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$ jupyter notebook password

WHELCIT -

Enter password:

Verify password:

[NotebookPasswordApp] Wrote hashed password to /home/ubuntu/.jupyter/
jupyter_notebook_config.json
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$ cd ~

$ mkdir ssl

$ cd ssl

$ openssl req -x509 -nodes -days 365 -newkey rsa:2048 -keyout mykey.key -out
mycert.pem
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E&

« BL& Windows & i

« BLE&E Linux % macOS & ik

BtiE Windows & i
HER
BHHREHAEIRE SSH BEFFENUTEER :

« Amazon EC2 LfI#y/2%H DNS B#5. EAILIE EC2 2FI 53X EI 28 DNS B #5.

- RERPAXHHNZFHEN, BEXRHRFBHAFNHNESZEEL |, ESH Amazon EC2 FAF IR (&R T
Linux 354 ) &9 Amazon EC2 Z4A3Y,

M Windows & FumfE A Jupyter £124
BESRIX X TF M Windows & F imiE #2288 Amazon EC2 SKHIAYIER .

1. EESLHIREEE B
2. /8 PuTTY M Windows % #3 Linux 345l

B EE iR 25


https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/ec2-key-pairs.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/ec2-key-pairs.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/TroubleshootingInstancesConnecting.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/putty.html
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ERIEEIERE Jupyter FRZEIMVPEIE | BiILEELM Windows B i £ %% Git Bash , R/FER Linux/
macOS & imii ARE, T “e‘TLMEﬂﬂ&ﬂH,HHF@A“ OARSTHY SSH B&iE, EZ[H Jupyter
X THRESER,

—NBER

fit & Linux % macOS &/ ik

BLi& Linux 3% macOS & F i

1. 379 &R,

2. BITUTHS , NAH#isO 8888 LMFrEERE X EIZFE Amazon EC2 34| L% O 8888, &
SERBANEBEREFRGS , LLAE Amazon EC2 LR E) Amazon EC2 324189228 DNS &
o 3EE , F Amazon Linux AMI , IF & 2 ec2-user M3E ubuntu,

$ ssh -i ~/mykeypair.pem -N -f -L 8888:localhost:8888 ubuntu@ec2-###-##-##-
###.compute-1.amazonaws.com

oSN ELENE P IREET Jupyter BIEARRFERHIZFE Amazon EC2 3Ll 2 B FTFF —1NB&
B,

— B

&% Jupyter Notebook AR S5 853 170

%3 Jupyter Notebook BR%% 883 173
Nz, BEEZHME |, 77&E %2 Jupyter Notebook BRZ588.
ETXR , BN 5RSRNERE,

1. ENEI[AUEF | BALLT URL , S#8FH 4R : hitps://localhost:8888
2. EBIBEXH SSLIEH , M KERLBENIEREE KL HE ML,

&3 Jupyter Notebook AR%5 25 26


https://jupyter-notebook.readthedocs.io/en/stable/public_server.html
https://jupyter-notebook.readthedocs.io/en/stable/public_server.html
https://localhost:8888

REFS AMI FRARER

Your connection is not private

Attackers might be trying to steal your information from localhost (for example,
passwords, messages, or credit cards). Learn more

NET::ERR_CERT_AUTHORITY_INVALID

D Help improve Safe Browsing by sending some system information and page content to Google.

Privacy policy

h —

HTXREECREN , AAATUR S #%E, RELHRE[ERN  FURHIA'SR . “EFE
WERFRLUZE,

&% Jupyter Notebook fR%5 85 27
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Your connection is not private

Attackers might be trying to steal your information from localhost (for example,
passwords, messages, or credit cards). Learn more

MET::ERR_CERT_AUTHORITY_INVALID

|:| Help improve Safe Browsing by sending some system information and page content to Google.

Privacy policy

This server could not prove that it is localhost; its security certificate is not trusted by

your computer's operating system. This may be caused by a misconfiguration or an
attacker intercepting your connection.

BHRIER , AL BHERI AR =V 658, WREZER , M FF Jupyter Notebook ARS
M, A, RENERGREMREINZENZE,

DA |, &AL DLAMI EZ9THY Jupyter E1BABRSS 2R T . AL @AV IC AT TR H

B2,

% Jupyter Notebook RS 28
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£/ DLAMI

£

- AT Conda BIREZS AMI
- FRREFIEM AMI

« &7 Jupyter B A NI

- HiE

AT EB5 ST Bun{a £ A+ Conda BIREZES AMIRYIRIFE, NEMERSTRAKBURET
Jupyter , LEZAIUAZHREH Notebook #iz.

fERA#H Conda BEEZS AMI

&

x
« i Conda FREF S AMI B fE
« BFEI{RE DLAMI

@3 TensorFlow ¥}iE

+ t1#: 3| PyTorch Python 3 ¥R

+ t0#:E MXNet Python 3 ¥ 3%

« MIERIRIE

 Conda FIREF AMI BfE b

Conda R— M HREFEEEBREMNEETE RS , /£ Windows, macOS # Linux £i=1T, Conda
RIERLZE, ETHNEFEFEREMKREIN, Conda AIRMAIZE, RE. MENLERARMITEN LR

5.

W Conda HIREF AMI EREXRK , ABULEBMINIRREZINE, UTHANEN RS
conda XM —LEEAR T, SIIETUHEDERIEERNELSAEREET , FEETUERAER
BT —EEERE, RE , EUUSKEEERE DLAMI RUENELENHRE K NESMEENTB IR
ERHENERTH,

Conda DLAMI 29



REZ3 AMI 7% A RISF
2 &EREY DLAMI

BRBSER , CLBFIRSBO AR (MOTD) , BNET TLUARIRTRIRES LR
&7 Conda ®%, MUTRRH MOTD, BFRA DLAMI BKH , BHHE MOTD AHFR.

(® Note

M v28 [RAETFIE |, BATMFTEEE CNTK, Caffe, Caffe2, Theano, Chainer fl Keras
Conda ¥/ 7T, Amazon Deep Learning AMI B & X £¥53E Amazon Deep Learning AMI B 5
BIRARRETA, B2 , AEEFREXENXEERRHRZLEIERFE , BIF2AIX
LR IR A E#T,

Welcome to Ubuntu 18.04.5 LTS (GNU/Linux 5.4.0-1037-aws x86_64v)

Please use one of the following commands to start the required environment with the
framework of your choice:

for AWS MX 1.7 (+Keras2) with Python3 (CUDA 10.1 and Intel MKL-DNN)

source activate mxnet_p36

for AWS MX 1.8 (+Keras2) with Python3 (CUDA + and Intel MKL-DNN)

source activate mxnet_latest_p37

for AWS MX(+AWS Neuron) with Python3

source activate

aws_neuron_mxnet_p36

for AWS MX(+Amazon Elastic Inference) with Python3

source activate amazonei_mxnet_p36

for TensorFlow(+Keras2) with Python3 (CUDA + and Intel MKL-DNN)

source activate tensorflow_p37

for Tensorflow(+AWS Neuron) with Python3
source activate aws_neuron_tensorflow_p36

for TensorFlow 2(+Keras2) with Python3 (CUDA 10.1 and Intel MKL-DNN)

source activate tensorflow2_p36

for TensorFlow 2.3 with Python3.7 (CUDA + and Intel MKL-DNN)
source activate tensorflow2_latest_p37

for PyTorch 1.4 with Python3 (CUDA 10.1 and Intel MKL)

source activate pytorch_p36

B3R EIREY DLAMI 30
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for PyTorch 1.7.1 with Python3.7 (CUDA 11.0 and Intel MKL)

source activate pytorch_latest_p37

for PyTorch (+AWS Neuron) with Python3
source activate aws_neuron_pytorch_p36

for base Python3 (CUDA 10.0)

source

activate python3

8/ Conda WP EBLUTHESR :
source activate framework_python-version

N |, BAEESE R for MXNet(+Kerasl) with Python3 (CUDA 10.1)
source activate mxnet_p36 , XEWKEZIEER
MXNet, Keras 1, Python 3 1 CUDA 10.1, EE EIIRE | B LIERUTHS

$ source activate mxnet_p36

BZh TensorFlow &

(® Note

ERIEMWE — Conda PhER | BHEEMNZFHE M OFF, & Conda FIREZES AMI &7
EERERBUER B3I N IEH EC2 MR EERNRZMALRA, BFRNPEFEMNIER,

1. BUE Python 3 B9 TensorFlow E#IERE,

$ source activate tensorflow_p37

2. B3 iPython &%,

(tensorflow_37)$ ipython

3. BET—MRIZE TensorFlow & F,

import tensorflow as tf
hello = tf.constant('Hello, TensorFlow!')
sess = tf.Session()

B ) TensorFlow ¥RE 31
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print(sess.run(hello))

BB 1Z 4 & F“Hello, Tensorflow!”
BESR

1217 Jupyter £ 12 A B INHIE

£1#: E) PyTorch Python 3 33§

WMREMARLT iPython BHEEH , MERA quit() , REERTRIE,

«  BUE Python 3 8 PyTorch EEE\RIR,

$ source activate pytorch_p36

X — L PyTorch X3
ENREN L3R , B Python SR E A T IZMITENEEAR PyTorch 18,

1. B3 iPython 4%,

(pytorch_p36)$ ipython

2. S A PyTorch,

import torch

BURKEN-FXTEZFHRHEINEEHE. BAUBKE,
3. BIE— 5x3 % , FrREENDMEL. FTENEA,

x = torch.rand(5, 3)
print(x)

BiIFZ R,

tensor([[0.3105, ©0.5983, 0.5410],
[0.0234, 0.0934, 0.0371],

0# % PyTorch Python 3 ¥R% 32
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[0.9740, 0.1439, 0.3107],
[0.6461, 0.9035, 0.5715],
[0.4401, 0.7990, 0.8913]])

i E| MXNet Python 3 3R

MREHARLT iPython #EHIAEHR , MEA quit() , RE AR TRIFE,

-  BUEEAT Python 3 B MXNet IR,

$ source activate mxnet_p36

M it — £ MXNet K55

ENRENLE |, EEA Python 485 MXNet {853 , LAFEH NDArray APl R|EHITHIHA. BXRES

85 , S NDArray APl

1. B3 iPython &,

(mxnet_p36)$ ipython

2. 5§ A MXNet.

import mxnet as mx

BARKXBI-RXTE=ZSHRUHECNESHE . LALUBKE.
3. BIE—1 5x5 %, —/ NDArray 36| , FFxEAHILA 0. FTEIERA.

mx .ndarray.zeros((5,5)).asnumpy()

array([[ 0., ©o., 0., 0., 0.1,
[ 0., 0., 0., 0., 0.1,
[o0., 0., 0., 0., 0.1,
[ 0., 0., 0., 0., 0.1,
[ 0. /)] 0. /)]

., ©0.]11, dtype=float32)

0#:Z) MXNet Python 3 ¥F&

33


https://mxnet.incubator.apache.org/api/python/ndarray/ndarray.html
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&R BATE MXNet #2505 % E) MXNet HVE % R,

ffl BREA 15
MEEART DLAMI EEYZEE] | WA SLUEREIEH T A Conda 43 -

conda env list
conda env remove --name <env_name>

FERRES S EAl AMI

FERREZSEM AMI

Base AMI [ff# GPU BB FEMTE , URTAXRSFBELECHEBEREZIMENMEE, 2
IWERT , % AMI B2 XA NVIDIA CUDA 11.0 i85, B A/ AEFRERASH CUDA 2@, &
RINMHATEIRE | SR AT HA,

Bt & CUDA hx 7~

BRI LUEIIIZE 1T NVIDIA B9 nvec BFE R CUDA RS,

nvcc --version

BRI LR LAT bash #hEZE H BIEHFE CUDA MRAS.

sudo rm /usr/local/cuda
sudo 1n -s /usr/local/cuda-11.0 /usr/local/cuda

EXEZEER , BSER DLAMI XA,

B1T Jupyter £ iC A BB N2 iE

BNREFITERRABHH S THENRE , RSBBEAT , 11 EEM DLAMI £iz1T. W
RIGEFET i Conda HIREZFS AMI, BBALRRE - LELE U H ERFZ RN BERENTINE
Ak,

i BRER 34


https://docs.amazonaws.cn/dlami/latest/devguide/appendix-ami-release-notes.html#appendix-ami-release-notes-base
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/A Important
EZ1TR % DLAMI £# Jupyter EieA#iE , BFE XE Jupyter Notebook 558,

Jupyter RE8E1T/E , B LUEE Web X R/ ETXEHE, MRERIEEEZEITH Conda IREEFT
AMI , EMREBEKEYU T Python I35 |, MIATBAM Jupyter 12 FH YR Python A%, EZHE
TRETERNHBEZS , BEREENARK. EI1FTF Conda WIREES AMINAFREATESZX
FHER B,

@ Note
T ZHEBEZEFTI Python IR | !’d‘\H’J DLAMI EA[RERIRBIXLEAEIR, REUEIZEML
"xyz module not found" W4HIR , EERXE DLAMI , BUEMIR (WM LATIR ) | RERE
HEREIR

® Tip

REZIHBENRIIBERBT —PHZ4 GPU, MREHNEFIREZE GPU |, BHEEE
B —LERHIRB T REHEET,

SMERENHE

—BEFE Jupyter [REEE AT UABRIHIEER F (XPR*™ Conda FURE®S AMI £ ) i, MEFRIZ
BMERBMEETINHBBE SR, WREZEEINEMER , MRAELEHE DLAMI L ZERNHE
A, EHEREMUEFEIHNEE K ABELEE - E , FHBI.

EH Conda HREFY AMI £ —Xi=1T Notebook B , ELEBMBELEFAMPNNE, TLERE
MBI RBPFHITIER, BINEHRBEUTERNSS

Environment (conda_framework_python-version)

il ffﬁTﬁE’%EﬂJ Environment (conda_mxnet_p36) , XEKEZHEESE MXNet F Python
o BHTBEAEE Environment (conda_mxnet_p27) , XZEKEZIEEAE MXNet Fl Python
2,




REFS AMI FRARER

® Tip
RSB HE B NMAH CUDA & TiENIRE , —EFEHEREEHXRNERE DLAMI BHE
MOTD H&E,

B Jupyter Yl IR

MBEFEREZR N TEERNERE , —EERITEHIMEESTHAK, ERALE Jupyter FME
WALFEE , EEHRENTH. SUNEEMITHANEIRRER EERAK , HERMORES
Kernel, Change Kernel 32811 , RAF# HEETHEICABESHNIFE,

R EFEENSTEMET , RNAKPHESFKBERZINZTHEARBERS,

@ Tip
EREEZR#TRUEREBMAREHEEREN , ERTHESHFERNT. NREFHIEE
iR, BEFIET Jupyter REB[NARE N, XBEE-LERAMEEMNEIRIER , (RUfES
EFE— out-of-memoryfiix, EfERIX—[EF , B LA E Jupyter RFESHERH |, £
Running &I+ , AR RN ENHEL T Shutdown , BN XEHBEARENDAERAET , S
RRTAEAE,

RS R

BARBMERWEZ ROIFREIMQE | FEE Next S Apache MXNet ( FFHLAR ) o

Hiz

LTREXIMAEAS Conda BIREZS AMI I RARHE.
£}

- 10 ZHHE

- BUEER

« BiHAMAHRN

« 2Nl

B Jupyter {1 IRE 36
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Elastic Fabric Adapter
GPU M1t
A DLAMI B9 Amazon #EIES &

Graviton DLAMI

Habana DLAMI
HE

FHEZR AT ONNX
RRLLE

10 0 #h#iE

+ J53) Amazon Deep Learning AMI ( 10 248/ )
« £ Amazon EC2 EfEf DLC RINGREFIEE (10 28N )

AUEHESR

BT R#E Conda WRE¥ AMI LRERREZFIER, RHEMEREA T B0/ EBUE,

F

)
Apache MXNet ( $B1LhR )
Caffe2

Chainer

CNTK

Keras

PyTorch

TensorFlow

TensorFlow 2

TensorFlow # Horovod

TensorFlow 2 #1 Horovod

Theano

10

DR
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https://www.amazonaws.cn/getting-started/tutorials/get-started-dlami/
https://www.amazonaws.cn/getting-started/tutorials/train-deep-learning-model-aws-ec2-containers/

REFS AMI FRARER

Apache MXNet ( FB{LAR )

BE Apache MXNet ( SB{LAR )

AHENBWMAIEIZITH Conda KIRE S AMI ( Conda £ DLAMI ) B93E4) LBUE MXNet Hi&1T
NDdﬂetizf“o

HERMWRE Conda BFEBRMET , EL%E DLAMI L# TN HAA ML R, WREFESITHRHN.
ARENRNE BHERA , B AFIH LR MXNet BE BHWERAS (HE ) .

£% Conda B9 DLAMI £3i=1T MXNet

1. EBUEIZAEZSR , HITF% Conda B DLAMI B9 Amazon Elastic Compute Cloud (Amazon EC2) 3£
i,

« S F#ERA CUDA 9.0 1 MKL-DNN K9 Python 3 £HJ MXNet M Keras 2 , IB{TEA T8

dp

$ source activate mxnet_p36

- XFHEH CUDA 9.0 #1 MKL-DNN 9 Python 2 £# MXNet #l Keras 2 , 21T T dn

t|1>

$ source activate mxnet_p27

2. B3 iPython %Ki,

(mxnet_p36)$ ipython

3. BITHRIE MXNet BFF. BIE—1 5x5 4. — NDArray K6l , T &KL 0. T
4,

import mxnet as mx
mx.ndarray.zeros((5,5)).asnumpy()

4. g_LlIE n%o
array([[ 0., 0., 0., 0., 0.],
[ 0., 0., 0., 0., 0.1,
[ 0., 0., 0., 0., 0.1,
[ 0., 0., 0., 0., 0.1,
[o0., 0., 0., 0., 0.]], dtype=float32)

BURHER 38
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2% MXNet §05 B HIRIRE (3 )

A LU R TR MXNet MEMRA L2 ZEH Conda HRE XS AMI EHE—=FH > MXNet Conda ¥

B,

M B ERA R MXNet

dp

1.+ XF Python 3 MXNet }h3E | EiE{TL T &

$ source activate mxnet_p36

dp

«  3F Python 2 MXNet 3838 | HETU T
$ source activate mxnet_p27

2. MIBRZAIRZERY MXNet,

(® Note
HRIRBEEEAN R mxnet_p36 K,

(mxnet_p36)$ pip uninstall mxnet-cu90mkl

3. RIE MXNet WERHHVE B ERRA

(mxnet_p36)$ pip install --pre mxnet-cu90@mkl

4, ERIMEBRREHRIRERTNEBMRIRZA , B850 IPython LixHKE MXNet R4,

(mxnet_p36)$ ipython

import mxnet
print (mxnet.__version_ )

i tH ST ED MXNet BY S TR E MR AR

BUBER
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EZHE
& O] LATE DLAMI £ B M Conda BIRE XS AMI BEXHFX A KRB EZHIE,

1. £/ Apache mxNet ( JB{LH ) Xt 50 #EH 3 17 H#EIE ResNet
2. FERATHEM Apache MXNet ( B{LHR ) 5 ONNX EELE S A
3. 5@8AF Apache MXNet FWE R IR 25 (MMS)

BXEZHENTRA , BSIZERNE S Python X#4, SEA T MXNet B Python API 5 Apache
MXNet P,

Caffe2

(@ Note

M v28 lRAFF 48 , Amazon Deep Learning AMI FFFRBEE CNTK, Caffe, Caffe2 H
Theano Conda }r 8, BEi1XLIRE Amazon Deep Learning AMI B9 SE BT RR AT 847 . 1B
2, RAREETFREXENXEERRHRLEBINERR | RIFT 2N XERREEN,

Caffe2 #72
EECEIESR | FRRBIXEAEXT Conda REEXEYT AMI BYiHBA#H 1T /E,

REMEFA CUDA 9 #l cuDNN 7 #9 Python 2 3£ IR :

$ source activate caffe2_p27

/B3 iPython &%
(caffe2_p27)$ ipython

Z{TIRIE Caffe2 12/F,

from caffe2.python import workspace, model_helper
import numpy as np

# Create random tensor of three dimensions

X = np.random.rand(4, 3, 2)

BUEIESE 40


https://mxnet.apache.org/api/python.html
https://mxnet.incubator.apache.org/
https://mxnet.incubator.apache.org/
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print(x)

print(x.shape)
workspace.FeedBlob("my_x", x)

x2 = workspace.FetchBlob("my_x")
print(x2)

BRIZEE R RS B4 numpy BEHLEAE , REXLEHAMHET Caffe2 blob F, HER , M
Zia , Ef1=AEREN.

EZHE

MEBEEFEZHENTRA , B2 ZERMNE S Python X#4, EFR T Caffe2 B Python AP  Caffe2
P8,

Chainer

@ Note

M v28 fRAFF IR |, BATNABTE Amazon Deep Learning AMI ‘@& Chainer Conda #3&,
TEIXLINE Amazon Deep Learning AMI B EBIMRAFHAE T, BER , REEFREXE
FXLELELZMZEEBINERN , BT 2R XERFRMEERH,

Chainer @ —fE T Python WRIEER , ATENENEEE XN HEL ML, R A Chainer
BRI R WMER Z GPU 213174, Chainer 22 BHIERE R, BRRALANBEHERKATE
BitEERAMLELXMENHE. ©ESEH Conda BRESS AMI ( # Conda B9 DLAMI ) .,

BUE Chainer

1. EEFZE1TH Conda WIREZES AMI KB, BXWMMANEFRSEZEZTKHI , S H the section
called “SEf5l3%#” 5 Amazon EC2 X #4,

2. + BUE Python 3 Chainer 3535 :

$ source activate chainer_p36

«  JBUE Python 2 Chainer 335 :

$ source activate chainer_p27

3. B3 iPython &

R e


https://caffe2.ai/doxygen-python/html/annotated.html
https://caffe2.ai
https://chainer.org/
https://docs.chainer.org/en/stable/reference/graph.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/AccessingInstances.html
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(chainer_p36)$ ipython

4. MiE A Chainer URIFTHERETIEE :

import chainer

ff_,‘-i é%i“ﬂﬂyﬁ.:n/ﬁg 1E/iﬁ 'LiEo

EZER

- BEZEiHAXChainer IR,
o BB TEMNMNTREAN Chainer REIXHRIEEZ R, FHiAHXLRGILLT BEMRE,
« ETHAEX Chainer WEZEER , 5SS R Chainer 3X#4M Uk,

CNTK

® Note

M v28 KRZAFF 38 , Amazon Deep Learning AMI R R BEE CNTK, Caffe, Caffe2 #l
Theano Conda ¥}, @&XLLIRE Amazon Deep Learning AMI B9 5C BT R AR EE R, B
2, REEFREXENXLEERRARLBINERN , RIFT 2N XLERFRUEER,

BUE CNTK

AR B MAIIEIZ /7% Conda KSREESS AMI ( Conda £#9 DLAMI ) #9326 1 385E CNTK 3551T
CNTK %E}-.-O

HERWIRE Conda BFEBERMET , ERE DLAMI E# T HAH ML E, WREFESITHRAN.
REN AT HWERA , BESAFH LK CNTK B Z BHERAS (A ) .

7 Conda Ky DLAMI £3=1T CNTK

1. EEUE CNTK , #E# FF# Conda B9 DLAMI B9 Amazon Elastic Compute Cloud (Amazon EC2) 3%
B,

- ¢FEF CUDA 9  cuDNN 7 £ Python 3 :

BUEHESE 42
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$ source activate cntk_p36

- 3¢FEF CUDA 9  cuDNN 7 £ Python 2 :

$ source activate cntk_p27

2. B3 iPython &if

(cntk_p36)$ ipython

3. « WREEH CPUXRMH, HEiZ{TIRIE CNTK EFF,

import cntk as C
C.__version__

C.constant(3, shape=(2,3))
c.asarray()

C

ERZE R CNTK IRAE , ARt —1 2x3 /9 3 B4,

«  WMREE GPU EH , afAMEARTRBRAIZE# TR, R CNTK TR GPU , T
True WERFBEREFTHIEN,

from cntk.device import try_set_default_device, gpu
try_set_default_device(gpu(0))

L% CNTK WE EHEMRAE (4% )

B LU R TR CNTK IR AL % B Conda BIRE S AMI EHIE—=FH 4 CNTK Conda 4§
?,

MEBMEZRR CNTK

dp

1. « XF#EA CUDA 9.0 #1 MKL-DNN # Python 3 £# CNTK # Keras 2 , B1TU T &

$ source activate cntk_p36

« X FfEA CUDA 9.0 M MKL-DNN # Python 2 £#J CNTK Hl Keras 2 , =172

§:

dp

Tan

$ source activate cntk_p27

BUEHESE 43
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2. HRSBBELFEANRE cntk_p36 HiFE, MBRYBIZERN CNTK,

(cntk_p36)$ pip uninstall cntk

3. ERERCNTKEHWE K EALXFEM CNTK B HHENEEREERENRE

4. «  (GEAT GPU EHIREN ) - EREREBEWERAE  SFEAUTRE , NTIERENEE
ARAS R (T EHR

(cntk_p36)$ pip install https://cntk.ai/PythonWheel/GPU/latest-nightly-build

L —SBT R URL BRIV EH %350 Python FREH GPU RRAS.

«  (ERAT CPURHIRET ) - ERESAMERE , BFERAUATAR , NMEMENLE
ARAS R (T ER

(cntk_p36)$ pip install https://cntk.ai/PythonWheel/CPU-Only/latest-nightly-
build

FE— KRB DPH URL BN LM L3 Python TR CPU KA,
5. EWEAEMHRERINNEAGRIR , WE Python LIR30 E CNTK HIRA,

(cntk_p36)$ ipython

import cntk
print (cntk.__version_ )

BMHMNELTFUTHES : 2.6-1c0.dev20181015

EZHE

BXRESHBENRE , BHSHZELRNE S Python XA, SEF T CNTK B9 Python APl 5 CNTK &
b,

Keras

Keras #i2

1. EBUELLAEZLR | BELEMthe section called “Conda DLAMI” CLI EER X LS,
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«  XIFFEH CUDA 9 # cuDNN 7 # Python 3 L#I EH MXNet FiwH Keras 2 :

$ source activate mxnet_p36

- XFEH CUDA 9 # cuDNN 7 # Python 2 E#9 BB MXNet /5iwH Keras 2 :

$ source activate mxnet_p27

«  XF7E Python 3 L& TensorFlow [Fim#Y Keras 2 1 CUDA 9 # cudnn 7 :

$ source activate tensorflow_p36

«  XF7E Python 2 £& TensorFlow /5iwHY Keras 2 1 CUDA 9 # cudnn 7 :

$ source activate tensorflow_p27

2. ENHAH A Keras URIDBUEML R |, BHERAXEDS

$ ipython
import keras as k

LTHRABRNERENREL :
Using MXNet backend
R Keras IE7E{#E A TensorFlow , M&£E RUTHEA :

Using TensorFlow backend

(® Note

MREWEER , IWMRMECRERNGER , WA AFHEHEN Keras BLE. wiE
~/.keras/keras.json I##H)ﬁ WEFEHRN mxnet = tensorflows

EZHRE

- BXxEHREEA MXNet FiHH Keras 1% GPU ##E |, 5= idKeras-MXNet Multi-GPU I %72,
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REET AMI & A RISE
« RO LAET Conda HIIREZS AMI ~/examples/keras-mxnet B FHEHKEXEH MXNet Fin
B Keras B9 =41,

- {RATLAE® A Conda BIRE 3 AMI B ZH#H 2|7 H TensorFlow FimAY Kera ~/examples/
keras s YR,

« BXEMBIENRH , S5 Keras Wik,

PyTorch
IE1E385E PyTorch

SHERMIBE Conda BFEZRMET , ©2%E DLAMI E#TNHAA ML E, MREFLEZTHERTN.
REN XN T BWERRA , LA LLFFInstall PyTorch By & EIFIE ( S2KAR ) o

EREHRREER , FTERIXERXH Conda KIREF S AMI B BB TR,

%t F 4 PyTorch CUDA 10 1 MKL-DNN # Python 3 , BiZ{THU T &%

$ source activate pytorch_p36

3t FfEF PyTorch CUDA 10 A1 MKL-DNN #9 Python 2 , & T &< :
$ source activate pytorch_p27

B3 iPython &,
(pytorch_p36)$ ipython

BT —/MRIE PyTorch B Fo

import torch

x = torch.rand(5, 3)
print(x)
print(x.size())

y = torch.rand(5, 3)
print(torch.add(x, y))

BRZLBERG W HBETKAE  RRRERD , REHAMSE —MEHHA,
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Install PyTorch KY7& Bl #9% ( SRKAR )

Al PyTorch MR BIAR AN = 3%

BRI LAE A Conda &% PyTorch RN LEZREF S AMI EWE—ZHFH A PyTorch Conda 335
i,

1.« ( Python 3 WI&IN ) -BUE Python 3 PyTorch 345 :

$ source activate pytorch_p36

«  ( Python 2 FYi&I1 ) -#5E Python 2 PyTorch 3335 -

$ source activate pytorch_p27

2. HRSBRBELFERAWR pytorch_p36 HiE, BRYBI LM PyTorch :

(pytorch_p36)$ pip uninstall torch

3.«  (GPU SEBIf%DN ) - CUDA 10.0 RERFHEHEARA : PyTorch

(pytorch_p36)$ pip install torch_nightly -f https://download.pytorch.org/whl/
nightly/cul@@/torch_nightly.html

«  (CPU SE#Igyitm ) -8 E GPU PyTorch BYSEHIl R RS AV RIA MR

(pytorch_p36)$ pip install torch_nightly -f https://download.pytorch.org/whl/
nightly/cpu/torch_nightly.html

4, ERIMEBRERERIBRERHNREIRAE , 530 IPython KiEHRERNMRA, PyTorch

(pytorch_p36)$ ipython

import torch
print (torch.__version__)

BMENMNECTFUATHE :1.0.0.dev20180922

5. ERIF PyTorch REMRAREES MNIST REIEESER , & LA PyTorch#Y R H17F 6% B iz 170
S
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(pytorch_p36)$ cd ~

(pytorch_p36)$ git clone https://github.com/pytorch/examples.git pytorch_examples
(pytorch_p36)$ cd pytorch_examples/mnist

(pytorch_p36)$ python main.py || exit 1

EZHE

BT LATE DLAMI £ B FH M Conda BiREZFS AMI HEXHRPRIEZSHE, ERESHIEMN
R, FSRZESLMNE BPyTorch X84, XHEFPyTorchM ik,

« PyTorch E] ONNX E| MXnet 32
« PyTorch E] ONNX E| CNTK 312

TensorFlow
IEE80E TensorFlow

RYHENBWMAEIZITHE Conda KIREZ AMI ( Conda TensorFlow £ DLAMI ) BSR4 EBUE
HZ{TEF. TensorFlow

MIELMWIZTE Conda BFEEARXAN , ©47E DLAMI E# TN HRLE, IREBELEZTHEHIN.
REANRNEHWEERA , B LLFFhInstall TensorFlow B EEIEE ( SRR ) o

F1 Cond TensorFlow a —#27f DLAMI £}

1. EBUE TensorFlow , £ A Conda T 7 DLAMI K9L B #3441t & = (Amazon EC2) 61,
«  XF#H A CUDA 9.0 TensorFlow 1 MKL-DNN 9 Python 3 L#J Keras 2 , {E1TA T4 :

$ source activate tensorflow_p36

-  XF#H A CUDA 9.0 TensorFlow #1 MKL-DNN Y Python 2 L#J Keras 2 , B ETAT& 4 :

$ source activate tensorflow_p27

2. B3 iPython £&if

(tensorflow_p36)$ ipython

/

3. 1Z{T— TensorFlow BFUKITIERERIE

Tk
ffll
a2
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import tensorflow as tf

hello = tf.constant('Hello, TensorFlow!')
sess = tf.Session()
print(sess.run(hello))

Hello, TensorFlow! RMERELHNRE L,

Install TensorFlow B R BAIFIE ( SRRAR )

Ol LAfE A Conda & #T TensorFlow MRARZEEREZ ) AMI EE—=FH A TensorFlow Conda

HiE,
TensorFlow MR Bl iR A Fh 2 %%

S

1. « XtF Python 3 TensorFlow ¥%3E | iEETA T

dp

$ source activate tensorflow_p36

D

«  XF Python 2 TensorFlow 48 | iHiz1TA T b

b

$ source activate tensorflow_p27

2. BRYBIZZEN TensorFlow,

(® Note
HRSBRBELERAN R tensorflow_p36 HiE,

(tensorflow_p36)$ pip uninstall tensorflow

3. TERHFWREMA, TensorFlow

(tensorflow_p36)$ pip install tf-nightly

4. ERITBEBERIDZERFNWREMRA |, FE3) IPython KiFHREMNRA, TensorFlow

BUBER
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(tensorflow_p36)$ ipython

import tensorflow
print (tensorflow.__version_ )

BMHEMNECTFLUTHE :1.12.0-dev20181012

EZHE

TensorFlow # Horovod

TensorBoard

TensorFlow £3

BRI , FSE DLAMI WEB ZHEH Deep Learning AMI with Conda tutorials B934
*,

BXEZHEMRH , HS5 TensorFlow Python AP| B TensorFlow X #48% TensorFlowi 8] M ¥,

TensorFlow 2

BN BUWMAIEIZITH A Conda KIRE S AMI ( Conda E# DLAMI ) B9SEHI EBCE TensorFlow
2 #1217 2 &, TensorFlow

UIEEMNIRE Conda BFELAE , ©4%E DLAMI E# TN HTALE, MEEFEZTHRIN.
KRENKE =T BHERAE , BAILLFFHZ % TensorFlow 2 # Nightly Build ( SEXAR ) o

E1E35E TensorFlow 2
F Cond TensorFlow a —#27E DLAMI £}%

1. EHE TensorFlow 2 , A Conda 37 DLAMI B93F Bz 38 4 it B = (Amazon EC2) 3£,
2. XFEH TensorFlow CUDA 10.1 1 MKL-DNN # Python 3 £/ 2 l Keras 2 , i§E1TA T s

AL .
™ .

$ source activate tensorflow2_p36

3. B3 iPython K%
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(tensorflow2_p36)$ ipython

4. 1217 TensorFlow 2 BFLURIIE—RBEEEIT :

import tensorflow as tf
hello = tf.constant('Hello, TensorFlow!')
tf.print(hello)

Hello, TensorFlow! RMERELHNRE L,

L% TensorFlow 2 B Nightly Build ( S5¥hR )

YRAILAEH A Conda BRE S AMI £/ TensorFlow 2 4 Conda FREFH —NMNHF N ERLER
¥ TensorFlow B 2 MRS,

TensorFlow MR Bl iR AR & 4%

1. XF Python 3 TensorFlow 2 ¥/ | BETU TS

$ source activate tensorflow2_p36

2. BRYBIZZEN TensorFlow,

® Note
HESBRBELEMEHANR tensorflow2_p36 i,

(tensorflow2_p36)$ pip uninstall tensorflow

3. RZERFWREIRA, TensorFlow

(tensorflow2_p36)$ pip install tf-nightly

4, ERIMEBRBEHRIRERINEERAE , 53 IPython KixHKRERRA, TensorFlow

(tensorflow2_p36)$ ipython
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import tensorflow
print (tensorflow.__ version_ )

BMHMNELCTFUATHES :2.1.0-dev20191122

EZHRE

BRI , BSE DLAMI WEB ZHE R Deep Learning AMI with Conda tutorials B934
*,

BXEZHEMRH , HS 5 TensorFlow Python AP| B9 TensorFlow X #48% TensorFlow i 8] M ¥,

TensorFlow #1 Horovod

AR R T WMAIE ( Amazon Deep Learning AMI DLAMI ) £ TensorFlow £ Horovod #&5&
Conda, Horovod Bt %Z37E Conda ¥ EH , AT, TensorFlow##ZE £ Python3 &,

® Note
&% P3.*, P2.* Ml G3.* 2R E,

f£ A Conda £ DLAMI L& TensorFlow F1Uli® Horovod

1. 3#TF 7 Conda BY DLAMI B9 Amazon Elastic Compute Cloud (Amazon EC2) 3£, B> DLAMI
AI#BBY |, 5319 the section called “ZN{AIFF #44# F DLAMI”,
2. (#%F)XFE®HE CUDA 11 89 Python 3 EfEF Horovod # TensorFlow 1.15 , & 1T T s

A .
T .

$ source activate tensorflow_p37

3. Azl iPython & :

(tensorflow_p37)$ ipython

4. TensorFlow £ Horovod Wi S ALURIEFE B EEIZIT :
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import horovod.tensorflow as hvd
hvd.init()

UTARATREREENRESL (B2 ZRETESER ) .

[[55425,1],0]: A high-performance Open MPI point-to-point messaging module
was unable to find any relevant network interfaces:

Module: OpenFabrics (openib)
Host: ip-172-31-72-4

Another transport will be used instead, although this may result in
lower performance.

EZER

« TensorFlow # Horovod
- BX¥IE , 52 ¥ DLAMI WEB FHH examples/horovod X#43%,
- BREZHEMRH , FSH Horovod T E GitHub

TensorFlow 2 1 Horovod

AHERR T WM A Horovod 7£ ( Amazon Deep Learning AMI DLAMI ) E{#F Conda &
TensorFlow 2, Horovod Efi%7E Conda #EH , AT 2. TensorFlow #E#E A Python3 3%,

@ Note
{R3#F P3.*, P2.* Tl G3.* KBIKE,

BUE TensorFlow 2 /5 B Conda £ DLAMI E3li# Horovod

1. $TFF%# Conda B9 DLAMI #9 Amazon Elastic Compute Cloud (Amazon EC2) k4, B> DLAMI
AI1#8B |, 259 the section called “Z1aIFF #4E A DLAMI”,
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- (#%E )X TFHEHHE CUDA 10 B Python 3 L Horovod B TensorFlow 2 , EiafT A s

A .
T .

$ source activate tensorflow2_p36

«  XIF7E Python TensorFlow 2 E{# 8 Horovod B9 2 , £/ CUDA 10 , BT T+ :

$ source activate tensorflow2_p27

2. B3 iPython £

(tensorflow2_p36)$ ipython

|_—1'_|
Jk
fi*'ll

3. {#H Horovod Ji®S A TensorFlow 2 LAIRIFEH 2

import horovod.tensorflow as hvd
hvd.init()

MBHERIEAHE | £7 Horovod THES, UFTHETAE REANREL (ETHAR
BAEAEEHE ),

[[55425,1],0]: A high-performance Open MPI point-to-point messaging module
was unable to find any relevant network interfaces:

Module: OpenFabrics (openib)
Host: ip-172-31-72-4

Another transport will be used instead, although this may result in
lower performance.

BZER
- BX¥HE , FZH DLAMI BHE B FRHH examples/horovod X #%,
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« BREZHENTRHA , FS5 Horovod T E GitHub

Theano

Theano ##2

(® Note

M v28 KRZAFF 3 , Amazon Deep Learning AMI ¥R BEE CNTK, Caffe, Caffe2 #
Theano Conda ¥ 38, B&iXEIREE Amazon Deep Learning AMI B9 S BT RR A k427 A, 1B
2, RAREEFREXENXLERRHRLBINERRN | RITFT 2N XLERRRBEEN.

EEEER , BRRBIXLEAEXH Conda IREZES AMI i BB TR,

¥ FfEF CUDA 9 1 cuDNN 7 B Python 3 H ) Theano + Keras :

$ source activate theano_p36

¥ FfEF CUDA 9 1 cuDNN 7 B Python 2 H# Theano + Keras :

$ source activate theano_p27

E 73] |Pyth0n %ﬁﬁuﬁo
(theano_p36)$ ipython

1Z1THRIE Theano i&F,

import numpy

import theano

import theano.tensor as T
from theano import pp

x = T.dscalar('x")

y = x ** 2

gy = T.grad(y, x)

pp(gy)
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BERZ2EE Theano ITEFSHE.

ESHE
MBEEEESHRARH , WSHZEROEH A, Theano Python API Fl Theano Mk,
A M AT

TH#ERT DLAMI VR AT Mg T, BEEp—ANET Al T #2068 A izt .

EB
 MXBoard

* TensorBoard

MXBoard

MxBoard A& H TensorBoard ZHAFEM i EFMAEREN MXnet BITMEEX. EE1T7—1
Web IRE88 , ZRSZERHET —1NHTFEE MXBoard Tt HEZRBEHMR,

MxNet A MxBoard fii% T # 48 Conda HREF3 AMI ( #8 Conda B DLAMI ) , TensorBoard?t
AHER |, LG H MxBoard BREAE K 5 TensorBoard# & H &,

5/
« ¥ MXNet 5 MXBoard £ & A
- BEZER

¥ MXNet 5 MXBoard &4 £ /4

4+ K3 A MxBoard HEEIE TensorBoard

1. EEZH Conda B DLAMI B9 Amazon Elastic Compute Cloud (Amazon EC2) £,
2. BUE Python 3 MXNet #3%,

$ source activate mxnet_p36

3. MR Python BIALE —MRZEFERNBIBEEASHXHF, BUEERK 10 X, SrERERD
AREEXEBEARSEHXHH, BEEIREIS HZHLULEENF O, FIE , BNEAEXH
RPIEESH I, B SRR EIEIELS TensorBoard =3 HI3X4,
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$ vi mxboard_normal.py

4. FRUTABTHMIXHHPHAREE :

import mxnet as mx
from mxboard import SummaryWriter

with SummaryWriter(logdir='./logs') as sw:
for i in range(10):
# create a normal distribution with fixed mean and decreasing std
data = mx.nd.normal(loc=0, scale=10.0/(i+l), shape=(10, 3, 8, 8))
sw.add_histogram(tag="'norml_dist', values=data, bins=200, global_step=i)

5. BT MIA&, X logs MHRHPERAA T AIMILA B X,

$ python mxboard_normal.py

6. IME , BB EFERHL TensorFlow 348 TensorBoard 1 MxBoard F8ER[{l{L HE., X2
MxBoard 1 TensorBoardfy 24 E K #iIM .

$ source activate tensorflow_p36

7. MHEM{EL#ET tensorboard :

$ tensorboard --logdir=./logs --host=127.0.0.1 --port=8888

TensorBoard i 0 8888 LBz A1t Web BRSS 35,

8. AT HEMNEHIAMNEEZHITIHE , B LUF Web lRF w0 E X MO 80 HEMIKA,
TieBEABNRO , BEERE EC2 Z2HPNEMN DLAMI FTHF IR O, &i& ] AR im0 %
Ko BREWREZEHREMKEOAKELZNIHE , HSRIZE Jupyter Notebook IF5E5. BRINZIE M
T —FH R,

® Note
MRIEEERFAFIZIT Jupyter RS 85 MXBoard fR$88 , BXNE MRS E A TR IS
Ho
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9. 1E/RK) EC2 6l E3TFF %O 8888 (D EA MM Web BRS M D),

a. 7£ Amazon EC2 #H|& AT EH EC2 =4 , Wik : hitps://console.aws.amazon.com/
ec2/o

b. 7 Amazon EC2 ###laH , EMEXELZ: K REkERE4A,

c. XWFTZx24, ERFEVEN— I LZ24 (FSHBERPHINEE ).
d. EREAWMET~ , RAEERERE.

e. IEEBERNMAN,

f. EFTH, BAUTHE :

EKH . BEX TCP Rule
s TCP
WwOSEE : 8888 ( WAL E A AMILIRSFERMNIED )

JR : Custom IP (specify address/range)

10. MREFENAR MR TR AN CEKE | FRAUT @S LU EC2 R4l EERNBIRZHRII A1t
Bl

$ ssh -Y -L localhost:8888:1localhost:8888 user_id@ec2_instance_ip

11. EAIZ4T%H Conda #y DLAMI By EC2 ;*—{EIJEI’J VE IP 3 DNS bt LA 8  MXBoard 7T 8 i
A, WEITFBH T MXBoard AI#{LEIRA T :

http://127.0.0.1:8888

EZER

ET#EBX MXBoard WEZEER , 5@ MXBoard Wi,

TensorBoard

TensorBoard /& R E M i 48 Z= M AR R IEH TensorFlow TR ER. BET— Web JRSES | 124
— /NEAFEE TensorBoard It X BEH SRR EH NI,

TensorFlow # Bfii% 7 # TensorBoard & Conda BIRE ] AMI ( #48 Conda # DLAMI ) , &8

Conda By DLAMI =& F— N RGBS | iZB A TensorFlow BTGB A TH /A BEIIEEN MNIST
ARRTRI 58
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BE, MNIST REFATIIGEGRIKENFERSHEERE, EAHESD , SRERMAKIIE

MNIST ## | TensorBoard & HERA B AT MILMER,

FT
« Y% MNIST #EE HE R A #M1Li)lZ TensorBoard
- BEZER

YIZk MNIST #EE HER AT M1Li)IlZk TensorBoard

EA AWML MNIST & i)I|Zk TensorBoard

1. E#EFFH Conda B9 DLAMI B9 Amazon Elastic Compute Cloud (Amazon EC2) =4,

2. BUE Python 2.7 TensorFlow S EH S 2| @& TensorBoard RAIIAK XK E B % -

$ source activate tensorflow_p27
$ cd ~/examples/tensorboard/

3. BITNLKERTEKBEIZFER MNIST RER A

$ python mnist_with_summaries.py

ZHAF BEBA /tmp/tensorflow/mnist,
4. N BAEMNNEZIEE tensorboard :

$ tensorboard --logdir=/tmp/tensorflow/mnist

TensorBoard 1£i% 0 6006 L/Z s af#{t Web FRE 8.

5. RATAHEMNEIA R BEEHITIHR , B LUT Web RF B OF RN O 80 SHE MO,
Tt ERBMANRO |, BEER EC2 ZEAF NEH DLAMI $TF tbiw O, 803 7] LA i O #%
Ko BXRERLZLAREMKEOK KL |, BESHIZE Jupyter Notebook fRZ5 2R, BRINZE M

-F_iq:lﬁﬁ-ﬁo

® Note

MREBEERMIZT Jupyter BRFES MRS ES , 157 TensorBoard B & IREG R EA TR

iwm A,

B TR
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6. TE&H EC2 3R] EITFI® O 6006 (B DB ATMIL Web RSS2/ 0),

a. 7£ Amazon EC2 #H|& AT EH EC2 =4 , Wik : hitps://console.aws.amazon.com/
ec2/o

b. 7 Amazon EC2 ###laH , EMEXELZ: K REkERE4A,

c. XWFTZx24, ERFEVEN— I LZ24 (FSHBERPHINEE ).
d. EREAWMET~ , RAEERERE.

e. IEEBERNMAN,

f. EFTH, BAUTHE :

EA . HEXL TCP Rule
i : TCP
WOSEE : 6006 ( HEDELAMLRSSEMNED )

JR : Custom IP (specify address/range)

7. fERfERA Conda 21T DLAMI By EC2 KBV /N E IP = DNS sttt AR EITHHwO , :FF
TensorBoard AJ ML RAIM T : TensorBoard

http:// YourInstancePublicDNS :6006

EZER
ETHEEZ{EE TensorBoard , i§TensorBoard i/ [8] i,
pa il Wil 2

T % DLAMI R AT INE&Z/ GPU Wik, ERRE4EE , 152 HElastic Fabric Adapter# & H H—4
EINA] T AR G0 4A f5E iR T

ES]

* Chainer

« T MXNet 8 Keras

« TensorFlow # Horovod
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Chainer

® Note

M v28 RAFF I8 , FAVFFBTE Amazon Deep Learning AMI H@2& Chainer Conda ¥ &,
‘T EIXLEIRE Amazon Deep Learning AMI B EBTIRAGHRETH, B2 , REEFREXE
FIXLEELRMRZEEIERFR , BINFT 2 NXERBERUERN,

Chainer @ —fETF Python WREESR , ATEMENMAEESE RN GELMEEN, FIA Chainer,
B LR IMEA Z GPU 6317118k, Chainer R&£BHIERER., BRRANBEHERBTE
AItEERTAHBLMENHE. 288%™ Conda fRES AMI (7 Conda #9 DLAMI ) &,

UTEBNBUMAESAD GPU, B4 GPU M—A CPU L 1TiI4R , el a0 2 v M1 1L SA K 20l iz 44
#9 Chainer Z%%,

£

« {# Chainer iJI|ZEH

« £/ Chainer £%4 GPU L£1i)l%k

- £/ Chainer F££4 GPU Lt1i)I%k

 f£/ Chainer £ CPU Lti)I%

- LEIER

« Mi# Chainer

- BEZER

£/ Chainer i)|Zr18 8¢

RYRNRUWAERA RHI Chainer BIZASKiEE MNIST BIEENSGER ., MNIST REE A TIILGE G
FARENFERSHEERF. FHEEFNTEE - CPU LNEKEE—NHZA GPU LI
BV ZRRE £ o

£ Chainer £/ GPU LIk
EZ4 GPU L&k

1. EHEIE1TH Conda FREZES AMI B93E6l, BRUMAEFREZTEH |, S the section
called “SEf51%#” 2 Amazon EC2 X4, EizTH¥IE , BNFEFEATELFH D GPU BIRH,

PEES 5


https://chainer.org/
https://docs.chainer.org/en/stable/reference/graph.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/AccessingInstances.html
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2. BUE Python 3 Chainer 3% :

$ source activate chainer_p36

3. EFRWMEHHAE , H=E Chainer T EH SMERFIHX

(chainer_p36) :~$ cd ~/src

(chainer_p36) :~/src$ CHAINER_VERSION=v$(python -c "import chainer;
print(chainer.__version__)")

(chainer_p36) :~/src$ git clone -b $CHAINER_VERSION https://github.com/chainer/
chainer.git

(chainer_p36) :~/src$ cd chainer/examples/mnist

4. 7 train_mnist_data_parallel.py MIZAFEZETRE, BIAMERT , ZMAEAET Conda
RUREZS AMI 936 EZ1TH GPU, ZMIARZAERN GPU LiE1T. B ZEMA GPU
ZIEMFTE GPU, E2BFRMEH—/ GPU RN EIX N GPU, NREETHERH
GPU HISEHI | EBkRIAHKEFEMIEA Chainer £ CPU L4k,

(chainer_p36) :~/src/chainer/examples/mnist$ python train_mnist_data_parallel.py

(® Note

HF 28 KE DLAMI HEE beta TheE , e RFIFIRE L TR,
chainerx ModuleNotFoundError: No module named 'chainerx'

2 Chainer FIAEMA MNIST BIEFIIKEERN , BLBIBIMETNER

RE , BLEMRETHEIRAIME. T RAIMHRE p3.8xlarge K6 EZ1THY, ZEIZARY
BMEHERGPU:0, 1", XRAFEEEMEA 4 MNTAH GPU HHBIRAD, XEHABEEANRUT
FrAMA B EIHERIT X8 GPU &5,

GPU: 0, 1

# unit: 1000
# Minibatch-size: 400
# epoch: 20

epoch main/loss validation/main/loss main/accuracy validation/main/
accuracy elapsed_time
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1

10
11
12
13
14
15
16
17
18
19

20

5. H®&

6.59261

8.25162

9.91661

11.
13.
14.
16.
18.
19.
21.
23,
24,
26.
28.
29.
31.
33,
34,
36.

38.

ISR ERZTH , EF

5767

2341

9068

5649

2176

8797

5388

2003

8587

5167

1777

8308

498

152

8268

4819

1389

.277561

.0882352

.0520674

.0326329

.0272191

.0151008

.0137765

.0116909

.00773858

.00705076

.00773019

.0120371

.00906567

.00852253

.00670928

.00873565

.00717177

.00585393

.00764773

.00620508

0

R

Ch

.114709

.0799204

.0697055

.0638036

.0671859

.0663898

.0664415

.0737597

.0795216

.0825639

.0858256

.0940225

.0753452

.082996

.102362

.0691577

.094268

.0778739

.107757

.0834309

.919933

.973334

.983967

.989834

.9917

.9953

.995434

.996

.997367

.997634

.9978

.996034

.997033

.996967

.997867

.996867

.997767

.998267

.9975

.998167

.9654

.9752

.9786

.9805

.9796

.9813

.982

.9801

.979

.9785

.9787

.9776

.9824

.9812

L9774

.9832

.9802

.9827

.9773

.9834

B GPU RIARSBRAEM. SR RIEWL GPU &4 FIEsNREH

EECIINAE., NVIDIA ARHT T E  AFEAS®S nvidia-smi B1TZITE, ER,

pait= W[
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CREANEREFNARPMRE | Jit , FZITEE Linux uAp‘% watch E6EAEESEM, UT
WH® watch 5 nvidia-smi &&8EAH , WEULT+H
ARGz fTJ*XT me

T EEER DLAMI B 5 — MR IR2TE |

(chainer_p36) :~$ watch -n@.1 nvidia-smi

—¥H

BREE-PRUTUTERME L. £/ ctrl-c xAEZIR,
A E R Alay B e R IEEET,

Every 0.1s: nvidia-smi

Wed Feb 28 00:28:50 2018

B 8] ) B ¥ =5 B GPU R &,

FEELEE-MRRLFSP

Wed Feb 28 00:28:50 2018

| NVIDIA-SMI 384.111 Driver Version: 384.111

=== m - Poocoooooooooooooooooooo Poocoooooooooooooooooooo +
| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M. |
| B e e e e e |
| @ Tesla V100-SXM2... On | 00000000:00:1B.0 Off | 0 |
| N/JA  46C PO 56W / 300W | 728MiB / 16152MiB | 10% Default |
R e R R +
| 1 Tesla V100-SXM2... On | 00000000:00:1C.0 Off | 0 |
| N/A 44C PO 53w / 300w | 696MiB / 16152MiB | 4% Default |
F e - - F e - - F e - - +
| 2 Tesla V100-SXM2... On | 00000000:00:1D.0 Off | 0 |
| N/JA  42C PO 38W / 300W | 10MiB / 16152MiB | 0% Default |
R e R R +
| 3 Tesla V100-SXM2... On | 00000000:00:1E.0 Off | 0 |
| N/A 46C PO 4OW / 300W | 10MiB / 16152MiB | 0% Default |
F e - - F e - - F e - - +
L ettt ittt ittt +
| Processes GPU Memory |
| GPU PID Type Process name Usage |
| s===============z====s=sz=s=sssssssssssssssssssssssssssssssssssssssssssssasss|
| 0 54418 C python 718MiB |
| 1 54418 C python 686MiB |
L ettt ittt ittt +

pait= W[
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EARGIF , GPU O M GPU 1 & TERA , M GPU 2 M 3 RATREIRE, BRETUERE
N GPU AEFAE,

6. HI&KZKE , ETENE - MIRQENEMNE. EARHIF , SHAEN 38.1389 B,

f£A Chainer E#£ 4 GPU LIk

ARBINBMAE LD GPU Li)lg%, MREBRAE— GPU THHERZRE T ##Z GPU |4 AR
A Chainer #1TH B , W AT AT ILIRE,

ff£A Chainer E#£ 4 GPU LIk

o HEARRGIH | BEAS—MBIAX train_mnist.py , HEREMNERW - -gpu=0 SEHH GPU
0o EEFTREM GPU W{A1E nvidia-smi BHIEFEE , BAUELER --gpu=1 KiET=H
A{EA GPU &S 1,

(chainer_p36) :~/src/chainer/examples/mnist$ python train_mnist.py --gpu=0

GPU: 0

# unit: 1000

# Minibatch-size: 100

# epoch: 20

epoch main/loss validation/main/loss main/accuracy validation/main/

accuracy elapsed_time

1 0.192348 0.0909235 0.940934 0.9719
5.3861

2 0.0746767 0.069854 0.976566 0.9785
8.97146

3 0.0477152 ©.0780836 0.984982 0.976
12.5596

4 0.0347092 ©0.0701098 0.988498 0.9783
16.1577

5 0.0263807 ©.08851 0.991515 0.9793
19.7939

6 0.0253418 0.0945821 0.991599 0.9761
23.4643

7 0.0209954  0.0683193 0.993398 0.981
27.0317

8 0.0179036 ©0.080285 0.994149 0.9819
30.6325
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9 0.0183184  0.0690474 0.994198 0.9823
34,2469

10 0.0127616 0.0776328 0.996165 0.9814
37.8693

11 0.0145421 0.0970157 0.995365 0.9801
41.4629

12 0.0129053 0.0922671 0.995899 0.981
45.0233

13 0.0135988 0.0717195 0.995749 0.9857
48.6271

14 0.00898215 0.0840777 0.997216 0.9839
52.2269

15 0.0103909 0.123506 0.996832 0.9771
55.8667

16 0.012099 0.0826434 0.996616 0.9847
59.5001

17 0.0066183 0.101969 0.997999 0.9826
63.1294

18 0.00989864 0.0877713 0.997116 0.9829
66.7449

19 0.0101816 0.0972672 0.996966 0.9822
70.3686

20 0.00833862 0.0899327 0.997649 0.9835
74.0063

HEARRBS | R GPU LEFTR THERBONE | YISRANEERRAN BB E
TRFAFANER , Hit , HBERWRE 55 GPU #4E,

£/ Chainer £ CPU ik

REZHAENR CPU BRX TIZR, EITHERIMIZA python train_mnist.py (FHZH) :

(chainer_p36) :~/src/chainer/examples/mnist$ python train_mnist.py

EwmHP , GPU: -1 RRREHEM GPU :

GPU: -1

# unit: 1000

# Minibatch-size: 100
# epoch: 20
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epoch main/loss
elapsed_time

1 0.192083
11.2661

2 0.0732366
23.9823

3 0.0485948
37.5275

4 0.0352731
51.6394

5 0.029566
65.2657

6 0.025517
79.1276

7 0.0194185
93.8085

8 0.0174553
108.648

9 0.0148924
123.737

10 0.018051
139.483

11 0.014241
156.132

12 0.0124222
173.173

13 0.00846336
190.365

14 0.011392
207 .746

15 0.0113111
225.764

16 0.0114328
244,258

17 0.00900945
263.379

18 0.0130028
282.887

19 0.00950412
303.113

20 0.00808573
323.852

validation/main/loss

0.0918663

0.0790055

0.0723766

@.0817955

0.0807774

0.0678703

0.0716576

0.0786768

0.0923396

0.099924

0.0860133

0.0829303

0.122346

0.0982324

0.0985907

0.0905778

0.0907504

0.0917099

0.0850664

0.112367

main/accuracy

0.94195

0.977267

0.9844

0.987967

0.990217

0.9915

0.99355

0.994217

0.994983

0.99445

0.995783

0.995967

0.997133

0.996383

0.996533

0.996483

0.9974

0.996217

0.997133

0.998067

validation/main/accuracy

0.9712

0.9747

0.9787

0.9772

0.9764

0.9814

0.9808

0.9809

0.9791

0.9791

0.9806

0.9822

0.9769

0.9803

0.9813

0.9811

0.9825

0.9831

0.9839

0.9778
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EARBIH , MNIST 7£ 323 BRZAR 7Y% , XLLEAFAD GPU R YIZAARHEZ 11 F50 L, MR
BT GPU NS , ATRPIRBRENNAREZ D,

o B

LI R

Chainer 2 BFIERER, ERMAVNBEAERATLHTEENRH L.

ERITEE
1. EEANGFETERZE , ZASME result BRAEFETHBENRE (UANMEHEK

™H

MEGHERER) . BE, SHBZL , REFIHAZR

(chainer_p36) :~/src/chainer/examples/mnist$ cd result
(chainer_p36) :~/src/chainer/examples/mnist/result$ 1s

result BREBEMA .png XMW XH : accuracy.png M loss.pngo.
EEEXERRK , HEA scp R ENESEEH AR ITE,
£ macOS KiwH , BT T scp P EFX =X 4LIBTHEEH Downloads X#HFK, F

PHRXHNNBMRS [N SUFERNENER. W THMIRERS |, BHFEHAEEMN scp
WEER. E= , XF Amazon Linux AMI , B &R ec2-user,

(chainer_p36) :~/src/chainer/examples/mnist/result$ scp -i "your-key-file.pem"
ubuntueyour-dlami-address.compute-1.amazonaws.com:~/src/chainer/examples/mnist/
result/*.png ~/Downloads

PHRBER. RAENITERN RO,

pait= W[
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1.00 A —— main/accuracy

—=— validation/mainfaccuracy

0.99 1

0.98

0.97 1

0.96

0.95 1

0.94 ~

T T T T
2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
epoch

0.2001 —+— main/loss

—=— validation/main/loss
0.175 4

0.150

0.125

0.100

0.075

0.050

0.025 A

0.000 -

T T T T
2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
epoch
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e ) e ) (e

(100, 1000), float32

ST R O R T

(100, 1000), float32

W: (10, 1000), ﬂo@

b: (10), float32 (100, 1000), float32

@ (100, 10), float32
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Jix Chainer

EF AL ZERNREIAN I Chainer MIIIE GPU X#F |, HZTU TS :

(chainer_p36) :~/src/chainer/examples/mnist/result$ cd ~/src/bin
(chainer_p36) :~/src/bin$ ./testChainer

X4F T8 Chainer BB HZ1T Chainer 2 GPU MNIST R4,
EZER

ET#ABX Chainer WEZEE , 15 Chainer XML, Chainer RHIXHRIEZN R, &
WAL REILLT SRE M

T MXNet B9 Keras
KHBNBMAET Conda BREZES AMI EBUEMFEAH MXNet Gk Keras 2.
£# Conda FIRE S AMI LECEH MR MXNet iRl Keras

1. ERUEW MXNet FikH Keras , i3 F# Conda B DLAMI B Amazon Elastic Compute Cloud
(Amazon EC2) =4,

«  XF Python 3 , BITUA T+ :

$ source activate mxnet_p36

« XF Python2 , B{TEAT&HS :

$ source activate mxnet_p27

2. B3 iPython £&if

(mxnet_p36)$ ipython

@1
I—‘rl
3

3. MiZS AT MXNet B9 Keras A IFE R

import keras as k

LTARNEREENRS L (TRENE—LBEHEEZR ).

ARG =



https://docs.chainer.org/
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Using MXNet backend

(® Note

MREBENEIR , & TensorFlow FinMEEAF , WEEF I EH Keras BLE. 4iE
~/.keras/keras.json X4 HFFIHIREE RN mxnet,

Keras-MXNet Multi-GPU i)l| sk 72
YIREBRBRZMLE (CNN)

1. 72 DLAMI 4T FF & im M SSH.
2. SME ~/examples/keras-mxnet/X# X,

3. H‘EAIREAHIZIT nvidia-smi BAFAE DLAMI LW AT A GPU 8. E T —S R+ , BFIRENEZ
THIA (REBTEA GPU )

4. (W) BTA TS AT’ ITRE.
(mxnet_p36)$ vi cifarl@_resnet_multi_gpu.py
5. (W& ) MEAEEEN GPU B TIT. IRFTE , BEFHTE.

model = multi_gpu_model(model, gpus=4)

6. IE , BT

(mxnet_p36)$ python cifarl@_resnet_multi_gpu.py

(® Note
FFA channels_first image_data_format i&i& , Keras-MXNet #9117 E 7] LAINTR 2 £,
EF RN channels_first , E4%w%E Keras BLEX# (~/.keras/keras.json) HRELT
AZA : "image_data_format": "channels_first",

BRESHMRRMAILTE , HSH Keras-MXNet M REL VISR

kit wllE23 72


https://github.com/awslabs/keras-apache-mxnet/blob/master/docs/mxnet_backend/performance_guide.md
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EZER

« RO LAET Conda HIIREZS AMI ~/examples/keras-mxnet B FHEHKEXEH MXNet Fin
B Keras B9 =41,

- BEXEZHIENRH , 5 Keras-MX GitHub net I B,

TensorFlow F1 Horovod

AN EWATER A Conda HRE S AMI £ TensorFlow 5 Horovod Bt &, Horovod B2
% 7E Conda ¥REH, TensorFlowi#tZE A Python 3 3ME, A IHBRERLESE —NEEEZETH
DLAMI 356 , lt3=flB8E— N2 GPU, BXEZER , FSRUMHAFRAER DLAMI,

(® Note
N HF P3.*, P2.x Ml G3.* S22k E,

® Note

ERMLEE mpirun ( B OpenMPI ) ATA, BF /usr/bin M /home/ubuntu/
anaconda3/envs/<env>/bin RAH, env R 5ELMEX MHERE | 520 Tensorflow
Apache MXNet, £ Conda 35 AJLAEARFTH OpenMPI fr A, EATE AR mpirun =
T ST B4 3T BR R B -- BIRARERIETT mpi TESE. #li , XF Tensorflow python36 ¥k
5], BEAUATE-—AR :

/home/ubuntu/anaconda3/envs/tensorflow_p36/bin/mpirun <args>
or

mpirun --prefix /home/ubuntu/anaconda3/envs/tensorflow_p36/bin <args>

£/ Horovod BUE H TensorFlow 31T,

1. BIFZNSEPIEEEREDN GPU, NVIDIA AtiEEMT—4 T E :

$ nvidia-smi

kit wllE23 73


https://github.com/awslabs/keras-apache-mxnet
https://www.open-mpi.org/faq/?category=running#mpirun-prefix
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2. BUE Python 3 TensorFlow 3% :

$ source activate tensorflow_p36

3. /8% iPython &if

(tensorflow_p36)$ ipython

4. TensorFlow {8 Horovod i S ALLKIFERBEEIZIT :

import horovod.tensorflow as hvd
hvd.init()

LTARTUREREENFFL (TRREAE-LE

I
ﬁ_
R
|
by

[[55425,1],0]: A high-performance Open MPI point-to-point messaging module
was unable to find any relevant network interfaces:

Module: OpenFabrics (openib)
Host: ip-172-31-72-4

Another transport will be used instead, although this may result in
lower performance.

it & 819 Horovod E 41374

B A LA Horovod AT RETT RZE GPU JILGEHZTTRZ GPU %, MREBITEFRZANATAHTSH
RilZk , MARE EHSERINEN DLAMI WFAE IP sk, BYFTEFZMN DLAMI RS, ERE
BN —3o 0 E A4 DLAMI SEEIFR AR R o

HEIF Ao 28 , EEH—IPHZA DLAMI , RAEFHFCI# AEZRERS. TOMAE
ENH Eﬂﬁ!@l‘l‘k‘J/\ﬁﬂﬂ—/\ DLAMI , mlﬁﬁﬂﬁﬁﬂﬁ MR BEBENXAH ﬂﬂ%uﬁﬂlli’fﬁ#“
RREEN A, WAFER S 30 YR AE E AN BRAY EAAER

#3X41II4: B & Horovod
1. FERZREXRNIGMAFTENE .

s lis =Wl 2 74
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cd ~/examples/horovod/tensorflow

2. {EH vim REHSSHEB FZHH X,

vim hosts

3. 1 Amazon Elastic Compute Cloud ##| & PERHP—IMK A , BHENHAEREHI, &
BB IPFE, HF IPEHHAMWEE ARG D, EFTLEFNSINRANRLE IP, A
B, B8N IPHZBARM—NER , RAERMXA slots=8 , MR, XRTENEHEEH
GPU M# B, p3.16xlarge SKHIEH 8 N GPU , HIlt , MR FEFHMLFIKE | FRUHFANE
B SERR GPU 1, TS , &0 #EAH localhost,e W TFBE 4N T ANER |, CNELTR
THZA :

172.100.1.200 slots=8
172.200.8.99 slots=8
172.48.3.124 slots=8
localhost slots=8

RI7 IR B B 95 R L 0w o
4. FFRASKBIERR SSH BARME ssh KRB,

eval ‘ssh-agent -s°
ssh-add <key_name>.pem

5. B , ENASANBIARRZSIER, X—IERETAMSED ERE, #TXR , £RAKEN
bash EERF B S RIEFF MR

function runclust(){ while read -u 10 host; do host=${host%% slots*}; ssh -o
"StrictHostKeyChecking no" $host ""$2""; done 10<$1; 1};

6. HiIFHAMRK A TEM “StrickHostKeyChecking” , B A X T AE A& S B4 E LR R,

runclust hosts "echo \"StrictHostKeyChecking no\" >> ~/.ssh/config"

152 & BEIRE I 4k

DLAMI MifE — N A FEAESRBBEINSERNROBAR, XHURENGS RS EH3NKAR
B EEFNXMH, AXIHEA , BSH B EEH Horovod EH3 4,
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5 A R BIEFE N Horovod YIIZR

1. ~/examples/horovod/tensorflow/train_synthetic.sh EBRiA7 8 I GPU , BT LR
CRMEEZTH GPU WBE, T REZITIEZA | 4 4 45 4 © GPU WS BuEE,

$ ./train_synthetic.sh 4

EER—EBGHERE , @FFIUATHY , HREIE Horovod IEEMER 4 4 GPU,

PY3.6.5 |Anaconda custom (64-bit)| (default, Apr 29 2018, 16:14:56) [GCC
7.2.0]TF1.11.0Horovod size: 4

RE  EER-LEHMESE  SRBFIRNTAN-LEHER, IRETHEF 1000 Kitak
B FHRHILK,

Step Epoch Speed Loss FinLoss LR
@ 0.0 105.6 6.794 7.708 6.40000
1 0.0 311.7 0.000 4.315 6.38721
100 0.1 3010.2 0.000 34.446 5.18400
200 0.2 3013.6 0.000 13.077 4.09600
300 0.2 3012.8 0.000 6.196 3.13600
400 0.3 3012.5 0.000 3.551 2.30401

2. Horovod EfEMAAEAM GPU , RAEB=HERAERKAN GPU, Filit , ERREEHNZHN
WEKEREST , FRAASKITEANEE GPU, fltn | MREHF 4 & T p3.16xlarge SLFIRE
MRR , WEREFAEE 321 GPU, XREFLEHA LI 32 1 GPU WILE,

./train_synthetic.sh 32

LR 52 e fyNH 3£, Horovod K/ 32 , MEAAMME, BEELIKRTR , BEMN RS
WS kESKABENED, MREEIMEMEE , FEER HEHK B,

AR BIE ImageNet £

FEATH | BFTE ImageNet BiE5E , AEMNRBBIEE LK TFRecord B HIEE., DLAMI £

NEZBREERM T —AMLEBHA |, BULUFEA T ImageNet R — P EIEE , ImageNet 8 FJ LA
ES - MNBIEENER, ERM T H ImageNet BB EZVIGMA, A THrBRELSEL T 8

GPU #y EC2 3:fl/53) T DLAMI, BIUfEMA p3.16xlarge KFIZEH,
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£ DLAMI £#9 ~/examples/horovod/tensorflow/utils B &/ , AT LAR B LA TREIAS

- utils/preprocess_imagenet.py-f£AE JLUFRE ImageNet B IEE KR N TFRecordE R,
« utils/tensorflow_image_resizer.py- AT A LZEBEWAETFRecordBEREMN KD , KL

{&3# 1T ImageNet ik,

HERZBIE ImageNet &

1.

18] image-net.org , BIZRIKF |, FJREVIFRIZEE , RETHEBIEE, image-net.org TERBLEIE
£, ETHE , REEE— ImageNet IKF F—NMNAEFH. ZEKFRERYN , EREETHR
4R | AR E ImageNetF A1,

FERARGTAER MR ImageNet BIEE LK TFRecord XM EIESE. M ~/examples/
horovod/tensorflow/utils B %M :

python preprocess_imagenet.py \
--local_scratch_dir=[YOUR DIRECTORY] \
--imagenet_username=[imagenet account] \
--imagenet_access_key=[imagenet access key]

FEREGREXDEAR, MRS AERBGH KD, MNENETEESER , HATLETH
HResNet ZZ1LXREF—H;. M ~/examples/horovod/utils/preprocess B :

python tensorflow_image_resizer.py \
-d imagenet \
-i [PATH TO TFRECORD TRAINING DATASET] \
-0 [PATH TO RESIZED TFRECORD TRAINING DATASET] \
--subset_name train \
--num_preprocess_threads 60 \
--num_intra_threads 2 \
--num_inter_threads 2

Pk wll =


http://image-net.org
http://image-net.org
https://arxiv.org/abs/1512.03385
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£ %1 DLAMI Eilgk ResNet -50 ImageNet #&

@ Note

o AEEBEPWHATITEZI LB NEBENT ~/data/tf-imagenet/ XHXKH, BHx
WER , BSH EEZHIE ImageNet &,

- BEFNXH., BXEA , HSHE BLEEH Horovod EHLI 4

{# A Horovod £ ##EE Lill4 ResNet 50 CNN ImageNet

1. SMi% ~/examples/horovod/tensorflowX#X,

cd ~/examples/horovod/tensorflow

2. BTSN EBEHEBEETIISETFEHAN GPUKE, Bt  EEEMANFHRBSXHRFH
hosts, MREFEHANWREF LT 8 4 GPU BIEHI , M AMEH X4, BRIAAN localhost
slots=8, HF¥WE 8 EMNEFAMN GPU BHKE,

3. T Shell A, WHARAETRIERN GPU BERNEME—S 8, ZTIHEIZASF 5
%o LATRABIX 4 4 GPU A 4.

./train.sh 4

4. SERLBREFELNNE. BEA mpirun REEN GPU 24k,

1£ DLAMI &8 i)k ResNet -50 ImageNet &

(@ Note

o AEBEHPWHATRITER I FTLEBHNNEBIENTF ~/data/tf-imagenet/ XHXKH, Hx
WH |, ES 0 EREIE ImageNet &,

- BEINNH. AXUH , H558 BEELLN Horovod EH I,

RPN 5| § 487 DLAMI £EFHN ST R LERERZ IFHBIEEYIZ ResNet -50 HE,
BERBERNMEE , BUESHEEERLETEHNE IR P,
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R copyclust HEGHEEFBIHAMAK R

function copyclust(){ while read -u 10 host; do host=${host%% slots*}; rsync -azv
"$2" $host:"$3"; done 10<%$1; };

RE , MREWXHLT S3 FMMEH , FEA runclust RBEERXHTREZTIRA.

runclust hosts "tmux new-session -d \"export AWS_ACCESS_KEY_ID=YOUR_ACCESS_KEY &&
export AWS_SECRET_ACCESS_KEY=YOUR_SECRET && aws s3 sync s3://your-imagenet-bucket
~/data/tf-imagenet/ && aws s3 sync s3://your-imagenet-validation-bucket ~/data/tf-
imagenet/\""

FRAATE—IMEEZANTANIESTEKRERE, EAUUSEEEINSBRALMEES /LM
AT LAE A tmux = screen £ T EMFEEHME LE,

HEEHRETKE , EEEREFFRIE. STHAR , 735 32 FRRMNATRRZTH 32 4 GPU
NSHEE, MREBOMFTEZEALIERE (XRFERINKSTT ) , FHER tmux BRBPTE,

./train.sh 32

J’j\—Fi-FﬁthIEE{;]-(E 32 4 GPU J:iiﬁﬂ”—/\lﬂ%ﬂ |mageNetE’9?§%o 32 /l\ GPU %F'%E 90-110 ﬁj\lf.q:o

Step Epoch Speed Loss FinLoss LR

@ 0.0 440.6 6.935 7.850 0.00100
1 0.0 2215.4 6.923 7.837 0.00305
50 0.3 19347.5 6.515 7.425 0.10353

100 0.6 18631.7 6.275 7.173 0.20606
150 1.0 19742.0 6.043 6.922 0.30860
200 1.3 19790.7 5.730 6.586 0.41113
250 1.6 20309.4 5.631 6.458 0.51366
300 1.9 19943.9 5.233 6.027 0.61619
350 2.2 19329.8 5.101 5.864 0.71872
400 2.6 19605.4 4.787 5.519 0.82126
13750 87.9 19398.8 0.676 1.082 0.00217
13800 88.2 19827.5 0.662 1.067 0.00156
13850 88.6 19986.7 0.591 0.997 0.00104
13900 88.9 19595.1 0.598 1.003 0.00064
13950 89.2 19721.8 ©.633 1.039 0.00033

t

pait= W[
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14000 89.5 19567.8 0.567 0.973 0.00012
14050 89.8 20902.4 0.803 1.209 0.00002
Finished in 6004.354426383972

T:i_:'lJ”ﬂ]:L TR MARBREITEZEIT. ERNEASLE1T, RATCETEEBR , MALFEL S
LHEME R, ATRIMEETHR .

Horovod size: 32

Evaluating

Validation dataset size: 50000

[ip-172-31-36-75:54959] 7 more processes have sent help message help-btl-vader.txt /
cma-permission-denied

[ip-172-31-36-75:54959] Set MCA parameter "orte_base_help_aggregate" to @ to see all
help / error messages
step epoch topl top5 loss checkpoint_time(UTC)

14075 90.0 75.716 92.91 0.97 2018-11-14 ©8:38:28

LR RAER 256 N GPU ZTIMIZAR By RAI%H | EPizTatES 14 ) 15 2%,

Step Epoch Speed Loss FinLoss LR

1400 71.6 143451.0 1.189 1.720 0.14850
1450 74.2 142679.2 0.897 1.402 0.10283
1500 76.7 143268.6 1.326 1.809 0.06719
1550 79.3 142660.9 1.002 1.470 0.04059
1600 81.8 143302.2 0.981 1.439 0.02190
1650 84.4 144808.2 0.740 1.192 0.00987
1700 87.0 144790.6 ©0.909 1.359 0.00313
1750 89.5 143499.8 0.844 1.293 0.00026

Finished in 860.5105031204224

Finished evaluation
1759 90.0 75.086 92.47 ©.99 2018-11-20 07:18:18

HFEHERR
LT 65 AT R B F B RABIE £ A Horovod 3 4TSRIG BT HILM 4R

U] mpirun ATRETC A BB A THEN LIFTE python #iE, FELE
nE, E!&Eﬁtﬁ?—/l\ﬂfﬂkZﬁu BEELEFEITEN LR Python #i2 |, MMTFIR :

/N

runclust hosts "pkill -9 python"
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« MREHABRRATRERBHER , B=EMERER BEXHX,

runclust hosts "rm -rf ~/imagenet_resnet/"

- MRBHEMTEHERNAE , BPRECVWEZH, MREERY , FEEMBRATXHERX , BX
HPIEMERERNBE. SHRATUNENKRAEBMEH KN,

runclust hosts "df /"

- EARENFER , BEUUZHEFRE.

runclust hosts "sudo reboot"

MREZAETTZIFEHSER FE A TensorFlow Horovod |, NI AT AES RS T 48 iIRKES

NotFoundError Traceback (most recent call last)
<ipython-input-3-e90@ed6cabab4> in <module>()
----> 1 import horovod.tensorflow as hvd

~/anaconda3/envs/tensorflow_p36/1lib/python3.6/site-packages/horovod/tensorflow/

_init__.py in <module>()

** *24* check_extension('horovod.tensorflow', 'HOROVOD_WITH_TENSORFLOW', _ file_ ,
'mpi_lib"')

* % *35*

---> 36 from horovod.tensorflow.mpi_ops import allgather, broadcast, _allreduce

** *27% from horovod.tensorflow.mpi_ops import init, shutdown

** *28%* from horovod.tensorflow.mpi_ops import size, local_size, rank, local_rank

~/anaconda3/envs/tensorflow_p36/1ib/python3.6/site-packages/horovod/tensorflow/
mpi_ops.py in <module>()

* % *56*

** *57% MPI_LIB = _load_library('mpi_lib' + get_ext_suffix(),

---> 58 ['HorovodAllgather', 'HorovodAllreduce'])

* % *59*

** *6Q* _basics = _HorovodBasics(_ _file_ , 'mpi_lib')

~/anaconda3/envs/tensorflow_p36/1lib/python3.6/site-packages/horovod/tensorflow/
mpi_ops.py in _load_library(name, op_list)

kk kfZxk nnn

** *44* filename = resource_loader.get_path_to_datafile(name)
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---> 45 library = load_library.load_op_library(filename)
** *46* for expected_op in (op_list or []):
*% *47% for lib_op in library.OP_LIST.op:

~/anaconda3/envs/tensorflow_p36/1lib/python3.6/site-packages/tensorflow/python/
framework/load_library.py in load_op_library(library_filename)

** *59* RuntimeError: when unable to load the library or get the python wrappers.
* % *60* non

---> 61 1lib_handle = py_tf.TF_LoadlLibrary(library_filename)

* % *62*

*% *63%* op_list_str = py_tf.TF_GetOpList(lib_handle)

NotFoundError: /home/ubuntu/anaconda3/envs/tensorflow_p36/1ib/python3.6/site-packages/

horovod/tensorflow/mpi_lib.cpython-36m-x86_64-1inux-gnu.so: undefined symbol:
_ZN10tensorflowl4kernel_factoryl70pKernelRegistrarl2InitInternalEPKNS_9KernelDefEN4abslllstrin

BZER
BXEHAIENMTRH , ESE DLAMI B9E B FHH ~/examples/horovod XHX,

BXEZHIENRH , 55 Horovod I B GitHub ,

Elastic Fabric Adapter

Elastic Fabric Adapter (EFA) @ — MM &R % , AU E M NE S/ DLAMI SEGI LU INIR & ERETTE
(HPC) R AEFHIEE., 58I Amazon ZRMHUM AT B, RIFMEMFEY | EFA £EEB ST A
HPC S8 N AR FtERE.

LT EEF@ERRNMAFRLESER EFA 5 DLAMI,

(® Note
MIXAEFL GPU DLAMI 5l 3% ik &/ DLAMI

F
- £ EFA B3) Amazon Deep Learning AMI 3&45)
- £ DLAMI L EFA
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https://github.com/uber/horovod
https://www.amazonaws.cn/hpc/efa/
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{#F EFA 531 Amazon Deep Learning AMI &4

EHTEM DLAMI IRt 5 EFA &6 6EH , HEMAMENENERF. NER, libfabric, openmpi
EAT GPU =4I#y NCCL OFI .

& AT LATE & 10 15 B FP 4R B EL Al DLAMI Y3235 CUDA hRZS,

Yy ==
EE

« % EFA LA mpirun &9T NCCL RIARFET , BT/ EFA XN EENTEREREEN !

/opt/amazon/openmpi/bin/mpirun <command>

- EEEHNAREFEBMER EFA |, 5% FI_PROVIDER="efa" #MZE| mpirun &5 , 201E DLAMI
EEHA EFAFFIR.

T

- H% EFABRANLZE4
- BaIEHI

 IBiF EFA Bi#

HEZ EFABANZ24A

EFAZSEFEA—IZ24d , LATHELZSEARGHAMEALNEERE, AXEZER , TSR
EFA XX #%,

1. B AT MuLITFF Amazon EC2 #2#I& : https://console.aws.amazon.com/ec2/,

2. ESMBERD , RBRLE  ARERRAUBRSL4A,

3. HEREZSEABOH , ITUATIRE

s NTFLLHEEHR , BRA—NMERMENRZLAEBH , FlW EFA-enabled security group.
- (FIE) WTHER , FRAARSEHNEERR,
« XWFVPC , BEREREHPEIHEHT EFA HEHIH VPC,
- EERUE,
4, ERECENTLA  RAREER EW+<LEEF4A D,
5. EAWMEILED L, AT THRE -
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https://github.com/aws/aws-ofi-nccl/tree/aws
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/efa-start.html#efa-start-security
https://console.amazonaws.cn/ec2/

REZT AV R A RIEE
- EERRE,
- WTFRE , BEEMERE.
« 4T Source , #%3#F Custom,
- MEEHNRZLA D RBWEZFES,
- EBERF

6. BRAAWRE , BSEENE Linux EFIWAERE. MRBS LR , LFTESER DLAMI
KBIFATIBIS

SRR
B &1 Amazon Deep Learning AMI , LI FSEHIEBFIRIER KX LM EFA -

» P3dn.24xlarge : Amazon Linux 2, Ubuntu 18.04
» P4d.24xlarge : Amazon Linux 2, Ubuntu 18.04

LUTEDNE T IF3) EFA B AR DLAMI 32461, BX/F3) EFA BHAK DLAMI 26N EZESR
BSREERBEREATEE EFA B AR,

1. B AT MuEiTFF Amazon EC2 #2#1& : https://console.aws.amazon.com/ec2/,
%42 Launch Instance ( B313E41 ) .
£ “I&$ AMI” WHE £ , % Amazon Deep Learning AMI (Ubuntu 18.04) iRZx 25.0

FEFRRHIRETE L, BRUTHFHRFREz— , REEET—F  BEXFEHAEE. &
KATIFRBINFIER , ES R | EFA F MPI AT

5, HEEEXPIFMAEERNEF , FITUTERE

> WD

« WTRGINHE  FRARSINERT EFA IEHIHE.
« WTME MFN |, FRFEEEEPFHXGH VPC MFM,
o [ANE] XN T EREE  BRENXRARNIEREE. NREREMR , TEENRATEIX

il

o [AE] XN TFEXRBFAES , BTEFRFAMBFHERFL , A —NMIRENBERBHEHEN , RS
NEBFHARRIERER,

- BT TUE LS A Elastic Fabric Adapter’s MISRZEFIEIR | HF FME RN ZIFFTESK
B : DR
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https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/authorizing-access-to-an-instance.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/efa-start.html#efa-start-instances
https://console.amazonaws.cn/ec2/
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/efa-start.html
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- EMKEOROSH , FIRE ethO ERFNEKEO, ELLUERIEEE IPv4 it AR —/NER
ZANEEEY IPv4 Hhik, MNREEEXEH IPv6 CIDR RIFMWAZhSEfl |, BAlbLUERIEEE
IPv6 Hhik LA —NER 2N BD IPv6 Hdits

« BERET—F  FINE,

6. HEAMMEFHEREL , BRT AMIEENS (DRIRES ) I EEEEEZMMBIREINS , RS
EET—F | IR,

7. EASREREL , ARGEERE (S0, ETHFRINER ) , RAEERET - BER:
4,

8. EEEXR£ANMHEL , N PERZL£ARFERIELLE  REEELHCENZT LA,
9. EEWRHBI,
10. EREXFIEFINE L , REXLRE , RAEEEBH AR - NMBANH B ENKH.

ISUF EFA Fi
BEEA

BRHIE , ETE Amazon BH AP EFXRFINFAFE. Nt , BE EC2 BH A FEFERM , A
FEENE FEE#HFH Description (i) T+, KEISE ‘Network Interfaces: eth0” , R8T
eth0 , X8 —#HE O, ¥R 2/ A Elastic Fabric Adapter”s,

WMRRER EFA |, BRI LUBE B TE— 5 A R FE

« K1IF EC2 RHIHFERAMBLRBIFEA., BRSH M EFA,
« fF EFA KB AE LA,

1. TEEC2#Z#H&H , BI‘NEEQ,
BHOBEBMEED,
EREREBIFRER AR F M,

¥44R /5 Fi“Elastic Fabric Adapter’ # S &i“8I 2",
IRE“EC2 SEHI"EIN + H ik B2 L6,

BB | KBRS HEM I EFA ZFiE L3246,
M BETH | ERMEER  EEMKED
ERENIR G2 RE , Rie S E MM,

9. EFHBHEHEH
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FRARER

B KA

LT NIREAEFET DLAMI F, iZ1TERBRAZER ETHMNE.

$ fi_info -p efa

ISRV HERER LT AL TR R,

provider: efa

fabric: EFA-fe80::e5:56ff:fe34:56a8
domain: efa_@-xrdm

version: 2.0

type: FI_EP_RDM

protocol: FI_PROTO_EFA

provider: efa

fabric: EFA-fe80::e5:56ff:fe34:56a8
domain: efa_0-dgrm

version: 2.0

type: FI_EP_DGRAM

protocol: FI_PROTO_EFA

provider: efa;ofi_rxd

fabric: EFA-fe80::e5:56ff:fe34:56a8
domain: efa_0-dgrm

version: 1.0

type: FI_EP_RDM

protocol: FI_PROTO_RXD

RiIR£ARE

BLTNREAEFET DLAMI ., ESTEUBRECIENZSHAREER,

$ cd /opt/amazon/efa/test/
$ ./efa_test.sh

EH R E MR UT L TARR,

Starting server...
Starting client...
bytes #tsent #tack total time MB/sec usec/xfer

64
256

10 =10 1.2k 0.02s 0.06 1123.55
10 =10 5k 0.00s 17.66 14.50

Mxfers/sec
0.00
0.07

Elastic Fabric Adapter
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1k 10 =10 20k 0.00s 67.81 15.10 0.07
4k 10 =10 80k 0.00s 237 .45 17.25 0.06
64k 10 =10 1.2m 0.00s 921.10 71.15 0.01
1m 10 =10 20m 0.01s 2122.41 494.05 0.00

MREFLMNRATER , BEEEZNLSEHEGERK AL/ HERN,

1£ DLAMI EfEF EFA

LAUREB 9 R an{a] £ Amazon Deep Learning AMI L EFA Rz172T RN AREF.
£ EFA RZTZETRNARRF

EBEVRERCZTNARR , EEHTRLRE,

&

- BRAZ#MB SSH

- BIEFHXH
- TR NCCLIEHRE

BRL®% SSH
HBRERTHN—IMN T REINSET R, ERTAHAIRA T <.
1. EOST AL, £ RSA 43T,

ssh-keygen -t rsa -N "" -f ~/.ssh/id_rsa

2. BERASTRLMBEEANNR,

chmod 600 ~/.ssh/id_rsa

3. FMOEZH4 ~/.ssh/id_rsa.pub EFIFHMMBIEFHFIRET 2K ~/.ssh/
authorized_keys Z /o

4. BIE , BRZEBERLE p NMISTREEEFIRAT K.

ssh <member private ip>

5. BIFUTARRBMNENS T 2 LM ~/.sshiconfig SXHFH |, Z /A strictHostKeyR BEHENS T 2

FERREBH#E%

Elastic Fabric Adapter
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Host *
ForwardAgent yes
Host *
StrictHostKeyChecking no

6. 71£ Amazon Linux 2 24l E | ST R EBETUTHS , NEEXHIREEBIER :

chmod 600 ~/.ssh/config

IR EN 4

EHSTRLE , QIZENXHBIRRERFFHT R, ENXHLTAHNERTNENINT LB/ -IF
Bo BIBX4 ~/hosts AEAFLE IP FAMBIMTTRK , MTAAR :

localhost slots=8
<private ip of node 1> slots=8
<private ip of node 2> slots=8

TR NCCL R E

nccl_message_transfer & —TE £ HMN , ATEEER NCCL OF| EHEMA TE, &AL UE NCCL
B RE S FI IR MR 5 APl B9IhEE, LfER EFA RE1T NCCL MARFA , FHARREBREIFIRE
FE mpirun KR, BEEFDIFHH GPU NBEEXRSH np MIN. BEXEZELE , F5H
Amazon OFI NCCL 344,

P3dn.24xlarge K&

LA nccl_message_transfer iR & A FiEHA CUDA xx.x AR, B EHiEI A1 CUDA IR |, &1
PATESZEY Amazon EC2 K|z TE A TEA AT A CUDA IRAM .

$/opt/amazon/openmpi/bin/mpirun \

-n 2 -N 1 --hostfile hosts \

-X LD_LIBRARY_PATH=/usr/local/cuda-xx.x/efa/lib:/usr/local/cuda-xx.x/1lib:/usr/
local/cuda-xx.x/1ib64: /usr/local/cuda-xx.x:$LD_LIBRARY_PATH \

-x FI_PROVIDER="efa" --mca btl tcp,self --mca btl_tcp_if_exclude lo,docker® --
bind-to none \

~/src/bin/efa-tests/efa-cuda-xx.x/nccl_message_transfer

BHRENEUTRARRL, SulieEmt , WEE EFA EEIEEAE OF REHERF
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https://github.com/aws/aws-ofi-nccl/tree/master/tests
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INFO: Function: ofi_init Line: 702: NET/OFI Forcing AWS OFI ndev 4

INFO: Function: ofi_init Line: 714: NET/OFI Selected Provider is efa

INFO: Function: main Line: 49: NET/OFI Process rank 1 started. NCCLNet device used on
ip-172-31-15-30 is AWS Libfabric.

INFO: Function: main Line: 53: NET/OFI Received 4 network devices

INFO: Function: main Line: 57: NET/OFI Server: Listening on dev 0

INFO: Function: ofi_init Line: 702: NET/OFI Forcing AWS OFI ndev 4

INFO: Function: ofi_init Line: 714: NET/OFI Selected Provider is efa

INFO: Function: main Line: 49: NET/OFI Process rank @ started. NCCLNet device used on
ip-172-31-15-30 is AWS Libfabric.

INFO: Function: main Line: 53: NET/OFI Received 4 network devices

INFO: Function: main Line: 57: NET/OFI Server: Listening on dev 0

INFO: Function: main Line: 96: NET/OFI Send connection request to rank 0

INFO: Function: main Line: 69: NET/OFI Send connection request to rank 1

INFO: Function: main Line: 100: NET/OFI Server: Start accepting requests

INFO: Function: main Line: 73: NET/OFI Server: Start accepting requests

INFO: Function: main Line: 103: NET/OFI Successfully accepted connection from rank @
INFO: Function: main Line: 107: NET/OFI Rank 1 posting 255 receive buffers

INFO: Function: main Line: 76: NET/OFI Successfully accepted connection from rank 1
INFO: Function: main Line: 80: NET/OFI Sent 255 requests to rank 1

INFO: Function: main Line: 131: NET/OFI Got completions for 255 requests for rank @
INFO: Function: main Line: 131: NET/OFI Got completions for 255 requests for rank 1

P3dn.24xlarge £KYZ T 2 NCCL HEREM i

EfH EFA XKZ NCCL M |, FZ1TEH NCCL-Tests 174 EHIREMFRA NCCL HEEN
o DLAMI fifF TIXMNEBEZK N CUDA 11 RINMERHNHL, BB aJLAER EFA E1TE SRR,

MR CHHIAR | FSAULTER :

- 12 FI_PROVIDER="efa" #r& A /8 A EFA A%

- 4f#EH EFA Riz1T NCCL R AR , BB RAIFTRAEAE mpirun BEEERE,

- RFPEFPEHIMN GPU NBEEXSH np M N,

- ¥1N NCCL_DEBUG=INFO #57%& , H ¥R B X EFA AR N PrEiRHEF R EFA",

EEMEAT R LEMER watch nvidia-smi SR 4EM GPU EAER. 2L watch nvidia-smi
WEEATER CUDA xx.x A , HEKH TR FNRERS, B3 EREAFTH CUDA MRA ,
& LATE &Y Amazon EC2 SEfIsE1TE A T A A CUDA IRAH TS

* Amazon Linux 2 :
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https://github.com/NVIDIA/nccl-tests.git
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$ /opt/amazon/openmpi/bin/mpirun \

-x FI_PROVIDER="efa" -n 16 -N 8 \

-x NCCL_DEBUG=INFO \

-x NCCL_TREE_THRESHOLD=0 \

-x LD_LIBRARY_PATH=/usr/local/cuda-xx.x/efa/lib:/usr/local/cuda-xx.x/1ib:/
usr/local/cuda-xx.x/1ib64:/usr/local/cuda-xx.x:/opt/amazon/efa/lib64:/opt/amazon/
openmpi/lib64:$LD_LIBRARY_PATH \

--hostfile hosts --mca btl tcp,self --mca btl_tcp_if_exclude lo,docker® --
bind-to none \

/usr/local/cuda-xx.x/efa/test-cuda-xx.x/all_reduce_perf -x NCCL_PROTO=simple

-b 8 -e 1G -f 2 -g 1 -c 1 -n 100

« Ubuntu 18.04, Ubuntu 20.04 :

$ /opt/amazon/openmpi/bin/mpirun \

-x FI_PROVIDER="efa" -n 16 -N 8 \

-x NCCL_DEBUG=INFO \

-x NCCL_TREE_THRESHOLD=0 \

-x LD_LIBRARY_PATH=/usr/local/cuda-xx.x/efa/lib:/usr/local/cuda-xx.x/1lib:/
usr/local/cuda-xx.x/1ib64:/usr/local/cuda-xx.x:/opt/amazon/efa/lib:/opt/amazon/
openmpi/lib:$LD_LIBRARY_PATH \

--hostfile hosts --mca btl tcp,self --mca btl_tcp_if_exclude lo,docker® --
bind-to none \

/usr/local/cuda-xx.x/efa/test-cuda-xx.x/all_reduce_perf -x NCCL_PROTO=simple

-b 8 -e 1G -f 2 -g 1 -c 1 -n 100

EmE ST AR,

# nThread 1 nGpus 1 minBytes 8 maxBytes 1073741824 step: 2(factor) warmup iters: 5
iters: 100 validation: 1

#

# Using devices

# Rank @ Pid 3801 on ip-172-31-41-105 device 0 [0x00] Tesla V100-SXM2-32GB
# Rank 1 Pid 3802 on ip-172-31-41-105 device 1 [0x00] Tesla V100-SXM2-32GB
# Rank 2 Pid 3803 on ip-172-31-41-105 device 2 [0x00] Tesla V100-SXM2-32GB
# Rank 3 Pid 3804 on ip-172-31-41-105 device 3 [0x@0] Tesla V100-SXM2-32GB
# Rank 4 Pid 3805 on ip-172-31-41-105 device 4 [0x00] Tesla V100-SXM2-32GB
# Rank 5 Pid 3807 on ip-172-31-41-105 device 5 [0x@0] Tesla V100-SXM2-32GB
# Rank 6 Pid 3810 on ip-172-31-41-105 device 6 [0x00] Tesla V100-SXM2-32GB
# Rank 7 Pid 3813 on ip-172-31-41-105 device 7 [0x00] Tesla V100-SXM2-32GB
# Rank 8 Pid 4124 on ip-172-31-41-36 device 0 [0x00] Tesla V100-SXM2-32GB
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Rank 9 Pid 4125 on ip-172-31-41-36 device
Rank 10 Pid 4126 on ip-172-31-41-36 device
Rank 11 Pid 4127 on ip-172-31-41-36 device
Rank 12 Pid 4128 on ip-172-31-41-36 device
Rank 13 Pid 4130 on ip-172-31-41-36 device
Rank 14 Pid 4132 on ip-172-31-41-36 device [0x00] Tesla V100-SXM2-32GB

Rank 15 Pid 4134 on ip-172-31-41-36 device [0x00] Tesla V100-SXM2-32GB
ip-172-31-41-105:3801:3801 [0] NCCL INFO Bootstrap : Using [0]ens5:172.31.41.105<0>
ip-172-31-41-105:3801:3801 [@] NCCL INFO NET/OFI Forcing AWS OFI ndev 4
ip-172-31-41-105:3801:3801 [@] NCCL INFO NET/OFI Selected Provider is efa

NCCL version 2.7.8+cudall.Q

ip-172-31-41-105:3810:3810 [6] NCCL INFO Bootstrap : Using [@]ens5:172.31.41.105<0>
ip-172-31-41-105:3810:3810 [6] NCCL INFO NET/OFI Forcing AWS OFI ndev 4
ip-172-31-41-105:3810:3810 [6] NCCL INFO NET/OFI Selected Provider is efa
ip-172-31-41-105:3805:3805 [4] NCCL INFO Bootstrap : Using [@]ens5:172.31.41.105<0>
ip-172-31-41-105:3805:3805 [4] NCCL INFO NET/OFI Forcing AWS OFI ndev 4
ip-172-31-41-105:3805:3805 [4] NCCL INFO NET/OFI Selected Provider is efa
ip-172-31-41-105:3807:3807 [5] NCCL INFO Bootstrap : Using [@]ens5:172.31.41.105<0>
ip-172-31-41-105:3807:3807 [5] NCCL INFO NET/OFI Forcing AWS OFI ndev 4
ip-172-31-41-105:3807:3807 [5] NCCL INFO NET/OFI Selected Provider is efa
ip-172-31-41-105:3803:3803 [2] NCCL INFO Bootstrap : Using [@]ens5:172.31.41.105<0>
ip-172-31-41-105:3803:3803 [2] NCCL INFO NET/OFI Forcing AWS OFI ndev 4
ip-172-31-41-105:3803:3803 [2] NCCL INFO NET/OFI Selected Provider is efa
ip-172-31-41-105:3813:3813 [7] NCCL INFO Bootstrap : Using [@]ens5:172.31.41.105<0>
ip-172-31-41-105:3802:3802 [1] NCCL INFO Bootstrap : Using [@]ens5:172.31.41.105<0>
ip-172-31-41-105:3813:3813 [7] NCCL INFO NET/OFI Forcing AWS OFI ndev 4
ip-172-31-41-105:3813:3813 [7] NCCL INFO NET/OFI Selected Provider is efa
ip-172-31-41-105:3802:3802 [1] NCCL INFO NET/OFI Forcing AWS OFI ndev 4
ip-172-31-41-105:3802:3802 [1] NCCL INFO NET/OFI Selected Provider is efa
ip-172-31-41-105:3804:3804 [3] NCCL INFO Bootstrap : Using [0]ens5:172.31.41.105<0>
ip-172-31-41-105:3804:3804 [3] NCCL INFO NET/OFI Forcing AWS OFI ndev 4
ip-172-31-41-105:3804:3804 [3] NCCL INFO NET/OFI Selected Provider is efa
ip-172-31-41-105:3801:3862 [@] NCCL INFO Setting affinity for GPU @ to

ffffffff, ffrfffff, FEffffrff

ip-172-31-41-105:3801:3862 [@] NCCL INFO NCCL_TREE_THRESHOLD set by environment to 0.
ip-172-31-41-36:4128:4128 [4] NCCL INFO Bootstrap : Using [@]ens5:172.31.41.36<0>
ip-172-31-41-36:4128:4128 [4] NCCL INFO NET/OFI Forcing AWS OFI ndev 4
ip-172-31-41-36:4128:4128 [4] NCCL INFO NET/OFI Selected Provider is efa

[0x00] Tesla V100-SXM2-32GB
[0x00] Tesla V100-SXM2-32GB
[0x00] Tesla V100-SXM2-32GB
[0x00] Tesla V100-SXM2-32GB
[0x00] Tesla V100-SXM2-32GB

HOoH OH HF OH HF R
N oo AN R

ip-172-31-41-105:3804:3869 [3] NCCL INFO comm @x7f8c5c@025b@ rank 3 nranks 16 cudaDev 3
nvmlDev 3 - Init COMPLETE
#
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# out-of-place
in-place
# size count type redop time algbw  busbw error time
algbw  busbw error
# (B) (elements) (us) (GB/s) (GB/s) (us)
(GB/s) (GB/s)

ip-172-31-41-105:3801:3801 [@] NCCL INFO Launch mode Parallel
ip-172-31-41-36:4124:4191 [@] NCCL INFO comm @x7f28400025b@® rank 8 nranks 16 cudaDev 0

nvmlDev © - Init COMPLETE

ip-172-31-41-36:4126:4192 [2] NCCL INFO comm @x7f62240025b® rank 10 nranks 16 cudaDev 2

nvmlDev 2 - Init COMPLETE

ip-172-31-41-105:3802:3867 [1] NCCL INFO comm @x7f5ff00025b0 rank 1

nvmlDev 1 - Init COMPLETE

ip-172-31-41-36:4132:4193 [6] NCCL INFO comm @x7ffa@c@025b® rank 14

nvmlDev 6 - Init COMPLETE

ip-172-31-41-105:3803:3866 [2] NCCL INFO comm @x7fe9600025b® rank 2

nvmlDev 2 - Init COMPLETE

ip-172-31-41-36:4127:4188 [3] NCCL INFO comm @x7f6ad00025b® rank 11

nvmlDev 3 - Init COMPLETE

ip-172-31-41-105:3813:3868 [7] NCCL INFO comm @x7f341c0025b® rank 7

nvmlDev 7 - Init COMPLETE

ip-172-31-41-105:3810:3864 [6] NCCL INFO comm @x7f5f980025b® rank 6

nvmlDev 6 - Init COMPLETE

nranks

nranks

nranks

nranks

nranks

nranks

16

16

16

16

16

16

ip-172-31-41-36:4128:4187 [4] NCCL INFO comm @x7f234c0025b® rank 12 nranks 16

nvmlDev 4 - Init COMPLETE

cudaDev 1

cudaDev 6

cudaDev 2

cudaDev 3

cudaDev 7

cudaDev 6

cudaDev 4

ip-172-31-41-36:4125:4194 [1] NCCL INFO comm @x7f2ca@@025b® rank 9 nranks 16 cudaDev 1

nvmlDev 1 - Init COMPLETE

ip-172-31-41-36:4134:4190 [7] NCCL INFO comm @x7f@ca4@025b® rank 15 nranks 16 cudaDev 7

nvmlDev 7 - Init COMPLETE

ip-172-31-41-105:3807:3865 [5] NCCL INFO comm @x7f3b280025b® rank 5 nranks 16 cudaDev 5

nvmlDev 5 - Init COMPLETE

ip-172-31-41-36:4130:4189 [5] NCCL INFO comm @x7f62080025b® rank 13 nranks 16 cudaDev 5

nvmlDev 5 - Init COMPLETE

ip-172-31-41-105:3805:3863 [4] NCCL INFO comm @x7fecl@@025b® rank 4 nranks 16 cudaDev 4

nvmlDev 4 - Init COMPLETE

8 2
0.00 0.00 1le-07

16 4
0.00 0.00 1le-07

32 8
0.00 0.00 1le-07

64 16
0.00 0.00 1le-07

float

float

float

float

sum

sum

sum

sum

145.4 0.00 0.00
137.3 0.00 0.00
137.0 0.00 0.00
137.7 0.00 0.00

2e-07

le-07

le-07

le-07

152.8

137.2

137.4

137.5
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128 32 float sum 136.2 .00 .00 1le-07 135.3

0.00 0.00 1le-07
256 64 float sum 136.4 .00 .00 1le-07 137.4

0.00 0.00 1le-07
512 128 float sum 135.5 .00 .01 1e-07 151.0

0.00 0.01 1le-07
1024 256 float sum 151.0 .01 .01 2e-07 137.7

0.01 0.01 2e-07
2048 512 float sum 138.1 .01 .03 5e-07 138.1

0.01 0.03 5e-07
4096 1024 float sum 140.5 .03 .05 5e-07 140.3

0.03 0.05 b5e-07
8192 2048 float sum 144.6 .06 .11 5e-07 144.7

0.06 0.11 5e-07
16384 4096 float sum 149.4 .11 .21 5e-07 149.3

0.11 0.21 5e-07
32768 8192 float sum 156.7 .21 .39 5e-07 183.9

0.18 0.33 5e-07
65536 16384 float sum 167.7 .39 .73 5e-07 183.6

0.36 0.67 b5e-07
131072 32768 float sum 193.8 .68 .27 5e-07 193.0

0.68 1.27 5e-07
262144 65536 float sum 243.9 .07 .02 5e-07 258.3

1.02 1.90 5e-07
524288 131072 float sum 309.0 .70 .18 5e-07 309.0

1.70 3.18 5e-07
1048576 262144 float sum 709.3 .48 .77 5e-07 693.2

1.51 2.84 5e-07
2097152 524288 float sum 1116.4 .88 .52 5e-07 1105.7

1.90 3.56 5e-07
4194304 1048576 float sum 2088.9 .01 .76 5e-07 2157.3

1.94 3.65 5e-07
8388608 2097152 float sum 2869.7 .92 .48 5e-07 2847.2

2.95 5.52 5e-07
16777216 4194304 float sum 4631.7 .62 .79 5e-07 4643.9

3.61 6.77 5e-07
33554432 8388608 float sum 8769.2 .83 .17 5e-07 8743.5

3.84 7.20 5e-07
67108864 16777216 float sum 16964 .96 .42 5e-07 16846

3.98 7.47 5e-07
134217728 33554432 float sum 33403 .02 .53 5e-07 33058

4.06 7.61 5e-07
268435456 67108864 float sum 59045 .55 .52 5e-07 58625

4.58 8.59 5e-07
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536870912 134217728 float sum 115842 4.63 8.69 b5e-07 115590
4.64 8.71 5e-07
1073741824 268435456 float sum 228178 4.71 8.82 5e-07 224997

4,77 8.95 5e-07
# Out of bounds values : 0 OK
# Avg bus bandwidth 1 2.80613
#

P4d.24xlarge B &

LR neccl_message_transfer iR & A FiBA CUDA xx.x iRA, B B AFH CUDA IRZA |, &7
PATE 28 Amazon EC2 SRl ZE1TE A TEA A A CUDA IRAN S,

$/opt/amazon/openmpi/bin/mpirun \

-n 2 -N 1 --hostfile hosts \

-x LD_LIBRARY_PATH=/usr/local/cuda-xx.x/efa/lib:/usr/local/cuda-xx.x/1lib:/ust/
local/cuda-xx.x/1ib64: /usr/local/cuda-xx.x:$LD_LIBRARY_PATH \

-x FI_EFA_USE_DEVICE_RDMA=1 -x -x --mca pml ~cm \

-x FI_PROVIDER="efa" --mca btl tcp,self --mca btl_tcp_if_exclude lo,docker® --
bind-to none \

/usr/local/cuda-xx.x/efa/test-cuda-xx.x/nccl_message_transfer

BHRMENESUTRARRL, SulieEmt , WEE EFA EEIEEAE OF REHERF

INFO: Function: ofi_init Line: 1078: NET/OFI Running on P4d platform, Setting
NCCL_TOPO_FILE environment variable to /usr/local/cuda-xx.x/efa/share/aws-ofi-nccl/
xml/p4d-24x1-topo.xml

INFO: Function: ofi_init Line: 1078: NET/OFI Running on P4d platform, Setting
NCCL_TOPO_FILE environment variable to /usr/local/cuda-xx.x/efa/share/aws-ofi-nccl/
xml/p4d-24x1-topo.xml

INFO: Function: ofi_init Line: 1152: NET/OFI Selected Provider is efa

INFO: Function: main Line: 68: NET/OFI Process rank 1 started. NCCLNet device used on
ip-172-31-79-191 is AWS Libfabric.

INFO: Function: main Line: 72: NET/OFI Received 4 network devices

INFO: Function: main Line: 107: NET/OFI Network supports communication using CUDA
buffers. Dev: 3

INFO: Function: main Line: 113: NET/OFI Server: Listening on dev 3

INFO: Function: ofi_init Line: 1152: NET/OFI Selected Provider is efa

INFO: Function: main Line: 68: NET/OFI Process rank @ started. NCCLNet device used on
ip-172-31-70-99 is AWS Libfabric.

INFO: Function: main Line: 72: NET/OFI Received 4 network devices

INFO: Function: main Line: 107: NET/OFI Network supports communication using CUDA
buffers. Dev: 3
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INFO: Function: main Line: 113: NET/OFI Server: Listening on dev 3

INFO: Function: main Line: 126: NET/OFI Send connection request to rank 1

INFO: Function: main Line: 160@: NET/OFI Send connection request to rank 0

INFO: Function: main Line: 164: NET/OFI Server: Start accepting requests

INFO: Function: main Line: 167: NET/OFI Successfully accepted connection from rank 0
INFO: Function: main Line: 171: NET/OFI Rank 1 posting 255 receive buffers

INFO: Function: main Line: 13@: NET/OFI Server: Start accepting requests

INFO: Function: main Line: 133: NET/OFI Successfully accepted connection from rank 1
INFO: Function: main Line: 137: NET/OFI Sent 255 requests to rank 1

INFO: Function: main Line: 223: NET/OFI Got completions for 255 requests for rank 1

INFO: Function: main Line: 223: NET/OFI Got completions for 255 requests for rank 0

P4d.24xlarge LB %15 2 NCCL MEEEMN] =

EF A EFA XK E NCCL %88 , 51217 B 5 NCCL-Tests 7 iEFE PR ELHI#R A NCCL HEEEMN
iHo DLAMI M7 7XANEN CUDA 11.0 #ERINH, Ethal LUER EFA Z1TEHSRIMIA,

HWEEECHWHIAR | FSHUTERS

- 1% FI_PROVIDER="efa" ¥r& A8 A EFA A%

- YfEMA EFA Kiz1T NCCL NARFE , REBTHIFTRERAE mpirun B TBRE,

- BEFBEFHPEHIF GPU WHBEERSH np M N,

« Y10 NCCL_DEBUG=INFO #ri& , ¥R BEF EFA AZIERAFERHBERF R EFA%,

« BN FI_EFA_USE_DEVICE_RDMA=1 #5i& , SAEF EFA B9 RDMA Thags 17 8 FIXNM 4% 5

EEMEAT R EMEA watch nvidia-smi SR EM GPU EAER. 2L watch nvidia-smi
WHEATER CUDA xx.x A , HAKB TGN RERS, BIBRBIA+TE CUDA RAS ,
&M LATE 29 Amazon EC2 KR E1TEA TE{T A A CUDA RAEMH TS

e Amazon Linux 2 :

$ /opt/amazon/openmpi/bin/mpirun \

-x FI_PROVIDER="efa" -n 16 -N 8 \

-x NCCL_DEBUG=INFO \

-x FI_EFA_USE_DEVICE_RDMA=1 -x -x --mca pml ~cm \

-x LD_LIBRARY_PATH=/usr/local/cuda-xx.x/efa/lib:/usr/local/cuda-xx.x/1lib:/
usr/local/cuda-xx.x/1ib64:/usr/local/cuda-xx.x:/opt/amazon/efa/lib64:/opt/amazon/
openmpi/lib64:$LD_LIBRARY_PATH \

--hostfile hosts --mca btl tcp,self --mca btl_tcp_if_exclude lo,docker® --
bind-to none \
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/usr/local/cuda-xx.x/efa/test-cuda-xx.x/all_reduce_perf -x NCCL_PROTO=simple
-b 8 -e 1G -f 2 -g 1 -c 1 -n 100

* Ubuntu 18.04. Ubuntu 20.04 :

$ /opt/amazon/openmpi/bin/mpirun \
FI_PROVIDER="efa" -n 16 -N 8 \
NCCL_DEBUG=INFO \

-X

bind-to none \

FI_EFA_USE_DEVICE_RDMA=1 -x

-x --mca pml “cm \

LD_LIBRARY_PATH=/usr/local/cuda-xx.x/efa/lib:/usr/local/cuda-xx.x/1lib:/

usr/local/cuda-xx.x/1ib64:/usr/local/cuda-xx.x:/opt/amazon/efa/lib:/opt/amazon/

openmpi/lib:$LD_LIBRARY_PATH \
--hostfile hosts --mca btl tcp,self --mca btl_tcp_if_exclude lo,docker® --

/usr/local/cuda-xx.x/efa/test-cuda-xx.x/all_reduce_perf -x
NCCL_PROTO=simple-b 8 -e 1G -f 2 -g 1 -c 1 -n 100

ZHmEN S TARELL,

# nThread 1 nGpus 1 minBytes 8 maxBytes 1073741824 step:

iters:
#

Rank
Rank
Rank
Rank
Rank
Rank
Rank
Rank
Rank
Rank
Rank
Rank
Rank
Rank
Rank

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
# Rank

Using devices

0 Pid

O 0o NO UL A WWDN P

B R R R R
AW N RS

15

Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid

ip-172-31-70-88
[0]eth0:172.31.71.137<0> [1]eth1:172.31.70.88<0> [2]eth2:172.31.78.243<0>
[3]eth3:172.31.77.226<0>

100 validation: 1

18546
18547
18548
18549
18550
18551
18552
18556
19502
19503
19504
19505
19506
19507
19508
19509

:18546:18546 [@] NCCL INFO Bootstrap :

on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on

ip-172-31-70-88
ip-172-31-70-88
ip-172-31-70-88
ip-172-31-70-88
ip-172-31-70-88
ip-172-31-70-88
ip-172-31-70-88
ip-172-31-70-88
ip-172-31-78-249
ip-172-31-78-249
ip-172-31-78-249
ip-172-31-78-249
ip-172-31-78-249
ip-172-31-78-249
ip-172-31-78-249
ip-172-31-78-249

device
device
device
device
device
device
device
device
device
device
device
device
device
device
device
device

N O o AW RS

N O AW PSS

2(factor) warmup iters: 5

[0x10]
[0x10]
[0x20]
[0x20]
[0x90]
[0x90]
[0xa0]
[0xa0]
[0x10]
[0x10]
[0x20]
[0x20]
[0x90]
[0x90]
[0xa0]
[0xa0]
Using

A100-SXM4-40GB
Al00-SXM4-40GB
A100-SXM4-40GB
Al00-SXM4-40GB
A100-SXM4-40GB
Al00-SXM4-40GB
A100-SXM4-40GB
Al00-SXM4-40GB
A100-SXM4-40GB
A100-SXM4-40GB
A100-SXM4-40GB
A100-SXM4-40GB
A100-SXM4-40GB
A100-SXM4-40GB
A100-SXM4-40GB
A100-SXM4-40GB
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ip-172-31-70-88:18546:18546 [@] NCCL INFO NET/OFI Running on P4d platform, Setting
NCCL_TOPO_FILE environment variable to /usr/local/cuda-11.0/efa/share/aws-ofi-nccl/
xml/p4d-24x1-topo.xml
ip-172-31-70-88:18546:18546 [@] NCCL INFO NET/OFI Selected Provider is efa
ip-172-31-70-88:18546:18546 [@] NCCL INFO NET/Plugin: Failed to find
ncclCollNetPlugin_v3 symbol.
ip-172-31-70-88:18546:18546 [@] NCCL INFO Using network AWS Libfabric
NCCL version 2.7.8+cudall.o
ip-172-31-70-88:18552:18552 [6] NCCL INFO Bootstrap : Using
[0]eth0:172.31.71.137<0> [1]eth1:172.31.70.88<0> [2]eth2:172.31.78.243<0>
[3]eth3:172.31.77.226<0>
ip-172-31-70-88:18552:18552 [6] NCCL INFO NET/OFI Running on P4d platform, Setting
NCCL_TOPO_FILE environment variable to /usr/local/cuda-11.0/efa/share/aws-ofi-nccl/
xml/p4d-24x1-topo.xml
ip-172-31-70-88:18551:18551 [5] NCCL INFO Bootstrap : Using
[0]eth0:172.31.71.137<0> [1]eth1:172.31.70.88<0> [2]eth2:172.31.78.243<0>
[3]eth3:172.31.77.226<0>
ip-172-31-70-88:18556:18556 [7] NCCL INFO Bootstrap : Using
[0]eth©:172.31.71.137<0> [1]eth1:172.31.70.88<0> [2]eth2:172.31.78.243<0>
[3]eth3:172.31.77.226<0>
ip-172-31-70-88:18548:18548 [2] NCCL INFO Bootstrap : Using
[0]eth0:172.31.71.137<0> [1]eth1:172.31.70.88<0> [2]eth2:172.31.78.243<0>
[3]eth3:172.31.77.226<0>
ip-172-31-70-88:18550:18550 [4] NCCL INFO Bootstrap : Using
[0]eth©:172.31.71.137<0> [1]eth1:172.31.70.88<0> [2]eth2:172.31.78.243<0>
[3]eth3:172.31.77.226<0>
ip-172-31-70-88:18552:18552 [6] NCCL INFO NET/OFI Selected Provider is efa
ip-172-31-70-88:18552:18552 [6] NCCL INFO NET/Plugin: Failed to find
ncclCollNetPlugin_v3 symbol.
ip-172-31-70-88:18552:18552 [6] NCCL INFO Using network AWS Libfabric
ip-172-31-70-88:18556:18556 [7] NCCL INFO NET/OFI Running on P4d platform, Setting
NCCL_TOPO_FILE environment variable to /usr/local/cuda-11.0/efa/share/aws-ofi-nccl/
xml/p4d-24x1-topo.xml
ip-172-31-70-88:18548:18548 [2] NCCL INFO NET/OFI Running on P4d platform, Setting
NCCL_TOPO_FILE environment variable to /usr/local/cuda-11.0/efa/share/aws-ofi-nccl/
xml/p4d-24x1-topo.xml
ip-172-31-70-88:18550:18550 [4] NCCL INFO NET/OFI Running on P4d platform, Setting
NCCL_TOPO_FILE environment variable to /usr/local/cuda-11.0/efa/share/aws-ofi-nccl/
xml/p4d-24x1-topo.xml
ip-172-31-70-88:18551:18551 [5] NCCL INFO NET/OFI Running on P4d platform, Setting
NCCL_TOPO_FILE environment variable to /usr/local/cuda-11.0/efa/share/aws-ofi-nccl/
xml/p4d-24x1-topo.xml
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ip-172-31-70-88:18547:18547 [1] NCCL

[0]eth©:172.31.71.137<0> [1]ethl1:172.31.

[3]eth3:172.31.77.226<0>

ip-172-31-70-88:18549:18549 [3] NCCL

[0]eth0:172.31.71.137<0> [1]ethl1:172.31.

[3]eth3:172.31.77.226<0>

ip-172-31-70-88:18547:18547 [1] NCCL

xml/p4d-24x1-topo.xml

INFO

Bootstrap : Using

70.88<0> [2]eth2:172.31.78.243<0>

INFO

Bootstrap : Using

70.88<0> [2]eth2:172.31.78.243<0>

INFO NET/OFI Running on P4d platform, Setting
NCCL_TOPO_FILE environment variable to /usr/local/cuda-11.0/efa/share/aws-ofi-nccl/

ip-172-31-70-88:18549:18549 [3] NCCL INFO NET/OFI Running on P4d platform, Setting
NCCL_TOPO_FILE environment variable to /usr/local/cuda-11.0/efa/share/aws-ofi-nccl/

xml/p4d-24x1-topo.xml
ip-172-31-70-88:18547:18547
ip-172-31-70-88:18547:18547
ncclCollNetPlugin_v3 symbol.
ip-172-31-70-88:18547:18547
ip-172-31-70-88:18549:18549
ip-172-31-70-88:18549:18549
ncclCollNetPlugin_v3 symbol.
ip-172-31-70-88:18549:18549
ip-172-31-70-88:18551:18551
ip-172-31-70-88:18551:18551
ncclCollNetPlugin_v3 symbol.
ip-172-31-70-88:18551:18551
ip-172-31-70-88:18556:18556
ip-172-31-70-88:18556:18556
ncclCollNetPlugin_v3 symbol.
ip-172-31-70-88:18556:18556
ip-172-31-70-88:18548:18548
ip-172-31-70-88:18548:18548
ncclCollNetPlugin_v3 symbol.
ip-172-31-70-88:18548:18548
ip-172-31-70-88:18550:18550
ip-172-31-70-88:18550:18550
ncclCollNetPlugin_v3 symbol.
ip-172-31-70-88:18550:18550

[1]
[1]

[1]
[3]
[3]

[3]
[5]
[5]

[5]
[7]
[7]

[7]
[2]
[2]

[2]
[4]
[4]

[4]

NCCL
NCCL

NCCL
NCCL
NCCL

NCCL
NCCL
NCCL

NCCL
NCCL
NCCL

NCCL
NCCL
NCCL

NCCL
NCCL
NCCL

NCCL

----------------------------- some output

#
#
in-place
# size count

algbw  busbw error
# (B) (elements)
(GB/s) (GB/s)

type

INFO
INFO

INFO
INFO
INFO

INFO
INFO
INFO

INFO
INFO
INFO

INFO
INFO
INFO

INFO
INFO
INFO

INFO

truncated

redop

NET/OFI Selected Provider is
NET/Plugin: Failed to find

Using network AWS Libfabric
NET/OFI Selected Provider is
NET/Plugin: Failed to find

Using network AWS Libfabric
NET/OFI Selected Provider is
NET/Plugin: Failed to find

Using network AWS Libfabric
NET/OFI Selected Provider is
NET/Plugin: Failed to find

Using network AWS Libfabric
NET/OFI Selected Provider is
NET/Plugin: Failed to find
Using network AWS Libfabric
NET/OFI Selected Provider is
NET/Plugin: Failed to find

Using network AWS Libfabric

out-of-place

efa

efa

efa

efa

efa

efa

time algbw  busbw error

(us) (GB/s) (GB/s)

time

(us)
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ip-172-31-70-88:18546:18546 [@] NCCL INFO Launch mode Parallel

8 2 float sum 158.9 0.00 0.00 2e-07 158.1

0.00 0.00 1le-07
16 4  float sum 158.3 0.00 0.00 1le-07 159.3

0.00 0.00 1le-07
32 8 float sum 157.8 0.00 0.00 1le-07 158.1

0.00 0.00 1le-07
64 16 float sum 158.7 0.00 0.00 1le-07 158.4

0.00 0.00 6e-08
128 32 float sum 160.2 0.00 0.00 6e-08 158.8

0.00 0.00 6e-08
256 64 float sum 159.8 0.00 0.00 6e-08 159.8

0.00 0.00 6e-08
512 128 float sum 161.7 0.00 0.01 6e-08 161.7

0.00 0.01 6e-08
1024 256 float sum 177.8 0.01 0.01 5e-07 177.4

0.01 0.01 5e-07
2048 512 float sum 198.1 0.01 0.02 5e-07 198.1

0.01 0.02 5e-07
4096 1024  float sum 226.2 0.02 0.03 5e-07 225.8

0.02 0.03 5e-07
8192 2048  float sum 249.3 0.03 0.06 5e-07 249.4

0.03 0.06 5e-07
16384 4096  float sum 250.4 0.07 0.12 5e-07 251.0

0.07 0.12 5e-07
32768 8192 float sum 256.7 0.13 Q.24 5e-07 257.2

0.13 0.24 5e-07
65536 16384  float sum 269.8 Q.24 Q.46 5e-07 271.2

0.24 Q.45 5e-07
131072 32768 float sum 288.3 Q.45 0.85 5e-07 286.8

Q.46 0.86 5e-07
262144 65536  float sum 296.1 0.89 1.66 5e-07 295.6

0.89 1.66 5e-07
524288 131072  float sum 376.7 1.39 2.61 5e-07 382.0

1.37 2.57 5e-07
1048576 262144  float sum 448.6 2.34 4.38 5e-07 451.1

2.32 4.36 5e-07
2097152 524288  float sum 620.2 3.38 6.34 5e-07 615.9

3.41 6.38 5e-07
4194304 1048576  float sum 768.2 5.46 10.24 5e-07 759.8

5.52 10.35 5e-07
8388608 2097152  float sum  1228.5 6.83 12.80 5e-07 1223.3

6.86 12.86 5e-07
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16777216 4194304 float sum 2002.7 8.38 15.71 5e-07 2004.5
8.37 15.69 5e-07
33554432 8388608 float sum 2988.8 11.23 21.05 5e-07 3012.0
11.14 20.89 5e-07
67108864 16777216 float sum 8072.1 8.31 15.59 5e-07 8102.4
8.28 15.53 5e-07
134217728 33554432 float sum 11431 11.74 22.01 5e-07 11474
11.70 21.93 5e-07
268435456 67108864 float sum 17603 15.25 28.59 5e-07 17641
15.22 28.53 5e-07
536870912 134217728 float sum 35110 15.29 28.67 5e-07 35102
15.29 28.68 5e-07
1073741824 268435456 float sum 70231 15.29 28.67 5e-07 70110
15.32 28.72 5e-07
# Out of bounds values : 0 OK
# Avg bus bandwidth 1 7.14456
GPU i1t
LT & HES BT GPU (L MG RIET, ABoNAEALSXME—MNERTERE—#  Hha

SEREETLEMILK,

. i

o {FAY%E GPU CloudWatch

A

o FHALIE

W

&M DLAMI EfiZ% 24N GPU BB T E,

FIEREF T

AUATTFHMNEZENTE,

- EA¥TE GPU CloudWatch-fi€#S A 2~ , A Amazon CloudWatch k& GPU £EA1ER St it

EE.

« nvidia-smi CLI — — NS B4 GPU TENMAEFRAZRNZAIE, eEeMEALTEEIRHB Amazon
Deep Learning AMI (DLAMI) L.,

« NVML C fE - —MNETF C ¥ API,
CLI FiffF B E L EEEW DLAMI . BEEHE Python M Perl 487 A5 B R AIX
Ko YREY DLAMI EFi%EH gpumon.py SERAREFFERANERXEM pynvml €. n V|d|a-ml-9¥

A EEH R GPU BB MEEINEE, Jtl:IﬁE',T:T:FJ"EE nvidia-smi
BRBITIF
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https://developer.nvidia.com/nvidia-system-management-interface
https://developer.nvidia.com/nvidia-management-library-nvml
https://pypi.org/project/nvidia-ml-py/
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« NVIDIADCGM - —/MNEHREBTE, BHRAAARTE , THRNALZENEGEELTE,

® Tip
BEE NVIDIANFAEAGEE , TREXFEHAELZEEEN DLAMI L CUDA T EM&H
EE,

 f£F Nsight IDE # nvprof %12 TensorCore FJF £,

5 A %5 # GPU CloudWatch

LR DLAMI 5 GPU &E& AR , BARR2RI , EEIFREVGIHEER B REEEARNT
Ho XN TRICENBEEEURBARBREZIMNEREETH.

EFTh A E T LAE & GPU #%r CloudWatch :

+ {#£A Amazon CloudWatch REBE Bigtr ( #%F )
« FAMEE gpumon. py BIASKEL & IEFr

£ Amazon CloudWatch KEE BIEHr ( #EF )

28 DLAMI & CloudWatch 4 —CIBEER , MABCE GPU $E#rH %1 Amazon EC2 1l 4l A
GPU th# R A X,

£/ DLAMI RELE GPU fE#rm A RN A M

« BERIK GPU fE#r

- BE# D GPU B

- BLEFrA AT A GPU $E#5
- BBEBHEYX GPU 155

BXEHFNEZLITWEE , BSR REMNZ 2% T Amazon CloudWatch

FRFM

B, BAMBEE Amazon EC2 3241 IAM PR |, LA AR 8B S RFIEFRH#EIX B CloudWatch, Bxif
WMER | S H0EBAT CloudWatch XER IAM BE&FAF,

GPU &2 ME1L 101


https://developer.nvidia.com/data-center-gpu-manager-dcgm
https://devblogs.nvidia.com/using-nsight-compute-nvprof-mixed-precision-deep-learning-models/
https://docs.amazonaws.cn/AmazonCloudWatch/latest/monitoring/Install-CloudWatch-Agent.html
https://docs.amazonaws.cn/AmazonCloudWatch/latest/monitoring/CloudWatch-Agent-NVIDIA-GPU.html
https://docs.amazonaws.cn/AmazonCloudWatch/latest/monitoring/create-iam-roles-for-cloudwatch-agent.html
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B ESRIK GPU &5

M dlami-cloudwatch-agent@minimal systemd RS REEHKIK GPU fE#r. RFZEEUT
B

« utilization_gpu

« utilization_memory

BRUENATVERIERTHREMEEE GPU EHRH systemd RS :

/opt/aws/amazon-cloudwatch-agent/etc/dlami-amazon-cloudwatch-agent-minimal. json

FEAUTESERAMED systemd RS :

sudo systemctl enable dlami-cloudwatch-agenteminimal
sudo systemctl start dlami-cloudwatch-agent@minimal

BE& 5 GPU R

£/ dlami-cloudwatch-agent@partial systemd fRFKEEZ 2 GPU 1845, WWIRFEEL T
fER -

« utilization_gpu

« utilization_memory
* memory_total

* memory_used

* memory_free

BRI UEATNEREER T2 MERE GPU 1EFRH systemd RS :
/opt/aws/amazon-cloudwatch-agent/etc/dlami-amazon-cloudwatch-agent-partial. json

FEAUTHESERAMED systemd RS :

sudo systemctl enable dlami-cloudwatch-agent@partial
sudo systemctl start dlami-cloudwatch-agent@partial
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FRARER

BLEMA A GPU E#x

£/ dlami-cloudwatch-agenteall systemd BRFKREEFTE AT A GPU Efr. WWRFEENLT

FEPR :

« utilization_gpu

* utilization_memory

* memory_total

* memory_used

« memory_free

* temperature_gpu

* power_draw

« fan_speed

* pcie_link_gen_current

* pcie_link_width_current

* encoder_stats_session_count
* encoder_stats_average_fps

* encoder_stats_average_latency
* clocks_current_graphics

* clocks_current_sm

* clocks_current_memory

* clocks_current_video

BALEULTUERIERTAETATSCEE GPU E4RH systemd RS :

/opt/aws/amazon-cloudwatch-agent/etc/dlami-amazon-cloudwatch-agent-all. json

FEANTHESERAMED systemd RS :

sudo systemctl enable dlami-cloudwatch-agenteall
sudo systemctl start dlami-cloudwatch-agenteall

BLE B E X GPU fE#x

MEMBEENERTRASENER , WATLAGIEBE X CloudWatch REEL & X4,

GPU &2 ME1L
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IR EELEEXH

BEOZEENBREXH , FEAFHEIET S CloudWatch RIEE E XAV FMALS R,

FHRGIH | RIEEREENTF /opt/aws/amazon-cloudwatch-agent/etc/amazon-
cloudwatch-agent. json.

£ A EM B E L KRE B IEHR

BT TS5 REEN B E X XHEE CloudWatch X :

sudo /opt/aws/amazon-cloudwatch-agent/bin/amazon-cloudwatch-agent-ctl \
-a fetch-config -m ec2 -s -c \
file:/opt/aws/amazon-cloudwatch-agent/etc/amazon-cloudwatch-agent.json

KRIEHE 2T Amazon CloudWatch

A% DLAMI BLB T &#H R AT Amazon CloudWatch REZ 2% T, BSHEAUTES , RIFFZIE
BOBRERSE  FARFREN T REFHMELFHIDLAMI,

Amazon Linux 2

yumf FEREWE B3k Linux 2 DLAMI B & %7 Amazon CloudWatch fREZ 24T,

sudo yum update

Ubuntu

E & AUbuntudR BXDLAMIBY B #7 Amazon CloudWatch £2 %8 T , %44 Amazon CloudWatch £
Amazon S3 T HEIEEHMLTENRIE,

wget https://s3.region.amazonaws.com/amazoncloudwatch-agent-region/ubuntu/armé64/latest/
amazon-cloudwatch-agent.deb

BXfEH Amazon S3 T8 851 %% Amazon CloudWatch REBNEZER |, FSEERSSELRERN
11T CloudWatch 1{E,

FEAT L% gpumon. py BIZAKE B SR

—1NE A gpumon.py FERA TEEMZERELRMN DLAMI £, ©EK CloudWatch # X #FEEE
N GPU BIERAER : GPU A7F. GPU BEM GPU IhE, ZHASEHFBENHELEE
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https://docs.amazonaws.cn/AmazonCloudWatch/latest/monitoring/CloudWatch-Agent-Configuration-File-Details.html
https://docs.amazonaws.cn/AmazonCloudWatch/latest/monitoring/install-CloudWatch-Agent-commandline-fleet.html
https://docs.amazonaws.cn/AmazonCloudWatch/latest/monitoring/install-CloudWatch-Agent-commandline-fleet.html

REFS AMI FRARER

CloudWatch, 7] LAET il A< i ) — LE1R B R AL iE E & 12 Fl CloudWatch HIBIERI N E R 5, 18
2, EBRFMAZE , MEEH#HITIRE CloudWatch = BEHEWIEFR.

I {E iR E iz 1T GPU Y432 CloudWatch

1. SIZ IAM A7 , SMERIE AP UEIER EAR SR K CloudWatch, MIRGIZHAS |, 1B
ETEE, RASHET - SHEEXLEEIE

EEZEN IAM KB E “cloudwatch:PutMetricData”s ERMN KB IN TR :

{
"Version": "2012-10-17",
"Statement": [
{
"Action": [
"cloudwatch:PutMetricData"
1,
"Effect": "Allow",
"Resource": "*"
}
]
}
® Tip

B0 IAM AP MR RINEKEBHEZ{EE CloudWatch |, 52 CloudWatch 344,

2. & DLAMI £ |, 3217 Amazon BEB HIEE IAM B P&,

$ aws configure

3. BUREFEELXN gpumon SEA T E#H T &k , RAEBEETZIE, BUNEUTRBRPE
MHALEFKE gpumon SR T EF README, A% gpumon.py HANEZER |, BS R A&
#) Amazon S3 V&,

Folder: ~/tools/GPUCloudWatchMonitor
Files: ~/tools/GPUCloudWatchMonitor/gpumon.py
~/tools/GPUCloudWatchMonitor/README

TR
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https://docs.amazonaws.cn/AmazonCloudWatch/latest/monitoring/create-iam-roles-for-cloudwatch-agent.html
https://docs.amazonaws.cn/cli/latest/userguide/cli-chap-configure.html#cli-quick-configuration
https://s3.amazonaws.com/aws-bigdata-blog/artifacts/GPUMonitoring/gpumon.py
https://s3.amazonaws.com/aws-bigdata-blog/artifacts/GPUMonitoring/gpumon.py

RE2T AMI F&ARIEE
o WMRBHZH|FIE us-east-1 F , IEFE gpumon.py FER X1,
- EXEMSE , HlA0 CloudWatchnamespaceZ k& A Histore_resos

4. BB, ZHARNZE Python 3. BUEERREIEELRK Python 3 FREZEIE DLAMI —fi% Python 3
IR,

$ source activate python3

5. TEREAHIETT gpumon EATE,

(python3)$ python gpumon.py &

6. ITFFXIBEESHI{E https://console.aws.amazon.com/cloudwatch/ , AREERIEIR. BFE— /DB
ZZ[8) “DeeplLearningTrain”s,

® Tip
& LS gpumon.py SRERZG B Z=E, BB HZ store_reso RIEHIRE
&) Fa o

AR 2 —NR4AI CloudWatch B , 3f& 7 gpumon.py 1E %32 p2.8xlarge £ LB ISRl BB IR

GPU usage, Memory usage ih 3h 12h 1d 3d 1w custom
Warious units

90.0
80.0
70.0
60.0
50.0
40.0
30,0
20,0
10.0
0

22:25 22:30 22:35 22:40 22:45 22:50 22:55 23:00 23:05 23:10

EAIREXY AR GPU ML Tt EBBNE
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https://console.amazonaws.cn/cloudwatch/

REET AMI 5 RIS
- M

« fER¥#E GPU CloudWatch
- e

- MAE

- Yk

L1t

ERXSFNAEN GPU , LA CBEEEH RABRREZIMNE, ML TERR , HEMEHE
BHEARKMEX GPU NERTREFT—HETRK D, HBMCTLENBIE M , BT UNER
CPU 3 GPU BAMH, BAUBEERAREL (ZERXEN ) . FESXNHELS BRARIBES
ZEMERE, BOUUERSBERTERZBE (float16 Hintd ) YI&%K , NIATUEZREEFR

=
==N

UTERERNATERIANRRAEEERA, ZNERTIRATELENBENERCHMLE,

|

Naive *+Multi e +Batch +Sync
o LN ) i + +
Implementation processing Hybridization size calls | FFioatte

Data Loading
148 samples/sec 2.14x 2.25x 2.38x 2.44x 4.93x

R GPU tEgeft{t. EZRNKIR : MXNet Gluon BV EEF 5

UTHEENMERERSZR DLAMI H#EBERA GPU MEERYIEDN,
ES ]

- FALE

< Y&k

GPU &2 ME1L 107


https://github.com/ThomasDelteil/PerformanceTricksMXNetGluon
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st

BEERET BNBRETMLEEE TR —MIE CPU WRE , MAXAURENBEAEERRIMR
H, EREAHATEHGULENRNEZER , B DALl ( #iEY #EF ) BESERNANERTIRE TR T SUEN
PERE,

« NVIDIA $t3E4 18 & (DALI) : DALl S5iET B EFHE GPU, ZIATZEE DLAMI £, {BETLL
BN ZETHELEN DLAMI S E 1 Amazon Elastic Compute Cloud &4 b in&k i ELR AR
WHEE. BXFEHAEFEER , FS5H NVIDIA Mt LK DALI T E TH. BXR~EIAGMTHRRE RG]
B2 [H SageMaker T4k 32 1|4k g =B,

« nvJPEG : —/\H[E C HREAGN GPU MNEHE JPEG FEEEF, CXEFHEBENRGRMLELUR
REZEIHENNEEEREE, nvJPEG EFWE DALl , HEET LM NVIDIA MIEH nvipeg 7T
HTHARMERE,

EAIREXY AR GPU B MLLAY L T HE A EBBNE

o U5

« fEAY%IE GPU CloudWatch
- fE1t

o FRALIE

« Ik

gk

MAREREINL , BAMEREENAFEERZEEANNG , RERLANFEHAE (SENEBER
BEEMEMEL ) , ARLFEDITEMEEN. CEFEIRTENEERNBELE , XESTRS
HRNGFEHR-NEERER, EFAREREISL  SREEZRBHFEEHRMNMALS . UATENENM
HX X FE S BEMERRKITIRIENIER,

« NVIDIA JRE =] SDK ——NVIDIA Rt L3R T MXnet BBSRBESSIM AR , A%, PyTorch
TensorFlow

® Tip
BESVHNCEENERLENY  AEERBERBE R P16”, THRERFWMHEALE X, TH
A REXN B ERBN — RS BEIRR :

GPU Y2 RE1L 108


https://docs.nvidia.com/deeplearning/sdk/dali-install-guide/index.html
https://github.com/aws-samples/sagemaker-cv-preprocessing-training-performance
https://developer.nvidia.com/nvjpeg
https://developer.nvidia.com/nvjpeg
https://docs.nvidia.com/deeplearning/sdk/mixed-precision-training/

REZT AMI FEARISH
- BERBEIZ TensorFlow ( #1471 ) -7 NVIDIA BEM UL £,
« &M float16 5 MXNet #HITEERE YL - MXNet M¥E LN E R REBREEXE,

« NVIDIA Apex : —RATEMHITESRBENEHN I E PyTorch —NVIDIA Rk E#— &
BEXE,

EATREXY AR GPU B MLLAY L T EBBNE

. U5

« A GPU CloudWatch
« {1t

. FRALIE

« I

A8 DLAMI B9 Amazon HEIES S

Amazon Inferentia @ —RXEBAHRITHWEEXIHZZI DK Amazon , TRATESHENHETN, =
FRZSH , BRELD#HEMITEREE , AEEA Ne Amazon uron B#F XEH (SDK) B A
Inferentia ‘B . N T AEFREEKE Inferentia 453 , Neuron 2R ETE Amazon Deep Learning AMI
(DLAMI) &1,

BUR EBRF [a) 8 R R A FF 455 Inferentia & DLAMI &R

P
=

shH B #2ZL TH DLAMI 324 Amazon
D

« 5 DLAMI 582t —# A Amazon

BaiHAREZL 7TH DLAMI 3E4] Amazon

& H DLAMI B2/ & F Amazon 5 Inferentia —# A , 3K Neuron APl &, Amazon EFzh
DLAMI 324 |, S E Bz MELE DLAMI, 3k18 DLAMI 5 , i A AN S BRIEIF Amazon REHEE
B Amazon F1 Neuron &R F5EENIRES

ok
e

Amazon #ig 109


https://devblogs.nvidia.com/mixed-precision-resnet-50-tensor-cores/
https://mxnet.apache.org/api/faq/float16
https://devblogs.nvidia.com/apex-pytorch-easy-mixed-precision-training/
https://docs.amazonaws.cn/dlami/latest/devguide/launch-config.html

RE2T AMI F&ARIEE
« 2% Amazon HEE %

- EEREREAE

« £/ Neuron Monitor ( Neuron ¥ #1285 )

o H& Neuron ¥4

IS UF SR K9 2451
EFERAENXHza , RIFZXFIREEEHF Neuron HITIEBMIREMEE,
iR3l Amazon HEIZ &

EWESH LR Inferentia REHE |, FHEAUTHD :

neuron-1s

WMRIEHEFSHINT Inferentia 8% , MEMEFO TR :

Fem - Fem - Fem - [ L +
| NEURON | NEURON | NEURON | CONNECTED | PCI |
| DEVICE | CORES | MEMORY | DEVICES | BDF |
Fmm - Fmm - Fmm - Fmm e - F o e - +
| 0 | 4 | 8GB | 1 | 0000:00:1c.0 |
| 1 | 4 | 8GB | 2, 0 | 0000:00:1d.0 |
| 2 | & | 8GB | 3, 1 | 0000:00:1e.0 |
| 3 | 4 | 8GB | 2 | 0000:00:1F.0 |
Fem - Fem - Fem - [ L +

RENHBEEE Inf1.6xlarge =61 , BF/UT &5

« WATRE  DELAHIEE ID. NeuronDeviceEfFZ M T ELE N EA TR NeuronDevicesiz
iTedEY , *fEMALE ID,

« NEURON CORE : NeuronCores 77 T NEURON CORES H# NeuronDevice (£,

- WEATHE : P DRAM BFE. NeuronDevice

- HEEMIEE . Hftt NeuronDevices E1ZZ] NeuronDevice,

- PCIBDF : B PCl K418 % I8¢ (BDF) ID. NeuronDevice
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EERREMHE

AT EEEX NeuronCore VCPU FIF X, AEFEFERAE, SMEEEM Neuron NAEFH
BERAEER. neuron-topfneuron-topHTSHENNERAMEEANINSBZEINAEFNHE

NeuronCores,

neuron-top

MR AR FEAMET NeuronCores , IHRNELCUTFTE :

BXATHZENMEICET Neuron WHEERNARFNRRNESEER , H5H Neuron TE,
{# A Neuron Monitor ( Neuron #1125 )

Neuron Monitor W& % L1z 1THY Neuron BITRRI RGN ERSHR , FHIFUWEREIELL JSON B R 1%
a2 stdout, XLEISFRIRIEVRARITAL | BB IRHEE X H#1TEE. B Neuron Monitor
NEZELR , FZ 5 Neuron Monitor 8,
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https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-tools/index.html
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-tools/neuron-monitor-user-guide.html

REFS AMI FRARER

H 4% Neuron Fi#

BXRUMIE DLAMI R EF Neuron SDK BH4EMEE. |, SR Amazon (HATIRERE) -

7

 DLAMI 582 t—# A Amazon

5 DLAMI E8£Z jt —# £ A Amazon

Ne Amazon uron SDK W B THEREREFFRFHBLEFZAINGINVEZIEE, 25, §
32 K44 Inf1 2B LU 9T. Amazon Deep Learning AMI (DLAMI) 1% 7 £ A Inferentia B9 Inf1
Kl mENIZ THEFEN —1,

LA #8415 B3 24 DLAMI & Inferentia &4 M.

AEN

+ {4 TensorFlow-Neuron 1 Neuron 4%1¥8§ Amazon
£/ Amazon 2 jLBRS TensorFlow

£ A MXnet-Neuron 1 Neuron 4#i%¥88 Amazon

5l MXNet-Neuron & FI 438

f# F PyTorch-Neuron 1 Neuron 4%1%2% Amazon

f£ A TensorFlow-Neuron  Neuron 471%¥25 Amazon

RIS E R AAfE A Ne Amazon uron 4R1¥ 8534 1F Keras ResNet -50 BEHHHLUER XS H I CRE
MR, SavedModel iXFE X2 E AR TensorFlow R A FiE R, BiE 7 LSS 04l B R 5%
A, £ Inf1 26| EiZTHEERE,

Bx Neuron SDK WEZEE |, S8 Amazon Neuron SDK 314,

AE

. EREH

« BUE Conda 33
+ Resnet50 HiF

+ ResNet50 #1t
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https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-intro/neuron-install-guide.html
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-frameworks/tensorflow-neuron/index.html

REFS AMI FRARER

TR

ERAAXHREZ , BNETR BT EHZLTH DLAMI 3K46] Amazon FHIRES R, &R ZRE
RE ) FIR LR Al £ A DLAMI,

BE Conda IFE

FERLLT 5 80E TensorFlow-Neuron conda #1318 :

source activate aws_neuron_tensorflow_p36

EIRH YA Conda ¥ |, HEITUTHS :

source deactivate

Resnet50 4Ri¥

B —/NEH tensorflow_compile_resnet50.py B Python BIA&R EFEELUTRE, it
Python fil Zx451% Keras ResNet 50 EE H HHSH A ERFHEE,

import os

import time

import shutil

import tensorflow as tf

import tensorflow.neuron as tfn

import tensorflow.compat.vl.keras as keras

from tensorflow.keras.applications.resnet50 import ResNet50

from tensorflow.keras.applications.resnet50 import preprocess_input

# Create a workspace
WORKSPACE = './ws_resnet50'
os.makedirs(WORKSPACE, exist_ok=True)

# Prepare export directory (old one removed)

model_dir = os.path.join(WORKSPACE, 'resnet50')
compiled_model_dir = os.path.join(WORKSPACE, 'resnet50_neuron')
shutil.rmtree(model_dir, ignore_errors=True)
shutil.rmtree(compiled_model_dir, ignore_errors=True)
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# Instantiate Keras ResNet50 model
keras.backend.set_learning_phase(0)
model = ResNet50(weights="'imagenet')

# Export SavedModel
tf.saved_model.simple_save(
session

keras.backend.get_session(),
model _dir,

{'input': model.inputs[@]},
{'output': model.outputs[0]})

export_dir
inputs
outputs

# Compile using Neuron
tfn.saved_model.compile(model_dir, compiled_model_dir)

# Prepare SavedModel for uploading to Infl instance
shutil.make_archive(compiled_model_dir, 'zip', WORKSPACE, 'resnet50_neuron')

FEANTRTHRFZER

python tensorflow_compile_resnet50.py

WESENER/LDHETE. TRE , ENAHNEUATRERRL

INFO:tensorflow:fusing subgraph neuron_op_d6f098c01c780733 with neuron-cc
INFO:tensorflow:Number of operations in TensorFlow session: 4638
INFO:tensorflow:Number of operations after tf.neuron optimizations: 556
INFO:tensorflow:Number of operations placed on Neuron runtime: 554
INFO:tensorflow:Successfully converted ./ws_resnet50/resnet50 to ./ws_resnet50/
resnet50_neuron

WiEE , RENEREHITES , MEBTE ws_resnet50/resnet50_neuron.zip #, FH T
SWERBESR , A THATHENROIEG :

unzip ws_resnet50/resnet50_neuron.zip -d .
curl -0 https://raw.githubusercontent.com/awslabs/mxnet-model-server/master/docs/
images/kitten_small.jpg
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ResNet50 #if

BIZE— /B tensorflow_infer_resnet50.py fY Python fiZx , HHEIEUTAHAE. LLHIAME

RERRmFNHEEER N THHNRESETHELE.

import os

import numpy as np

import tensorflow as tf

from tensorflow.keras.preprocessing import image
from tensorflow.keras.applications import resnet50

# Create input from image

img_sgl = image.load_img('kitten_small.jpg', target_size=(224, 224))
img_arr = image.img_to_array(img_sgl)

img_arr2 = np.expand_dims(img_arr, axis=0)

img_arr3 = resnet50.preprocess_input(img_arr2)

# Load model

COMPILED_MODEL_DIR = './ws_resnet50/resnet50_neuron/'
predictor_inferentia = tf.contrib.predictor.from_saved_model(COMPILED_MODEL_DIR)
# Run inference

model_feed_dict={'input': img_arr3}

infa_rslts = predictor_inferentia(model_feed_dict);

# Display results
print(resnet50.decode_predictions(infa_rslts["output"], top=5)[0])

ERAAT SN ERZTHETRE !

python tensorflow_infer_resnet50.py

ZHBRENEUTRREL

[('n@2123045', 'tabby', ©.6918919), ('n02127052', 'lynx', 0.12770271), ('n02123159°',

'tiger_cat', 0.08277027), ('n02124075', 'Egyptian_cat', 0.06418919), ('n@2128757',
'snow_leopard', ©0.009290541)]

TSR

£ Amazon #£2 JTIRS TensorFlow
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£ Amazon #2 tARS TensorFlow

HERRTESHRENER LA Amazon F Serving Z B , f{a¥33& B 7 3 78
Neuron 4 F% & TensorFlow . TensorFlow Serving —fRE R % , AFESENE L
¥ REEHMIE, Neuron S TensorFlow erving £ 5E & TensorFlow RS HEREIRY APl
M—WX5IZ , BHH Amazon Inferentia /IFRENER  FEAOIRBANTR=
B HEISZ#H, tensorflow_model _server neuron=3##IX#{F /usr/local/bin/
tensorflow_model_server_neuron # , B Z%EFE DLAMI F,

X Neuron SDK WEZEE |, 2 Amazon Neuron SDK 314,

AEN

- EREH

BUE Conda 3ME
FEENSHRTFHER
WERTFHER

ERFE LB RS SRV HEIER

TR

FERAHECH , BRETK BHE®AL T DLAMI SE246] Amazon FIEEB SR, BN IZAE
REZET FR LA K n{a{E A DLAMI,

BUE Conda I8

FEALUTH985E TensorFlow-Neuron conda ¥4 -

source activate aws_neuron_tensorflow_p36

MREEEH YA Conda g | FIE1T :

source deactivate

WIENS HREFIEE

B8l —1 % tensorflow-model-server-compile.py AH Python B4  HbhEBELUTHE. %
BIAE —NEEHFER Neuron N E#THRIF. RE , EREENEESEHAIREHER,
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import tensorflow as tf
import tensorflow.neuron
import os

tf.keras.backend.set_learning_phase(0)

model = tf.keras.applications.ResNet50(weights='imagenet')
sess = tf.keras.backend.get_session()

inputs = {'input': model.inputs[@]}

outputs = {'output': model.outputs[0]}

# save the model using tf.saved_model.simple_save

modeldir = "./resnet50/1"

tf.saved_model.simple_save(sess, modeldir, inputs, outputs)
# compile the model for Inferentia

neuron_modeldir = os.path.join(os.path.expanduser('~"'), 'resnet50Q_infl',6 '1')
tf.neuron.saved_model.compile(modeldir, neuron_modeldir, batch_size=1)

ERAUTHTRFZER

python tensorflow-model-server-compile.py

ZHRBRENEUTRAREL

INFO:tensorflow:fusing subgraph neuron_op_d6f@98c01c780733 with neuron-cc
INFO:tensorflow:Number of operations in TensorFlow session: 4638
INFO:tensorflow:Number of operations after tf.neuron optimizations: 556
INFO:tensorflow:Number of operations placed on Neuron runtime: 554
INFO:tensorflow:Successfully converted ./resnet50/1 to /home/ubuntu/resnet50_infl/1

AERFHRE

VMERRRETRE , BAUERAU TGS , BT tensorflow_model_server_neuron =i #3440 R
FHER .

tensorflow_model_server_neuron --model_name=resnet50_infl \
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--model_base_path=$HOME/resnet50_infl/ --port=8500 &

BHRENSUTARRL, RIENEEERSRLFHE Inferentia IREHN DRAM F | BUERIFHAT
HEIRE,

2019-11-22 ©01:20:32.075856: I external/org_tensorflow/tensorflow/cc/saved_model/
loader.cc:311] SavedModel load for tags { serve }; Status: success. Took 40764
microseconds.

2019-11-22 01:20:32.075888: I tensorflow_serving/servables/tensorflow/
saved_model_warmup.cc:105] No warmup data file found at /home/ubuntu/resnet50_infl/1/
assets.extra/tf_serving_warmup_requests

2019-11-22 ©01:20:32.075950: I tensorflow_serving/core/loader_harness.cc:87]
Successfully loaded servable version {name: resnet50_infl version: 1}

2019-11-22 ©01:20:32.077859: I tensorflow_serving/model_servers/

server.cc:353] Running gRPC ModelServer at 0.0.0.0:8500 ...

ERREGEBE RS F[AVHEER

Bl —NE R tensorflow-model-server-infer.py B Python B , EHREEUTHSE. ZH
AEE GRPC ( XR—MRFER ) ETHELRE,

import numpy as np
import grpc
import tensorflow as tf
from tensorflow.keras.preprocessing import image
from tensorflow.keras.applications.resnet50 import preprocess_input
from tensorflow_serving.apis import predict_pb2
from tensorflow_serving.apis import prediction_service_pb2_grpc
from tensorflow.keras.applications.resnet50 import decode_predictions
if __name__ == '_main__"':
channel = grpc.insecure_channel('localhost:8500"')
stub = prediction_service_pb2_grpc.PredictionServiceStub(channel)
img_file = tf.keras.utils.get_file(
"./kitten_small.jpg",
"https://raw.githubusercontent.com/awslabs/mxnet-model-server/master/docs/
images/kitten_small.jpg")
img = image.load_img(img_file, target_size=(224, 224))
img_array = preprocess_input(image.img_to_array(img)[None, ...])
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request = predict_pb2.PredictRequest()

request.model_spec.name = 'resnet50_infl'

request.inputs['input'].CopyFrom(
tf.contrib.util.make_tensor_proto(img_array, shape=img_array.shape))

result = stub.Predict(request)

prediction = tf.make_ndarray(result.outputs['output'])

print(decode_predictions(prediction))

BEMFEA GRPC UEUTHw , EEE LZTHENRE -

python tensorflow-model-server-infer.py

ZHRMENESUTRAREL

[[('n@2123045', 'tabby', ©0.6918919), ('n@2127052', 'lynx', 0.12770271), ('n02123159',
'tiger_cat', 0.08277027), ('n02124075', 'Egyptian_cat', 0.06418919), ('n@2128757',
'snow_leopard', ©0.009290541)]]

&£ -l MXnet-Neuron 1 Neuron £&1¥28 Amazon

MXnet-Neuron 4m1¥ AP| 12t 7 —fmBER R 5% |, BALUE Inferentia IR & LE1TIZER,
Amazon

L RBIR | EER APl 451F ResNet -50 EE FEH ERIZTHIE,

X Neuron SDK WEZEE |, 2 Amazon Neuron SDK 3214,

AE

. FREZH

« BUE Conda #3
 Resnet50 4miF

« ResNet50 #it

TR

FRAHEZH , BRETK BaHEH2ZL7TH DLAMI 24 Amazon PHEB LB, BERZHAE
REZ S AR LA R a6 F§ DLAMI,
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BE Conda IF3E

55 A LA T #5511 380F MXNet-Neuron Conda 48 :

source activate aws_neuron_mxnet_p36

ERH Y H Conda & | =T :

source deactivate

Resnet50 4Ri¥

Bl —1EH mxnet_compile_resnet50.py i Python BiZ& K HEFEEUTHR. WEIAGER
mxNet-Neuron #&1¥ Python AP| 3k471¥ ResNet -50 &,

import mxnet as mx
import numpy as np

print("downloading...")

path="http://data.mxnet.io/models/imagenet/"
mx.test_utils.download(path+'resnet/50-layers/resnet-50-0000.params')
mx.test_utils.download(path+'resnet/50-layers/resnet-50-symbol.json’')
print("download finished.")

sym, args, aux = mx.model.load_checkpoint('resnet-50', 0)

print("compile for inferentia using neuron... this will take a few minutes...")
inputs = { "data" : mx.nd.ones([1,3,224,224], name='data', dtype='float32') }

sym, args, aux = mx.contrib.neuron.compile(sym, args, aux, inputs)

print("save compiled model...")
mx .model.save_checkpoint("compiled_resnet50", @, sym, args, aux)

ERANUTHTRFZER

python mxnet_compile_resnet50.py
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REFTBR/LDH. SREETRE , ATXHEFHIVEL LR B FF

resnet-50-0000.params
resnet-50-symbol.json
compiled_resnet50-0000.params
compiled_resnet50-symbol.json

ResNet50 #if

B8I2 —1NE N mxnet_infexr_resnet50.py # Python B | HBSELUTAR, HAATH—
NROIBG , REERZBREN ERENERZTHEIRE,

import mxnet as mx
import numpy as np

path='http://data.mxnet.io/models/imagenet/"
mx.test_utils.download(path+'synset.txt')

fname = mx.test_utils.download('https://raw.githubusercontent.com/awslabs/mxnet-model-
server/master/docs/images/kitten_small.jpg')
img = mx.image.imread(fname)

# convert into format (batch, RGB, width, height)
img = mx.image.imresize(img, 224, 224)

# resize

img = img.transpose((2, 0, 1))

# Channel first

img = img.expand_dims(axis=0)

# batchify

img = img.astype(dtype='float32')

sym, args, aux = mx.model.load_checkpoint('compiled_resnet50', 0)
softmax = mx.nd.random_normal(shape=(1,))

args['softmax_label'] = softmax

args['data'] = img

# Inferentia context

ctx = mx.neuron()

exe = sym.bind(ctx=ctx, args=args, aux_states=aux, grad_reqg='null')
with open('synset.txt', 'r') as f:
labels = [1l.rstrip() for 1 in f]
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exe.forward(data=img)
prob = exe.outputs[@].asnumpy()
# print the top-5
prob = np.squeeze(prob)
a = np.argsort(prob)[::-1]
for i in a[@:5]:
print('probability=%f, class=%s' %(prob[i], labels[i]))

ERAATHEX ERFEMZTHETR !

python mxnet_infer_resnet50.py

ZHRENEUTRREL

probability=0.642454, class=n02123045 tabby, tabby cat
probability=0.189407, class=n02123159 tiger cat
probability=0.100798, class=n02124075 Egyptian cat
probability=0.030649, class=n02127052 lynx, catamount
probability=0.016278, class=n02129604 tiger, Panthera tigris

7

5§ MXNet-Neuron 1& Bl 438

£ MXNet-Neuron & B4k 38

EAHREF |, BFFI MAERATRIUIGH MXNet BE | BYZEHRSEES (MMS) ITERBE &S
%, MMS B —fREM easy-to-use TE , ATREEATANBZIREXZIERIEHREE
SR, AHEIIEEA Ne Amazon uron H4RIZLSBAEH MXNet ETEE,

B X Neuron SDK WEZEER |, 52 H Amazon Neuron SDK X #%,

AEN

- RREH

- BUE Conda 35
o FEURHIKES

o HmIFEE

« BITHEEE
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RE¥T AMI AR IEE
FRZMH
ERAXHREZA , BNETR BT EHZLTH DLAMI 3K46] Amazon FHIRES R, BiERZHAE

REZ ) AR LA R tn{a 5 F DLAMI,
BE Conda IRE

£ LA T @55 A30E MXNet-Neuron Conda #4% :
source activate aws_neuron_mxnet_p36

R H %81 Conda 3% | HE1T :
source deactivate

TERHIRE

EEIARY , FEANT GRS RN

git clone https://github.com/awslabs/multi-model-server
cd multi-model-server/examples/mxnet_vision

iR

B —NE N multi-model-server-compile.py B9 Python fiZx , HPEEUTARE. LHIAN

ResNet 50 # 1 4%1%F 7 Inferentia X% B #x.

import mxnet as mx
from mxnet.contrib import neuron
import numpy as np

path='http://data.mxnet.io/models/imagenet/"

mx.test_utils.download(path+'resnet/50-layers/resnet-50-0000.params')
mx.test_utils.download(path+'resnet/50-layers/resnet-50-symbol.json')

mx.test_utils.download(path+'synset.txt')

nn_name = "resnet-50"

#Load a model
sym, args, auxs = mx.model.load_checkpoint(nn_name, @)

Amazon #it

123



REFS AMI FRARER

#Define compilation parameters# - input shape and dtype
inputs = {'data' : mx.nd.zeros([1,3,224,224], dtype='float32') }

# compile graph to inferentia target
csym, cargs, cauxs = neuron.compile(sym, args, auxs, inputs)

# save compiled model
mx .model.save_checkpoint(nn_name + "_compiled", @, csym, cargs, cauxs)

EEFER  EEANATSHS
python multi-model-server-compile.py

LR ENEUTRAREL :

[21:18:40] src/nnvm/legacy_json_util.cc:209: Loading symbol saved by previous version
v0.8.0. Attempting to upgrade...

[21:18:40] src/nnvm/legacy_json_util.cc:217: Symbol successfully upgraded!

[21:19:00] src/operator/subgraph/build_subgraph.cc:698: start to execute partition
graph.

[21:19:00] src/nnvm/legacy_json_util.cc:209: Loading symbol saved by previous version
v0.8.0. Attempting to upgrade...

[21:19:00] src/nnvm/legacy_json_util.cc:217: Symbol successfully upgraded!

BIE—/NE N signature.json WX, HPEEUTAR , LEEEMABHMPR

"inputs": [
{
"data_name": "data",
"data_shape": [

FEAUTHS TFH synset. txt X, WXHZ ImageNet FUZEH B FRHIK,
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curl -0 https://s3.amazonaws.com/model-server/model_archive_1.0/examples/
squeezenet_vl.1/synset.txt

ETF model_server_template XHXRHWENR , SIEZBENERSE., FRAUTHS , FEREH
FR LT TEB F b

cp -r ../model_service_template/* .

/% mxnet_model_service.py B3R , F mx.cpu() ETXE#HAN mx.neuron() £ 3, 0T
FiR. BEFEIRETHLEN model_input #IEEIAE , B MXNet-Neuron Rz NDarray #
Gluon API,

self.mxnet_ctx = mx.neuron() if gpu_id is None else mx.gpu(gpu_id)

#model_input = [item.as_in_context(self.mxnet_ctx) for item in model_input]
FERAUTHS , BYBERAMEFNERBTITS

cd ~/multi-model-server/examples
model-archiver --force --model-name resnet-50_compiled --model-path mxnet_vision --
handler mxnet_vision_service:handle

BITHE

FRAUTH S B ZEBRSEHNE A RESTuUl APl ER, 1% neuron-rtd EEEFEHARIAEE

E1To

cd ~/multi-model-server/

multi-model-server --start --model-store examples > /dev/null # Pipe to log file if you
want to keep a log of MMS

curl -v -X POST "http://localhost:8081/models?
initial_workers=1&max_workers=4&synchronous=true&url=resnet-50_compiled.mar"

sleep 10 # allow sufficient time to load model

BYUATHS , EARGEGZSITHE

curl -0 https://raw.githubusercontent.com/awslabs/multi-model-server/master/docs/
images/kitten_small. jpg
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curl -X POST http://127.0.0.1:8080/predictions/resnet-50_compiled -T kitten_small. jpg

LM ENEULTRAREL

"probability": 0.6388034820556641,
"class": "n02123045 tabby, tabby cat"

"probability": ©0.16900072991847992,
"class": "n02123159 tiger cat"

"probability": ©.12221276015043259,
"class": "n02124075 Egyptian cat"

"probability": 0.028706775978207588,
"class": "n@2127052 lynx, catamount"

"probability": ©.01915954425930977,
"class": "n02129604 tiger, Panthera tigris"

ERTNREER , BB RESTUl APl X HifiBRE S , HERAUTHSELERRSES !
curl -X DELETE http://127.0.0.1:8081/models/resnet-50_compiled

multi-model-server --stop

BNEEIATEE

"status": "Model \"resnet-50_compiled\" unregistered"
}
Model server stopped.
Found 1 models and 1 NCGs.
Unloading 10001 (MODEL_STATUS_STARTED) :: success
Destroying NCG 1 :: success
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£ PyTorch-Neuron #1 Neuron 4w1¥8% Amazon

PyTorch-Neuron %1% API 2 7T — R FEREN L |, BRI LAE Amazon Inferentia 1R & £IZ1T1Z
A,

£ WG B B LM ERZFRN Inferentia BFr , FEZBTE Inf1 26| £, LA TIEYIFE torchvision
ResNet 50 BE HHFHS H N ERFHER, TorchScript WEEFERNA TIETHE,

ABEERN , ZBEEHA Inf1 ZHIFHITHRIFNHEE, FESFRRESD , B UERESEFIEE R
FER | Fla o5 KHIRY, AF, BUAFERFNVERBEER Inf1 HERSSEP, BXESZEFER,
# 2 Ne Amazon uron PyTorch SDK X #%,

AE

- RREH

- BU&E Conda 35
* Resnet50 HiF

« ResNet50 #it

FRFM

FERAEAHEZH , BRETRK BHE®EZL T DLAMI S246] Amazon FHIRE SR, BIEMNIZEE
REZ S AR LA R fn{a £ DLAMI,

BE Conda IFE

# AL T 65 8F PyTorch-Neuron conda 35

source activate aws_neuron_pytorch_p36

EIEH Y48 Conda /3% |, HIE1T :

source deactivate

Resnet50 4HiF

Bl —1 &7 pytorch_trace_resnet50.py i Python BiZ&  EFEEUTRHRR. WEIAGER
PyTorch-Neuron 4% Python API 3X4%1¥ ResNet -50 & #,
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® Note

471 torchvision R AT | ,‘&‘\%Eiif, : torchvision & torch ¥4 28 AR 2 [8) F7E K Hi o<
Ro XEABRRAN AT LUBS pip #H1TEE, Torchvision==0.6.1 5 torch==1.5.1 hRA [T
B , ™ torchvision==0.8.2 & torch==1.7.1 IR A&,

import torch

import numpy as np

import os

import torch_neuron

from torchvision import models

image = torch.zeros([1l, 3, 224, 224], dtype=torch.float32)

## Load a pretrained ResNet50 model
model = models.resnet5@0(pretrained=True)

## Tell the model we are using it for evaluation (not training)
model.eval()

model_neuron = torch.neuron.trace(model, example_inputs=[image])

## Export to saved model
model_neuron.save("resnet50_neuron.pt")

EATYRIERIAS

python pytorch_trace_resnet50.py

REEE o8, RETRE , BHEEBNEINE resnet50_neuron. pt WERREEAR B F
H,

ResNet50 #if

B8 —1EH pytorch_infer_resnet50.py # Python fiZ& | EFEEUTHRE. LEASTE
—ANROIRG  REFEAZBEX EmENERZTHETRE,

import os
import time
import torch
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import torch_neuron
import json
import numpy as np

from urllib import request
from torchvision import models, transforms, datasets

## Create an image directory containing a small kitten
os.makedirs("./torch_neuron_test/images", exist_ok=True)
request.urlretrieve("https://raw.githubusercontent.com/awslabs/mxnet-model-server/
master/docs/images/kitten_small.jpg",
"./torch_neuron_test/images/kitten_small.jpg")

## Fetch labels to output the top classifications
request.urlretrieve("https://s3.amazonaws.com/deep-learning-models/image-models/
imagenet_class_index.json","imagenet_class_index.json")

idx2label = []

with open("imagenet_class_index.json", "r") as read_file:
class_idx = json.load(read_file)
idx2label = [class_idx[str(k)]J[1] for k in range(len(class_idx))]

## Import a sample image and normalize it into a tensor
normalize = transforms.Normalize(

mean=[0.485, ©0.456, 0.406],

std=[0.229, 0.224, 0.225])

eval_dataset = datasets.ImageFoldex(
os.path.dirname("./torch_neuron_test/"),
transforms.Compose([
transforms.Resize([224, 224]),
transforms.ToTensor(),

normalize,
D
)
image, _ = eval_dataset[0]
image = torch.tensor(image.numpy()[np.newaxis, ...])

## Load model
model_neuron = torch.jit.load( 'resnet5@_neuron.pt' )
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## Predict
results = model_neuron( image )

# Get the top 5 results
top5_idx = results[@].sort()[1][-5:]

# Lookup and print the top 5 labels
top5_labels = [idx2label[idx] for idx in top5_idx]

print("Top 5 labels:\n {}".format(top5_labels) )

ERANATHEXN ERFERETHEDR !

python pytorch_infer_resnet50.py

ZHBREN U TRAREL

Top 5 labels:
['tiger', 'lynx', 'tiger_cat', 'Egyptian_cat',6 'tabby']

Graviton DLAMI

Amazon Graviton GPU DLAMI EENREF I TEARRMSHEMRANE, E4ME | g5G
SHIRBERAET ARM 89 G Amazon raviton2 4228 | ZAEEER ML FFHREER , Amazon
HENBLESHPETIEABRN A RB#HIT THRIL. Amazon Graviton GPU dLAMis Tl EE T
Docker, NVIDIA Docker. NVIDIA Driver, CUDA. cudnn, NCCL # Tensorrt , AR RITHINEF
EZR | Hla0F, TensorFlow PyTorch

E8) G5g KHIKAE | BT LARIA Graviton2 WMEFIMEREML B REFEFE T GPU IERMREF I &K
B, BEET x86 WHHE GPU MEMSSHIMELL | A KIEREE.

1%3% Graviton DLAMI
{55 F #8432 19 Graviton DLAMI 3Rig3h G5g =4l

HXE3) DLAMI B9 step-by-step B8 , iS5 3 FEE DLAMI,

B X FF Graviton DLAMI 951K , 5 H DLAMI X4,
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FRARER

FFiafE A
AT EE @GR RNMAFBER Graviton DLAMI,

AEN

- £/ Graviton GPU DLAMI

+ {8 Graviton GPU DLAMI TensorFlow
+ ffH Graviton GPU DLAMI PyTorch

£ Graviton GPU DLAMI

Amazon Deep Learning AMI EE AR FSET Arm LB 2889 Graviton GPU Bt & H. Graviton
GPU DLAMI M7 GPU R BFEM T A , UR A AXRTELE S A ESURE S SRR hiE

£, Docker 1 NVIDIA Docker #£ Graviton GPU DLAMI E#{T7THEE , A FEHBERFLN AR

Fo BX Graviton GPU DLAMI HNEZiFHAER , BEFAM LA,

ks

« BE GPU RS

« K& CUDA RA&

« I$UF Docker

* TensorRT

+ =17 CUDA R%l

BE GPU RS

f£/A NVIDIA REEERERRKE Graviton GPU VRS,
nvidia-smi

nvidia-smi i SHAENSUTAREM
B T T T T T T T I T T e L T, +
| NVIDIA-SMI 470.82.01 Driver Version: 470.82.01 CUDA Version: 11.4 |
| ------------------------------- Pocooooocoooooooooooooo Pocooooocoooooooooooooo +

| GPU Name Persistence-M| Bus-Id
| Fan Temp Perf Pwr:Usage/Cap]|

Disp.A | Volatile Uncorr. ECC |

Memory-Usage | GPU-Util Compute M.

MIG M.

Graviton DLAMI
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| ® NVIDIA T4G On | 00000000:00:1F.0 Off | 0 |
| N/JA  32C P8 8w / 70w | OMiB / 1510Q9MiB | 0% Default |
I I I N/A |
F e - - Fer - - Fer - - +
L ettt ittt ittt ittt +
| Processes: I
| GPU GI CI PID Type Process name GPU Memory |
| ID 1ID Usage |
|:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::|
| No running processes found
L ettt ittt ittt ittt +
K& CUDA Mz
ERE CUDA IRAE , BIETU TS
/usr/local/cuda/bin/nvcc --version | grep Cuda
ERRENELTUTRE
nvcc: NVIDIA (R) Cuda compiler driver
Cuda compilation tools, release 11.4, V11.4.120
¥ iF Docker
MHIZ1T CUDA & 28DockerHub3RIE Graviton GPU £H#Y Docker ZhEE :
sudo docker run --platform=linux/armé64 --rm \
--gpus all nvidia/cuda:11.4.2-base-ubuntu20.04 nvidia-smi
EHMENREUTUATAR
B e e e e e e e e T +
| NVIDIA-SMI 470.82.01 Driver Version: 470.82.01 CUDA Version: 11.4 |
=== m - Pococoooooooooonocooooooo Pococoooooooooonocooooooo +
| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M. |
I I | MIG M. |
| ®@ NVIDIA T4G On | 00000000:00:1F.0 Off | 0 |

Graviton DLAMI
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FRARER

| N/A  33C P8 ow / 70w | OMiB / 1510Q9MiB | 0% Default |
I I N/A |
F e - - Fer - - Fer - - +
L ettt ittt ittt ittt +
| Processes |
| GPU GI CI PID Type Process name GPU Memory |
| ID 1ID Usage I
| s==============s==s=ss=ss=ss=ss=ssssssssssssssssssssssssssssssssssssssssssess|
| No running processes found

L ettt ittt ittt ittt +

TensorRT

FEALLTHSRIAE TensorRT 8 ST E
trtexec

R EMRUT U TAR

&&8&& RUNNING TensorRT.trtexec [TensorRT v8200] # trtexec

&&8&& PASSED TensorRT.trtexec [TensorRT v8200] # trtexec

TensorRT Python REAIMHEFLE., SAANEATXHLERE

/usr/local/tensorrt/graphsurgeon/
### graphsurgeon-0.4.5-py2.py3-none-any.whl

/usr/local/tensorrt/onnx_graphsurgeon/

### onnx_graphsurgeon-0.3.12-py2.py3-none-any.whl

/usr/local/tensorrt/python/

### tensorrt-8.2.0.6-cp36-none-linux_aarch64.
### tensorrt-8.2.0.6-cp37-none-linux_aarch6a4.
### tensorrt-8.2.0.6-cp38-none-linux_aarch64.
### tensorrt-8.2.0.6-cp39-none-linux_aarch6s4.

/usr/local/tensorrt/uff/
### uff-0.6.9-py2.py3-none-any.whl

ExEMFMES , S5 NVIDIA TensorRT X4,

whl
whl
whl
whl

Graviton DLAMI
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https://docs.nvidia.com/deeplearning/tensorrt/developer-guide/index.html
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11T CUDA Rl

Graviton GPU DLAMI 12 7 fi4m1¥ 89 CUDA R~ , A LARE B SR A CUDA Ihie,
1s /usr/local/cuda/compiled_samples

Bl |, FERATHHRIZEIT vectorAdd Rl :

/usr/local/cuda/compiled_samples/vectorAdd

BHRMENRUTUATAR

[Vector addition of 50000 elements]

Copy input data from the host memory to the CUDA device
CUDA kernel launch with 196 blocks of 256 threads

Copy output data from the CUDA device to the host memory
Test PASSED

Done

=17 transpose Rl :

/usr/local/cuda/compiled_samples/transpose

R RS T TR

Transpose Starting...
GPU Device @: "Turing" with compute capability 7.5

Device @: "NVIDIA T4G"

SM Capability 7.5 detected:

[NVIDIA T4G] has 40 MP(s) x 64 (Cores/MP) = 2560 (Cores)
Compute performance scaling factor = 1.00

Matrix size: 1024x1024 (64x64 tiles), tile size: 16x16, block size: 16x16

transpose simple copy , Throughput = 185.1781 GB/s, Time 0.04219 ms, Size
1048576 fp32 elements, NumDevsUsed = 1, Workgroup = 256
transpose shared memory copy, Throughput = 163.8616 GB/s, Time

1048576 fp32 elements, NumDevsUsed = 1, Workgroup = 256

0.04768 ms, Size
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transpose naive , Throughput
1048576 fp32 elements, NumDevsUsed =
transpose coalesced , Throughput
1048576 fp32 elements, NumDevsUsed =
transpose optimized , Throughput
1048576 fp32 elements, NumDevsUsed =
transpose coarse-grained , Throughput
1048576 fp32 elements, NumDevsUsed =
transpose fine-grained , Throughput
1048576 fp32 elements, NumDevsUsed =
transpose diagonal , Throughput
1048576 fp32 elements, NumDevsUsed =

1, Workgroup =
= 155.9157 GB/s,
1, Workgroup = 256
= 158.4177 GB/s,
1, Workgroup = 256
= 133.4277 GB/s,
1, Workgroup = 256

= 98.2805 GB/s,

1, Workgroup = 256
= 127.6759 GB/s,
1, Workgroup = 256
= 156.2960 GB/s,

256

Test passed

IEEER

5 A Graviton GPU DLAMI TensorFlow

£ A Graviton GPU DLAMI TensorFlow

Amazon Deep Learning AMI EEH#ZFSE T Arm & E 8589 Graviton GPU BL& A , # HE 43
Lt 47T 71t TensorFlowGraviton GPU DL TensorFlow AMI ‘@3& —4 Python 3%

BTHTFZREEI#ETensorFlow AHIH RS
, BEFERITHHA,

IL:\

AEN

« IIF TensorFlow BRS AT AN

« WIE TensorFlow F$2fi TensorFlow API A A%
- FARSETTOIEE TensorFlow

I$iF TensorFlow RS 7] A4
BITUATHS

tensorflow_model_server --version
BB ENECTFUTHR

TensorFlow ModelServer: 0.0.0+dev.sha.3e®@5381le
TensorFlow Library: 2.8.0

LASIE Serving K9 AT AR TensorFlow hRZ :

Time

Time

Time

Time

Time

Time

0.07949 ms,

0.06119

0.04999

0.05011

0.04932

0.05855

ms,

ms,

ms,

ms,

ms,

Size

Size

Size

Size

Size

Size

, ZINE TR EL
o B3 Graviton GPU D TensorFlow LAMIBE Zi¥ 415

Graviton DLAMI

135


https://www.tensorflow.org/tfx/guide/serving
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-graviton-gpu-tensorflow-2-6-ubuntu-20-04/
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FRARER

IS E TensorFlow 321 TensorFlow API A &

E{TLA T S R IE TensorFlow #1 TensorFlow fRS: APl B A B £ -

python3 -c "import tensorflow, tensorflow_serving"

MBHSKI , NEEMEH,
RS E1TRAIHEE TensorFlow

FERAUT S FTEBINZEH ResNet 50 #EE HFH TensorFlow Serving iIZ{THE :

# Clone the TensorFlow Serving repository
git clone https://github.com/tensorflow/serving

# Download pre-trained ResNet5@0 model
mkdir -p ${HOME}/resnet/1 && cd ${HOME}/resnet/1

wget https://tfhub.dev/tensorflow/resnet_50/classification/1?tf-hub-format=compressed -

0 resnet_50_classification_1l.tar.gz

tar -xzvf resnet_50_classification_l.tar.gz && rm resnet_50_classification_l.tar.gz

# Start TensorFlow Serving

cd $HOME

tensorflow_model_server \
--rest_api_port=8501 \
--model_name="resnet" \
--model_base_path="${HOME}/resnet" &

BHRENRUTUATAR

2021-11-10 06:18:51.028341: I tensorflow_serving/model_servers/server_core.cc:486]

Finished adding/updating models
2021-11-10 06:18:51.028420: I tensorflow_serving/model_servers/server.
InsecureServerCredentials
2021-11-10 06:18:51.028460: I tensorflow_serving/model_servers/server.
service is enabled
2021-11-10 06:18:51.028889: I tensorflow_serving/model_servers/server.
gRPC ModelServer at 0.0.0.0:8500 ...
[evhttp_server.cc : 245] NET_LOG: Entering the event loop ...
2021-11-10 06:18:51.030985: I tensorflow_serving/model_servers/server.
HTTP/REST API at:localhost:8501 ...

£ Ser TensorFlow vin resnet_client g ROIRZITHE

cc:

cc:

cc:

Ccc:

133] Using

383] Profiler

409] Running

43Q0] Exporting
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https://github.com/tensorflow/serving/tree/master/tensorflow_serving/example
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python3 serving/tensorflow_serving/example/resnet_client.py

EHRE MR UT U TAR

2021-11-10 06:18:59.335327: I external/org_tensorflow/tensorflow/stream_executor/cuda/
cuda_dnn.cc:368] Loaded cuDNN version 8204

2021-11-10 06:18:59.956156: I external/org_tensorflow/tensorflow/core/platform/default/
subprocess.cc:304] Start cannot spawn child process

Prediction class: 285, avg latency: 111.4673 ms

FERUT S ELE TensorFlow ARS :

kill $(pidof tensorflow_model_server)

IEEER

£/ Graviton GPU DLAMI PyTorch

£ Graviton GPU DLAMI PyTorch

Amazon Deep Learning AMI EEEZFEET Arm & E 2389 Graviton GPU Bi& A , HEE4H
e 1T 7 4£1t. PyTorchGraviton GPU DL PyTorch AMI @3FE—MFEEE T, FH Python 3RiE
TorchVision , AT REZE 314 TorchServe M#EEPyTorchAfil, 53 Graviton GPU D PyTorch LAMI
WEZFMER , BEFLTIHA,

AE

« IIF PyTorch Python ¥R
- FEAETIZ =B PyTorch
- ERZEITHETRS PyTorch

iF PyTorch Python ¥ 3%

FRAUTHERIEZEN G5g =4I HBUEEA Conda FhiE :

source activate base

FH SRR RAZELEZR Conda SIMER T | ZIFE TS PyTorch TorchVision, FEAt
Fo
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https://pytorch.org/vision/stable/index.html
https://pytorch.org/serve/
https://www.amazonaws.cn/pytorch
https://www.amazonaws.cn/releasenotes/deep-learning-ami-graviton-gpu-pytorch-1-10-ubuntu-20-04/

REFS AMI

FRARER

(base) $
UF PyTorch SRERBRIATI BB

(base) $ which python
/opt/conda/bin/python

(base) $ which pip
/opt/conda/bin/pip

(base) $ which conda
/opt/conda/bin/conda

(base) $ which mamba
/opt/conda/bin/mamba

I®UF Torch # TorchVersion & H , REERA , N EEARIHEE -

(base) $ python

Python 3.8.12 | packaged by conda-forge | (default, Oct 12 2021, 23:06:28)

[GCC 9.4.0] on linux

Type "help", "copyright", "credits" or "license"
>>> import torch, torchvision

>>> torch.__version__

'1.10.0'

>>> torchvision.__version__

'9.11.1"'

>>> v = torch.autograd.Variable(torch.randn(10, 3, 224, 224))
>>> v = torch.autograd.Variable(torch.randn(1@, 3, 224, 224)).cuda()

>>> assert isinstance(v, torch.Tensor)

ERZETY

Z1T AP MNIST YIZRAEML :

%7~ 45 PyTorch

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

BRRENRUTUATAR

for more information.

Graviton DLAMI
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Train Epoch: 14 [56320/60000 (94%)] Loss: 0.021424
Train Epoch: 14 [56960/60000 (95%)] Loss: 0.023695
Train Epoch: 14 [57600/60000 (96%)] Loss: ©0.001973
Train Epoch: 14 [58240/60000 (97%)] Loss: 0.007121
Train Epoch: 14 [58880/60000 (98%)] Loss: 0.003717

Train Epoch: 14 [59520/60000 (99%)] Loss: ©0.001729
Test set: Average loss: 0.0275, Accuracy: 9916/10000 (99%)

Az {THE RS PyTorch

FEAUTHS TEHTMULZH densenet161 BB HFERAUTHTIZTHIE : TorchServe

# Set up TorchServe

cd $HOME

git clone https://github.com/pytorch/serve.git
mkdir -p serve/model_store

cd serve

# Download a pre-trained densenetl6l model
wget https://download.pytorch.org/models/densenetl161-8d451a50.pth >/dev/null

# Save the model using torch-model-archiver

torch-model-archiver --model-name densenetl6l \
--version 1.0 \
--model-file examples/image_classifier/densenet_161/model.py \
--serialized-file densenet161-8d451a50.pth \
--handler image_classifier \
--extra-files examples/image_classifier/index_to_name.json \
--export-path model_store

# Start the model server
torchserve --start --no-config-snapshots \
--model-store model_store \
--models densenetl6l=densenetl6l.mar &> torchserve.log

# Wait for the model server to start
sleep 30

# Run a prediction request

curl http://127.0.0.1:8080/predictions/densenetl6l -T examples/image_classifier/
kitten.jpg

BB NRUTUATAR
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"tiger_cat": 0.4693363308906555,
"tabby": 0.4633873701095581,
"Egyptian_cat": 0.06456123292446136,
"lynx": 0.0012828150065615773,
"plastic_bag": 0.00023322898778133094

AL TS RES densenet161 EE H{Z1EIRSKES -

curl -X DELETE http://localhost:8081/models/densenetl161/1.0
torchserve --stop

R R BT TS

{

"status": "Model \"densenetl61l\" unregistered"

}

TorchServe has stopped.

Habana DLAMI

W Habana tIERESHVSEHI EE N REZI BB INE TEMFIRMESHEME AR E, E4KE , DL1
SEISE R Sk B & 45 /RIE T 22 5] Habana Labs BY Habana Gaudi 1Ni®2%. /& Habana hliE2FHISE
f5165 A Habana SynapSeai Z4#HTHE , HMEAER T RITWHLEFEIELR |, FlanM, TensorFlow
PyTorch

LT =B @GR RNMATF A5 Habana Gaudi #8445 DLAMI £& 8.

AR
« J2Z) Habana DLAMI

Bz Habana DLAMI

BRHTH DLAMI BRI 5 Habana Gaudi INIRFESFEH. FEHAUTSERXEKB 3 Habana DLAMI , 3
HERIEH Python MERBERREL FEHRS. BXEZRERR , i5ZH Habana Gaudi % EA
REFHE,

P
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https://github.com/HabanaAI/Setup_and_Install
https://github.com/HabanaAI/Setup_and_Install

RESS AMI A& AR
+ 1%3% Habana DLAMI

« BUE Python ¥R

s SANBEIER

%1% Habana DLAMI
£ 23432 #9 Habana DLAMI 3R /E 3 DL1 =4,

BXxBzh DLAMI B step-by-step %88 , 1§54 /5 31 M EiL & DLAMI,

BXEH Habana DLAMI B9%I%k |, 55 DLAMI & 40 18,

BE Python TRiE

EETEH DL 324 , IEH Habana DLAMI BUEHER Python 388, EEFENHE Python IR
B | BE A1 EE PIERZH DLAMI,

FASEFIER

A Habana MEBF[HIZFISTMEER TRITHNZIFIESR , FlI0F, TensorFlow PyTorchS A&
EFENNBRFIESR,

£ A TensorFlow

E7£ Habana DLAMI TensorFlow EfEA , ESMEIEBIEH S AR Python SREX 4K,
TensorFlow

/usr/bin/$PYTHON_VERSION
import tensorflow
tensorflow.__version__

EEE 5SYRM Habana DLAMI 3 & TensorFlow RS |, BT & 17154 B8 kR 4RAY DLAMI,

£ A PyTorch

E7£ Habana DLAMI PyTorch £/ |, S MEIEBUER Python SREXHFR | RAES AR
K, PyTorch

/usr/bin/$PYTHON_VERSION
import torch
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https://www.amazonaws.cn/ec2/instance-types/dl1/
https://docs.amazonaws.cn/dlami/latest/devguide/launch-config.html
https://docs.amazonaws.cn/dlami/latest/devguide/appendix-ami-release-notes.html
https://docs.amazonaws.cn/dlami/latest/devguide/appendix-ami-release-notes.html
https://docs.amazonaws.cn/dlami/latest/devguide/appendix-ami-release-notes.html
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FRARER

torch.__version__

EEFE5/RH Habana DLAMI 38 # PyTorch IRA | i§# & 17 1% B8 ik B4RE9 DLAMI,

A X< f{a] £ Habana DLAMI #3217 TensorFlow # PyTorch JIZ#l28Z I E BN EZE L

Habana #EH 2S£ % ¥l FE, GitHub BHxf A Habana DLAMI WE Z &R , i§1518 Habana Gaud| j:

HEIE

HER SR A T B MMM DLAMI BIAEZEF T B 5Ris T H B 3L,

B X{EM Elastic Inference ¥z , FZ A Amazon Elastic Inference
T AE SR AT HE R

o FERTFHER Apache MXNet ( B{LHR ) 5 ONNX RE LS FH
« £ Apache mxNet ( J#{LH ) XF 50 18 B3 17 IE ResNet
o TEHIEHRF CNTK 5 ONNX R EE & F F

HWIETE

« &R T Apache MXNet K& R AR 28 (MMS)
» TensorFlow £ 3

8 THEE R Apache MXNet ( B{LAR ) 5 ONNX ER &S FE A

WA SE R T REHEIER ONNX #EE 5 Apache MXNet ( #B1LhR ) &4

1.«  (iEAT Python 3 BT ) — BUE Python 3 Apache MXNet ( JB{LAR ) FR3E -

$ source activate mxnet_p36

«  (EAT Python 2 #9i%1T ) — BUE Python 2 Apache MXNet ( $B{LAR ) FR4R

$ source activate mxnet_p27

2. HERIBRBELFEABPE mxnet_p36 HiE,
3. TH--kWBIFHWEE,

HE
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https://docs.amazonaws.cn/dlami/latest/devguide/appendix-ami-release-notes.html
https://github.com/HabanaAI/Model-References
https://github.com/HabanaAI/Model-References
https://docs.habana.ai/en/latest/
https://docs.habana.ai/en/latest/
https://docs.amazonaws.cn/elastic-inference/latest/developerguide/working-with-ei.html

REFS AMI

FRARER

$ curl -0 https://upload.wikimedia.org/wikipedia/commons/b/b5/Siberian_Husky_bi-

eyed_Flickr. jpg

THERAERBRN IR,

$ curl -0 https://gist.githubusercontent.com/yrevar/6135f1bd8dcf2e@cc683/raw/

d133d61a09d7e5a3b36b8c111a8dd5c4b5d560ee/imagenetl@@0_clsid_to_human.pkl

T8 ONNX BT IZR8 VGG 16 #EE,

$ wget -0 vggl6.onnx https://github.com/onnx/models/raw/master/vision/

classification/vgg/model/vggl6-7.onnx

ERENEEN A RERRCUIBZEFUTHRENMAR, WHARERGTFOE S , ATRIGER

PREFNER  RREXRXMGFER , A RE-IMRFDRER,

import mxnet as mx

import mxnet.contrib.onnx as onnx_mxnet
import numpy as np

from collections import namedtuple

from PIL import Image

import pickle

# Preprocess the image

img = Image.open("Siberian_Husky_bi-eyed_Flickr.jpg")
img = img.resize((224,224))

rgb_img = np.asarray(img, dtype=np.float32) - 128
bgr_img = rgb_img[..., [2,1,0]]

img_data
img_data

np.ascontiguousarray(np.rollaxis(bgr_img, 2))
img_datal[np.newaxis, :, :, :].astype(np.float32)

# Define the model's input
data_names = ['data']
Batch = namedtuple('Batch', data_names)

# Set the context to cpu or gpu
ctx = mx.cpu()

# Load the model
sym, arg, aux = onnx_mxnet.import_model("vggl6.onnx")

mod = mx.mod.Module(symbol=sym, data_names=data_names, context=ctx,

label_names=None)

HE
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mod.bind(for_training=False, data_shapes=[(data_names[0],img_data.shape)],
label_shapes=None)

mod.set_params(arg_params=arg, aux_params=aux, allow_missing=True,
allow_extra=True)

# Run inference on the image

mod.forward(Batch([mx.nd.array(img_data)]))

predictions = mod.get_outputs()[@].asnumpy()

top_class = np.argmax(predictions)

print(top_class)

labels_dict = pickle.load(open("imagenetl@@0_clsid_to_human.pkl", "rb"))
print(labels_dict[top_class])

7. REBITHXR , ENEI-NMOTARNER

248
Eskimo dog, husky

£ Apache mxNet ( JB{LH ) Xt 50 BH B 1T#HE ResNet
WA IR UIZREY Apache MXNet ( JB{LhR ) HE EERA TRGHIER Symbol API 1 MXNet & & H

1.« (&M TF Python 3 BikT ) — BUE Python 3 Apache MXNet ( JB{LAR ) ¥53%

$ source activate mxnet_p36

« (iR T Python 2 B3£I ) — BUE Python 2 Apache MXNet ( SB{LAR ) ETRE :

$ source activate mxnet_p27

2. HRIBRBELFEHABNRE mxnet_p36 HiK,

3. FALHNEENTRESKUIEZEETUTARTHMA, ZMAF T8 ResNet -504& B X4
( resnet-50-0000.params#resnet-50-symbol.json ) FMFREFIK ( synset.txt ) , TEIHKE BRI
MFNGERPREFNER , AEERSERIRPER , BREFTMULE R,

import mxnet as mx
import numpy as np

path="http://data.mxnet.io/models/imagenet/"'
[mx.test_utils.download(path+'resnet/50-layers/resnet-50-0000.params"'),
mx.test_utils.download(path+'resnet/50-layers/resnet-50-symbol.json'),
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4.

mx.test_utils.download(path+'synset.txt')]
ctx = mx.cpu()

with open('synset.txt', 'r') as f:
labels = [l.rstrip() for 1 in f]

sym, args, aux = mx.model.load_checkpoint('resnet-50', 0)

fname = mx.test_utils.download('https://github.com/dmlc/web-data/blob/master/mxnet/
doc/tutorials/python/predict_image/cat.jpg?raw=true')

img = mx.image.imread(fname)

# convert into format (batch, RGB, width, height)

img = mx.image.imresize(img, 224, 224) # resize

img = img.transpose((2, @, 1)) # Channel first

img img.expand_dims(axis=0) # batchify

img = img.astype(dtype='float32')

args['data'] = img

softmax = mx.nd.random_normal(shape=(1,))
args['softmax_label'] = softmax

exe = sym.bind(ctx=ctx, args=args, aux_states=aux, grad_reqg='null')

exe.forward()
prob = exe.outputs[@].asnumpy()
# print the top-5
prob = np.squeeze(prob)
a = np.argsort(prob)[::-1]
for i in a[@:5]:
print('probability=%f, class=%s' %(prob[i], labels[i]))

REBITHA , BNER - NMOTRATRNEG

probability=0.418679, class=n02119789 kit fox, Vulpes macrotis
probability=0.293495, class=n02119022 red fox, Vulpes vulpes

probability=0.029321, class=n02120505 grey fox, gray fox, Urocyon cinereoargenteus
probability=0.026230, class=n02124075 Egyptian cat

probability=0.022557, class=n02085620 Chihuahua
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EHIEAR CNTK 5 ONNX ERE S FEH

(@ Note

M v28 MRZAFF 38 , Amazon Deep Learning AMI FFFREBEE CNTK, Caffe, Caffe2 #
Theano Conda ¥} 8, @&XLIRE Amazon Deep Learning AMI B9 5 BT R AR EE R, B
2, RAREEFREXENXEERRARLBINERR , RIFT 2N XLERRRUEERN,

(@ Note

AHEPEAN VGG-16 BE S EAKRERNF, EFEEH Amazon Deep Learning AMI SE 4
B, BABEEE— RAM B33 30 GB Hy =4,

AAEHEE R ONNX B E CNTK BB &R

1.« (EHAT Python 3 B3£I ) - BUE Python 3 CNTK IR4% -

$ source activate cntk_p36

e (i&FT Python 2 B9 ) - BUE Python 2 CNTK ¥R :

$ source activate cntk_p27

2. HRIBRBELFEAWRE cntk_p36 ;HRE,
3. FAXKRESR[VNE-ANIX , HEMAPFERUTERLE CNTK B3 F ONNX &R X H,

import cntk as C

# Import the Chainer model into CNTK via the CNTK import API

z = C.Function.load("vggl6.onnx", device=C.device.cpu(), format=C.ModelFormat.ONNX)
print("Loaded vggl6.onnx!'")

EZTIHIAS , CNTK SFinsk&E s,
4. IBEAUAERAER CNTK Z1THE, B, TEH KB ETFMWEA,

$ curl -0 https://upload.wikimedia.org/wikipedia/commons/b/b5/Siberian_Husky_bi-
eyed_Flickr.jpg
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5. ¥TXR, THRNEALERNRNIIR,

$ curl -0 https://gist.githubusercontent.com/yrevar/6135f1bd8dcf2e@cc683/raw/
d133d61a@9d7e5a3b36b8c111a8dd5c4b5d560ee/imagenetl1@00_clsid_to_human.pkl

6. REBEFNCIRNMAUIEUTAR, LFRASFEARLITNEL S ITNER , REHE
RXHFER , BE—IMFHNER,

import cntk as C

import numpy as np

from PIL import Image

from IPython.core.display import display
import pickle

# Import the model into CNTK via the CNTK import API

z = C.Function.load("vggl6.onnx", device=C.device.cpu(), format=C.ModelFormat.ONNX)
print("Loaded vggl6.onnx!")

img = Image.open("Siberian_Husky_bi-eyed_Flickr.jpg")

img = img.resize((224,224))

rgb_img = np.asarray(img, dtype=np.float32) - 128

bgr_img = rgb_img[..., [2,1,0]]

img_data = np.ascontiguousarray(np.rollaxis(bgr_img,2))

predictions = np.squeeze(z.eval({z.arguments[@]:[img_datal}))

top_class = np.argmax(predictions)

print(top_class)

labels_dict = pickle.load(open("imagenetl@00_clsid_to_human.pkl", "rb"))
print(labels_dict[top_class])

7. REBITHXR , ENEF-MOITHARNER

248
Eskimo dog, husky

FHEZR AT ONNX

N FEPHEZR |, #F Conda BIREZES AMI MEZBFF BMHZ ML (ONNX) BE, B THIHH
FT 22— , LT HBINAER Conda KREZS] AMI EEH ONNX,

WEREE DLAMI EEAIIE ONNX EH | FSH [FEH THIER Apache MXNet ( JB1LIR ) 5
ONNX EHE LS /EM,
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>xF ONNX

FFHEEMERZIR (ONNX) R— R ATFRTIREZIEEWITBER. ONNX ZE| Amazon Web
Services, Microsoft, Facebook FEMZNEEMRHENZIF, B LIEREMEENERKIZIT, I
SGHIPBREFIER, ONNX BRWIFLR |, S TUEERZ BRINED,

# Conda KIREF S AMI HRINEHERXISUTHIESHR —L ONNX ZhEE,
« BHXF Apache MXNet 3##:3 ONNX , RiEMEHZE CNTK =

« Bx¥ Chainer ##:5 ONNX , RiEMEZE CNTK &R

« BXfF Chainer %ty ONNX , R MNE 2 MXNet B IiE

« PyTorch Z ONNX Z CNTK i

« PyTorch E] ONNX ZE| MXnet 272

BH e EES E ONNX T B IR MHE

« ONNX Project 7 J& GitHub
+ ONNX ##2

BX W Apache MXNet ##2 5 ONNX , ARG E CNTK HIZiE

(® Note
M v28 RAFF ¥ , Amazon Deep Learning AMI ¥R BEE CNTK, Caffe, Caffe2 #
Theano Conda #38, ‘@& iXEIRE Amazon Deep Learning AMI B9 & BT RAIG LT A, B
2, REEFREXENXLEERRHRLBINERRN | RIFT 2N XLERRRUEEN,

ONNX #Ei

FFHSZ M (ONNX) E— AT R RRES I EREGFFHER. ONNX 23| Amazon Web
Services, Microsoft, Facebook fMEMZ NS EMRAENTIF, B LIEREEENEREKIRIT. I
SHIBBREFIER, ONNX ERHWIFL R |, S TUEERZ BRIBD,

AR BUWERH Conda HIREFS AMI 5 ONNX & FEA. BEMITUATSER , LBk
BRI —MERPMETALNENER | FUREESHI ONNX , RERUERS AT S —MER
Fo
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ONNX FeiRZA

EFA Itk ONNX 212 |, BAMAEN I B Conda FREZS AMI AR 12 SNE S RAS, BxIMAFFEA

£ AT Conda WIREFS AMINEZEER , HZH 7 Conda HREFS AMI,
/A Important
XERGIFERATREEEZASGCGB AR (REZ ) WEHE., BSLEBREFEENTFHSEHIE
B,

AT Conda FIREZ AMI KB A mSFB AT RATHE,
¥ Apache MXNet ( i1t ) BE % #77 ONNX , AEFER NS CNTK &
wn{a )\ Apache MXNet ( §B{t ) P S HEH

BA LU R TR MXNet EMRALEZHE Conda BIRE XS AMI EHE—HH N MXNet Conda ¥
B4,

1.« (EHAT Python 3 B3£I ) - BUE Python 3 MXNet 335 :

$ source activate mxnet_p36

« (&R T Python 2 B9 ) - BUE Python 2 MXNet 3515 :

$ source activate mxnet_p27

2. HRIBRBELFEABZE mxnet_p36 HiK,
3. THEHRH,

curl -0 https://s3.amazonaws.com/onnx-mxnet/model-zo00/vggl6/vggl6-symbol. json
curl -0 https://s3.amazonaws.com/onnx-mxnet/model-z00/vggl6/vggl6-0000.params

4. BEFEEHHM MXNet FHN ONNX K | A XA RmERRQIE— XM, AEMARER
LTRRERF.

import numpy as np

import mxnet as mx

from mxnet.contrib import onnx as onnx_mxnet
converted_onnx_filename="'vggl6.onnx"'
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# Export MXNet model to ONNX format via MXNet's export_model API
converted_onnx_filename=onnx_mxnet.export_model('vggl6-symbol.json',
'vggl6-0000.params', [(1,3,224,224)], np.float32, converted_onnx_filename)

# Check that the newly created model is valid and meets ONNX specification.
import onnx

model_proto = onnx.load(converted_onnx_filename)
onnx.checker.check_model(model_proto)

BARSEN - LBEHSE  TILEAINZ2ZKEl], ERETHHAE , S8ER—B

FHEFFREM onnx X4,
5. MEMLE—NONNX X# , JANEEUTREILEEFEARZRZITHE

- EHIEHRE CNTK 5 ONNX EEE S £ H

ONNX ##2

¥ Apache MXNet ##t 5 ONNX , REMMEHZE CNTK H#iE
B X Chainer ##53 ONNX , R/EMEHE CNTK B

B X Chainer ##:73 ONNX , AAE & El MXNet K2
PyTorch ] ONNX Z| MXnet ##2

PyTorch ] ONNX Z| CNTK ¥#8

B Chainer #i#5 ONNX , SRENEZ CNTK %2

(® Note

M v28 NRAFF 4 , Amazon Deep Learning AMI FFRBEE CNTK, Caffe, Caffe2 H
Theano Conda }r 8, BEi1XEIRE Amazon Deep Learning AMI B9 S BT RR A 8427 . {8
2, RAREETREXENXEERRHRLEBINERR | RIFT 2N XERRHEEN,

ONNX #iR

FFEAEMEITR (ONNX) B— A TR IREZIERHNITHER, ONNX ZE| Amazon Web

Services, Microsoft, Facebook FMEMZNEEMRENZIF, BOLIEREMEENERKIZIT, I

GHNBBREFIER, ONNX EHIFAR , ENTUEERZBABRED,

FHEZRAT ONNX
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RE¥I AMI T %A RIEE
YR BUWARFTH Conda WIREFS AMI 5 ONNX E&EA. BEMITUATIER , LA LIk
BEFMN—MERPMBETALUGAER | FHREE S HN ONNX , RAEFHERS AE S —MER
o

ONNX FeiR&A

EF AL ONNX #2 , XA ETH Conda HREFES AMI ARAS 12 RE SRA, BT ia
fEAH Conda MIREZES AMI NEZ{EER |, 152 & Conda FIREZFS AMl,

/A Important
XERGIEMTREESE 8GCB AfF (NES ) WEH, FFLEREAEEAETNRMIE
i

AT Conda HIREF ] AMI KB LK im2iE AT MU THE.
#F Chainer #2429 ONNX , AEFER M E CNTK #

B % , BUE Chainer 338 :

$ source activate chainer_p36

FEAXARRERVNE NI , HEMARFEHALTEREXM Chainer Model Zoo ARIZEUER! | A
BEeSHN ONNX &=,

import numpy as np

import chainer

import chainercv.links as L
import onnx_chainer

# Fetch a vggl6 model
model = L.VGGl6(pretrained_model="'imagenet')

# Prepare an input tensor
X = np.random.rand(1l, 3, 224, 224).astype(np.float32) * 255

# Run the model on the data
with chainer.using_config('train', False):
chainer_out = model(x).array
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# Export the model to a .onnx file
out = onnx_chainer.export(model, x, filename='vggl6.onnx"')

# Check that the newly created model is valid and meets ONNX specification.
import onnx

model_proto = onnx.load("vggl6.onnx")
onnx.checker.check_model(model_proto)

HEBBITHMASE , LRER—B RTEIHFHEN .onnx X,
MELE - ONNX X, AILLRESU T ROGEEARSHZITHE

o EHIEARN CNTK 5 ONNX 1#EE 4 fF

ONNX ##2

« BX¥ Apache MXNet ¥#:3 ONNX , SREMNEE CNTK H#HE
« BX¥F Chainer ##7 ONNX , SRIEMNE T CNTK 2

B X Chainer ##:3 ONNX , AAE & El MXNet K EFE
PyTorch ] ONNX Z| MXnet #i2

PyTorch ] ONNX Z| CNTK 2

B Chainer #i#t73 ONNX , R/EE 2 MXNet HEFE
ONNX iR

T EMERZIR (ONNX) 2— A TR RIREFIEEBITFHEN. ONNX ZF Amazon Web
Services, Microsoft, Facebook fMEMZ NS EMRAENZIF, B LIERENEENEREKIRIT. I
SHEBBREFIER, ONNX EHWIFL R |, S TUERERZ BRABD,

AR BUWEREH Conda FIREFS) AMI 5 ONNX £E&EA. BEMITUATSER , EA LIk
BEFMN—MERPMETALNENER | FUEESHI ONNX , RERUERS AT S —MER
Fo

ONNX JeiRZA

EEA L ONNX #i2 , BL4MERILRH Conda KIREF S AMI IRZA 12 ESMA. BXIMAFT 45
£ Conda RIRE¥S AMIWEZER , FSH  Conda KVRES AMl.

FHEZRA T ONNX 152


http://onnx.ai/

REFS AMI FRARER

/A Important
XERGIEMAREESL8GB NfF (HNES ) WEE, FHFLEREAREAETNNMIE
H,

£ Conda HIREF AMI KB K i AT R A THAE.
#F Chainer #2449 ONNX , AEFE R M E MXNet #

B % , BUE Chainer 335

$ source activate chainer_p36

FEAXRRERVNE NI , HEMARFEHALTEREXM Chainer Model Zoo ARIZEUER! | A
BEeSHN ONNX &=,

import numpy as np

import chainer

import chainercv.links as L
import onnx_chainer

# Fetch a vggl6 model
model = L.VGGl6(pretrained_model="'imagenet')

# Prepare an input tensor
X = np.random.rand(l, 3, 224, 224).astype(np.float32) * 255

# Run the model on the data
with chainer.using_config('train', False):
chainer_out = model(x).array

# Export the model to a .onnx file
out = onnx_chainer.export(model, x, filename='vggl6.onnx')

# Check that the newly created model is valid and meets ONNX specification.
import onnx

model_proto = onnx.load("vggl6.onnx")

onnx.checker.check_model(model_proto)

HISTHHASS |, BFER—B FHPEIFEIEMN .onnx X
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WELE - ONNX X, AILLRESU T ROGEEARSHZITHE

o FERTFHER Apache MXNet ( BB{LHR ) 5 ONNX REL S FEH

ONNX #1728

« BX¥F Apache MXNet ¥#3 ONNX , REMNEE CNTK B IE
B X Chainer ¥#t 3 ONNX , AR/ ZE CNTK W #iE

B X Chainer ## 77 ONNX , AEMEHE MXNet B2
PyTorch | ONNX Z| MXnet #i2

PyTorch ] ONNX Z| CNTK ##8

PyTorch Z| ONNX F| CNTK ##2

(® Note
M v28 lRZAFF 4 , Amazon Deep Learning AMI FFFRBEE CNTK, Caffe, Caffe2 H
Theano Conda ¥, BEi1XLEIRE Amazon Deep Learning AMI B9 S BT hR A4k . 1B
2, RAREETFREXENXEERRHRLEBIERR | RIFT 2N XERRHEEN,

ONNX #iR

FHBEMERIR (ONNX) R— T ATRTIREFIRENITBER. ONNX ZE| Amazon Web
Services, Microsoft, Facebook FIEMZMNESEN N TE, BRI LAEREMEENERKZIT. I
GMBBREFIEE, ONNX BENFLE |, S EERZBRBRBEH,

AR BUWERFH Conda HIREFS) AMI 5 ONNX EE&FEA. BEMITUA TSR , ALk
BRI —MERPMETALNENER | FUEESHI ONNX , RERUERS AT S —MER
Fo

ONNX %R H4

EEA L ONNX #i2 , BL4MERILRH Conda KIREF S AMI IRZA 12 LESMA. BXMAFT 5
£ Conda RIRE¥S AMI WEZER , FSH  Conda KVRES> AMlo
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/A Important
XERGIEMAREESL8GB NfF (HNES ) WEE, FHFLEREAREAETNNMIE
H,

£ Conda RIREF AMI KB F K i iE LTI A THAE.
& PyTorch A& 4#79 ONNX , AEFER MK S CNTK

B % , ®UF PyTorch 3R35

$ source activate pytorch_p36

ERAX AR REROEFR Y , EHAFERAUTEFNGELER PyTorch , AERESFHI ONNX
3o

# Build a Mock Model in Pytorch with a convolution and a reduceMean layer\
import torch

import torch.nn as nn

import torch.nn.functional as F

import torch.optim as optim

from torchvision import datasets, transforms

from torch.autograd import Variable

import torch.onnx as torch_onnx

class Model(nn.Module):
def __init_ (self):
super(Model, self)._ init_ ()
self.conv = nn.Conv2d(in_channels=3, out_channels=32, kernel_size=(3,3),
stride=1, padding=0, bias=False)

def forward(self, inputs):
x = self.conv(inputs)
#x = x.view(x.size()[0], x.size()[1], -1)
return torch.mean(x, dim=2)

# Use this an input trace to serialize the model
input_shape = (3, 100, 100)

model_onnx_path = "torch_model.onnx"

model = Model()
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model.train(False)

# Export the model to an ONNX file

dummy_input = Variable(torch.randn(1, *input_shape))

output = torch_onnx.export(model,
dummy_input,
model_onnx_path,
verbose=False)

EZETHMARE  SFER—BZHPEIFHUEN onnx X, TE , Y1 F CNTK Conda FHELL

£/ CNTK tnkisE s,

BETR , BUE CNTK 3%

$ source deactivate
$ source activate cntk_p36

ERXAREROE XS, AEMAPERNUTRERFE CNTK FITFF ONNX &K 3X#.

import cntk as C

# Import the PyTorch model into CNTK via the CNTK import API
z = C.Function.load("torch_model.onnx", device=C.device.cpu(),
format=C.ModelFormat.ONNX)

FEEITHMIZAS , CNTK RFNEEE,

A BT AT A HERA CNTK S H ONNX - U TRREMNS E—HX , REETE,

# Export the model to ONNX via the CNTK export API
z.save("cntk_model.onnx", format=C.ModelFormat.ONNX)

ONNX #i%

B X Apache MXNet ¥#73 ONNX , SA/EMEE CNTK iz
B %5 Chainer 3#53 ONNX , R/E 0%k E CNTK B%i2
HxfF Chainer ¥t 3 ONNX , RJa 1 E MXNet K #FE
PyTorch B ONNX E| MXnet ##2

PyTorch Z] ONNX Z| CNTK #i2
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PyTorch Z ONNX Z| MXnet %2

ONNX #i

FHEEMERE (ONNX) B— A TR TIREZIEEWIFBER. ONNX FZ 2| Amazon Web
Services, Microsoft, Facebook FIEMZNEENENZE, BRI AEREMEENERKZIT. I
GHNITBREFIER, ONNX BEWFLR , SIUUEER 2 ERRBI,

AR BUWART Conda HIREF AMI 5 ONNX &R, BEMITUATIER , LA LI
BEFIMN—MERPMEFTALNGHRE | RFURESHI ONNX , RERUERS AT S —MER
o

ONNX FeiRZA

EF AL ONNX #18 , LA AENIFEFH Conda FEREHS AMI ARA 12 HESMA, BXMAFH
fEAT Conda FIiREZES AMINEZ{EER |, S 7 Conda HIREZEY AMl,

/A Important
RERGIERATRERSZEB8CB NF (HES ) NEH. BFLEREREEARFAISSHIE
H,

AT Conda FIREZY AMI KRB LK ImSFBUTFRUATHIE,
fF PyTorch #E #3177 ONNX , R/ RERE N F MXnet

B % , BUE PyTorch IRE :

$ source activate pytorch_p36

ERAX A REROEFR Y , EHAFERAUTEFNGELER PyTorch , RERESHI ONNX
%Ko

# Build a Mock Model in PyTorch with a convolution and a reduceMean layer
import torch

import torch.nn as nn

import torch.nn.functional as F
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import torch.optim as optim

from torchvision import datasets, transforms
from torch.autograd import Variable

import torch.onnx as torch_onnx

class Model(nn.Module):
def __init___(self):
super(Model, self)._ init_ ()
self.conv = nn.Conv2d(in_channels=3, out_channels=32, kernel_size=(3,3),
stride=1, padding=0, bias=False)

def forward(self, inputs):
x = self.conv(inputs)
#x = x.view(x.size()[0], x.size()[1], -1)
return torch.mean(x, dim=2)

# Use this an input trace to serialize the model
input_shape = (3, 100, 100)

model_onnx_path = "torch_model.onnx"

model = Model()

model.train(False)

# Export the model to an ONNX file
dummy_input = Variable(torch.randn(1, *input_shape))
output = torch_onnx.export(model,
dummy_input,
model_onnx_path,
verbose=False)
print("Export of torch_model.onnx complete!")

ERZTHMARE BN ER—BZPEIFHIEN onnx X4, TE , t1#E MXNet Conda B LL
5 MXNet ME&ER,

BETR |, BUE MXNet 3% ¢

$ source deactivate
$ source activate mxnet_p36

ER XA REROE XS |, FEMARPERNUTRERFE MXNet F3TFF ONNX 1834

import mxnet as mx
from mxnet.contrib import onnx as onnx_mxnet
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import numpy as np

# Import the ONNX model into MXNet's symbolic interface
sym, arg, aux = onnx_mxnet.import_model("torch_model.onnx")
print("Loaded torch_model.onnx!")
print(sym.get_internals())

EATHLEIZARS | MXNet RAEMEMER | FITEN-LERRRFE,
ONNX #72

« BXfF Apache MXNet ##: 73 ONNX , REMNEKEI CNTK HHIE
B3R Chainer ##5 ONNX , RS NEE CNTK B%i2

A XfF Chainer ¥t ONNX |, R E MXNet %2
PyTorch B ONNX EJ MXnet ##2

PyTorch B ONNX E| CNTK #i2

ERich {32

LT REEW Conda FIIREZES AMI L ZRNBRLG RN, $HEP—NEIT 7 B OAEEHZE
I,

FH

« &R T Apache MXNet K& # iR 5588 (MMS)

» TensorFlow £

* TorchServe

EA T Apache MXNet KI5 2 fR 5528 (MMS)

BT Apache MXNet FIER RS 28 (MMS) R—1MNRBFWITE , A TAEM Apache MXNet ( B4t )
SHRSHHIFRHEIMAE I (ONNX) EEERAREE I -, MMS B DLAMI with Conda —#2
FZ&E, & MMS BB ERMALER G D RKER,

£
« EMMS FAERGSRER
« HttRBl
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- BEZER

£ MMS LA EBRGpEER

AHENFNARA MMS L EBEG D EER, ZERET MMS Model Zoo #=## , E&Z 3 MMS B
BaI#1T T 8. ERF[THRETE , Eé_LEﬂﬁ"ﬁ?ﬁdﬂJhﬁVo EXMERLT , MIRELEZEE (—
PEREK) , RFZBF[LIREER LYIKZERM 1,000 EFTEHE 5 NRATON, BxER, &8
IR A N IARER BN 5 XN EZE S AE MMS Model Zoo 3 E],

£ MMS LA RBIE & RER

1. E#EFTH Conda BIREFS AMI B9 Amazon Elastic Compute Cloud (Amazon EC2) &4,
2. BUE MXNet IRiE :
- XIFEMA CUDA 9.0 1 MKL-DNN £ Python 3 L MXNet # Keras 2 , (T T &

dp

$ source activate mxnet_p36

« Y F#ERA CUDA 9.0 M1 MKL-DNN K9 Python 2 £#J MXNet M Keras 2 , BT T 8

b

$ source activate mxnet_p27

3. HEAUTHSET MMS, &l > /dev/null FESETEHMNHNERTRTBEH T

$ mxnet-model-server --start > /dev/null

MMS REEEENEN LZETHBEEEMITHEER,
4. ETXR,FERcurl T HEE MMS WEBKRTR , HEANECESFSLECHENER,

$ curl -X POST "http://localhost:8081/models?url=https%3A%2F%2Fs3.amazonaws.com
%2Fmodel-server%2Fmodels%2Fsqueezenet_v1.1%2Fsqueezenet_v1.1.model"

5. MMS FEXNELEFEANTHELENHE, W TR , BTUZR 3,

$ curl -v -X PUT "http://localhost:8081/models/squeezenet_v1.1?min_worker=3"

6. TER-NERGHFELEE MMS Tl LimT R

$ curl -0 https://s3.amazonaws.com/model-server/inputs/kitten.jpg
$ curl -X POST http://127.0.0.1:8080/predictions/squeezenet_v1.1 -T kitten.jpg
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BN L84 T RORFR E — > JSON AV TN GRELT THER/YAT 5 M) , E , BEREH 94%

RV AT REME N IR |, RIEH 5.5% K AR N X8I T 1L

{
"prediction": [
[{

"class": "n@2124075 Egyptian cat",
"probability": 0.940

I

{
"class": "n@2127052 lynx, catamount",
"probability": @.055

I

{
"class": "n@2123045 tabby, tabby cat",
"probability": 0.002

I

{
"class": "n@2123159 tiger cat",
"probability": 0.0003

I

{
"class": "n@2123394 Persian cat",
"probability": 0.0002

}

]
]
}

7. WHAEZHREG , FEFWNRESTHNR |, BELRSER

$ mxnet-model-server --stop

AHEBEANFERERLIE, MMS &£ Elastic Inference SERRES—FEH, BXESE

B HZEER RS E Amazon Elastic Inference

HIREREFHE -5 THREMPEDERN , FSH LNEEXE, GitHub

ERL
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H At 7R B

MMS EETJEZEH DLAMI LT &f R, EOJLUE MMS T E FEEEEE].

EZER

BETHMBESREN , SEWNAER Docker RER(E , E MR ARIMEVEEIHEE , BFEETE
AEMNEEN. GitHub

TensorFlow £ 3
TensorFlow S@@ er ving @ —FERA THSEFIEENRE, SHENERSRE,

tensorflow-serving-api % 7 # Conda HREZF AMI | B9 ~/examples/
tensorflow-serving/ FKE—MA Tk, SHMLE MNIST EEAREIMZ,

EE{TIXERAPHEM— , BEFEH Conda EZEINERREZES AMI FHBUE TensorFlow 3%,

$ source activate tensorflow_p37

NE , FERERERS ROIBIAHRX,

$ cd ~/examples/tensorflow-serving/

KBTI Inception EH

T RETEHANTEAEE (40 Inception ) RS RE. FEH—BAN , BFERALEFER
ME P umBI AT 82 &/ DLAMI,

£ H Inception B4 32 MM i HEE
1. THZER,
$ curl -0 https://s3-us-west-2.amazonaws.com/tf-test-models/INCEPTION.zip

2. BEREH,

$ unzip INCEPTION.zip

3. TH—KWKREIZTHRA.
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$ curl -0 https://upload.wikimedia.org/wikipedia/commons/b/b5/Siberian_Husky_bi-
eyed_Flickr. jpg

4, BHRSERE. BHEE , X¥F Amazon Linux , 24T AT model_base_path BIB FEM /
home/ubuntu B} /home/ec2-user,

$ tensorflow_model_server --model_name=INCEPTION --model_base_path=/home/ubuntu/
examples/tensorflow-serving/INCEPTION/INCEPTION --port=9000

5. NTHEMAETHWERSSE , EFERI S —MMRRETERE, HF—NMHNKiRH
TensorFlow ff fi#iEsource activate tensorflow_p37. RE , FHENEE X AKEESS
BIREFUTRENBA, FEe®HEB N inception_client.py. WHIAFBRESH4EAES
B, AN ER PREBTNE R,

from __ future__ import print_function

import grpc
import tensorflow as tf
import argparse

from tensorflow_serving.apis import predict_pb2
from tensorflow_serving.apis import prediction_service_pb2_grpc

parser = argparse.ArgumentParser(
description='TF Serving Test',
formatter_class=argparse.ArgumentDefaultsHelpFormatter
)
parser.add_argument('--server_address', default='localhost:9000',
help='Tenforflow Model Server Address')
parser.add_argument('--image', default='Siberian_Husky_bi-eyed_Flickr.jpg"',
help='Path to the image')
args = parser.parse_args()

def main():
channel = grpc.insecure_channel(args.server_address)
stub = prediction_service_pb2_grpc.PredictionServiceStub(channel)
# Send request
with open(args.image, 'rb') as f:
# See prediction_service.proto for gRPC request/response details.
request = predict_pb2.PredictRequest()
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pr

if
ma

6. I*E

$ py

eyed_

request.model_spec.name = 'INCEPTION'
request.model_spec.signature_name = 'predict_images'

input_name = 'images'

input_shape = [1]

input_data = f.read()

request.inputs[input_name].CopyFrom(
tf.make_tensor_proto(input_data, shape=input_shape))

result = stub.Predict(request, 10.0) # 10 secs timeout
print(result)

int("Inception Client Passed")

__name__ == '__main__":
in()
, BITRRSSHRVEMKOUARE T HFRANXGEENSBIEZENRIZA,
thon3 inception_client.py --server=localhost:9000 --image Siberian_Husky_bi-

Flickr.jpg

YIZR M43 MNIST #EH

SNHTFEAHRE  RINGSHERAMGET tensorflow _model_server NARFLAEE, &5, &
AT LA F 7R 45 B P i B0 AN i 48 B AR S5 85

/N

FEAMANE—S , EEENHBER - P XHRUEURE

ZEH, PE , BAOTUEEBRA mnist_model #, ZMAF LN ECIE 4%,

$ python

mnist_saved_model.py /tmp/mnist_model

BMOFRF  BAMMATEEE-—ReBFERAAH, JIEERAZLSHER R , BNZEE

UTHA :

Done tra
Exportin
Done exp

ining!
g trained model to mnist_model/1
orting!

T—%RiZ1T tensorflow_model_server UAES HWER,

ERL
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$ tensorflow_model_server --port=9000 --model_name=mnist --model_base_path=/tmp/
mnist_model

NERHBT —DF P IREIAKN PR S 27 o

EXH#ATNE , BFFETF -—IMFINLRER,

$ python mnist_client.py --num_tests=1000 --server=localhost:9000

EZIhREF R B
MREBENB T HEX TensorFlow RFHEZEER |, B TensorFlow 5 R11Z MU,

TorchServe

TorchServe R—RREMNITE , BTRHEEMNPSHEHNREFIEE PyTorch, TorchServe fiidE T
# A Conda KIIREZES AMI, M v34 14,

BXRFEAMNEZE R TorchServe , i52 5 PyTorch XX #4#E f AR5 85

N

EB
ELREREG D EEE TorchServe

YN ANAERARERBG D EER TorchServe, ©EARMA DenseNet -161 #£8, PyTorch R
FERETE , CRERHNER, EXHERT , IRELABG ( —K/NENEEG ) , BSEL2RE
EH NG ZERNERPTEE 5 MR,

ELREEG D ERER KRB TorchServe

1. fEAT Conda WIREFS AMI ( v34 HESMRZA ) KiE#EE| Amazon Elastic Compute Cloud
(Amazon EC2) £41,

2. BUE pytorch_latest_p36 ®iE,

source activate pytorch_latest_p36

3. ZI& TorchServe 7 F , REQIE - B RREFMEWEER,

git clone https://github.com/pytorch/serve.git
mkdir model_store
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4. FRAERAGNEFRREMER, Zextra-filesSHERATorchServeZ#ERN M |, Hittin
BEME  BEMERR, EXRERFHEBNESZEE , B5HE Torch A ZRE5, TorchServe

wget https://download.pytorch.org/models/densenetl61-8d451a50.pth
torch-model-archiver --model-name densenetl6l --version 1.0 --model-file ./
serve/examples/image_classifier/densenet_161/model.py --serialized-file
densenetl161-8d451a50@.pth --export-path model_store --extra-files ./serve/examples/
image_classifier/index_to_name.json --handler image_classifier

5. 11T TorchServe ABZh L imTT Ko WMl > /dev/null 2 BEm b EES

torchserve --start --ncs --model-store model_store --models densenetl6l.mar > /dev/
null

6. TH/PHHWERGHNEKIEE TorchServe N % = :

curl -0 https://s3.amazonaws.com/model-server/inputs/kitten. jpg
curl http://127.0.0.1:8080/predictions/densenetl6l -T kitten.jpg

BRI A T RORPR E — N JSON XA ( RET TEE 5 A ) |, He , BRE
47% E’Jﬁf‘ﬁ“éﬁﬁiﬁ&h , RIEH 46% K AT REME N R BEIM

"tiger_cat": 0.46933576464653015,
"tabby": 0.463387668132782,
"Egyptian_cat": 0.0645613968372345,
"lynx": 0.0012828196631744504,
"plastic_bag": 0.00023323058849200606

7. HEZENER , SRS

torchserve --stop

H At R~

TorchServe £ 7T MR |, &7 LLIE DLAMI 326 LZ4TiX R, &0 LAFE TorchServeln
BEE#ERTEALEEEN],

EZER
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EXREZ TorchServe X+ , @FE01A TorchServefF Docker #{Ti%E & ¥ TorchServe ThEE |, &
2 L8 TorchServe GitHubI B T &,
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REFS AMI FRARER

H 4% DLAMI

EUEAL | BFRBIEXRFA SR DLAMI HEE LR EXE DLAMI EEFHHEHIR R
E3-

o ALKEFR DLAMI

- BXBHEHNRER

F 4R E#hix DLAMI

DLAMI (Y REERBTEIIEH , LRI AREREZ SIELRRA, CUDA, HtvBHEHMEREMIL. W
RIECEM DLAMI —BRERIHEENAER  WEBRHHXE, EELTMFHERMEMRES. &
ELRNEMERNEE. HE , B LER Amazon EBS KREBEHIE , FFHEK NB#FHH DLAMI, B
BE#TTE , BAULEAR , BNHARE MR D HRBIER T E,

(® Note

£ DLAMI 2 |8 ft inF &3 Amazon EBS &8t , S MER—NAIAXEET EH DLAMI F#F
%,

1. {£H Amazon EC2 &l &k 0IZ2 7 # Amazon EBS &, BxiF4iREA , 550l Amazon
EBS %,

T AIZEM Amazon EBS BMNZEIIAE DLAMI, BXFMVEEA , S M N Amazon EBS %,
RRMENEBE , IRREE. REJHNEEXH.

E3) DLAMI, BXEFAES , BSHE I FEE DLAMI,

MIB DLAMI 5B Amazon EBS &, BXUHHULHA , 1510 E Amazon EBS 5.

FiZ Amazon EBS B iNEIFTH DLAMI, HZEBS IR 2 FRYMERE A NS,

FERINSIE T A 4740 DLAMI £ | 1L 34K UL IAR) DLAMI, BXERAWERHER  HSHE
B.

N o g M b
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BREAFEMNRET

B, AR EE DLAMI EFHEHRM4. BEBUEFER pip REH Python B2, BIERNTE
# Conda FRE ¥ AMI £#Y Conda REBERMERA pip UEFBHE. BEXARMEZEEA , ESH
BERES R ML,

(® Note
BNTREFRIRFEERN —EMY. ZHERBAIRENFRDIARRGSTRLSHEER
KMo EXMERAT , ENZRRELT AR , BEREUUENRF BRI, &, £7
UEZHUATERNAAREBRINE, BER , IMERTEREKEMEFIERATRHS , X
BERERNTEBRIELMEREM.

MREENBZETENMNERGENERES X , BBCEMHMNINE , REN --pre WA pip
install --upgrade KR : Hln :

source activate mxnet_p36
pip install --upgrade mxnet --pre

Amazon Deep Learning AMI 125 T %% Conda MEMEFZHHE T, HTFMEHHEIREARS |
ERI-ARIERBFNRETIIEERE, BUELEINRER -, BREARERH ST NE
#o. DLAMI #4{R DLAMI RIEMAAEHERREEY , BFERIEAFZENEARGEIEHELEREZ
7o
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Z 4 Amazon Deep Learning AMI

&% Amazon REF2E., BN Amazon BF , BRI R TEANREASHLLHBBEALNE
SR E BRI L LR,

ZERZRNAHEHEE Amazon WEF, SELEEXNFEER NN ZEHENcHINEZ M

« =EE — Amazon TR E Amazon =HIZ1T Amazon IRFHIEMZEN, Amazon ik R2H
AZEFERANEKRS. EAN—FHD , FE=ZAFFIHIEHMNRZMNBIERNZLHER M. ETHER
FDLAMIBEHITR |, it RIX 2 B8 B A RS .

© TIREE-BHTEBREER Amazon RS RE. BEFENHMEARNT , SHEEN BRI
. BRANERANERREREN,

BESCARF RS BYIE T MR AN GE A DLAMI BY A STAEHR BRI, BT =R A MMIE E DLAMI LK
BHNREMNEAE B IR, LEFFI MAMER M Amazon RS K B SIS E MR EHDLAMIBE

3
WMo

BEXEZEER |, B5SH Amazon EC2 FHIZ & 1%,

FH
« FEEIERI Amazon Deep Learning AMI

+ |dentity and Access Management Amazon Deep Learning AMI

« BEFMEFE Amazon Deep Learning AMI

« MR Amazon Deep Learning AMI

- ¥)# 1 Amazon Deep Learning AMI
- P EMIZEHEZ 2 Amazon Deep Learning AMI

f §) B dE R Amazon Deep Learning AMI

% Amazon ZEFTEEEER T Amazon JREZS AMI FVBIEBRT . MAEKEEFTIR Amazon , AR
RPETAERNBHNLREMEEM Amazon Web Services =, BHTHEPTIEEEIEMEEH LMK
BHEE, BEAFTEFFERK Amazon Web Services W&Z 2 BBMEERES. BXBERALANES
ER , BSRBIERTLE WA FEHE,
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REFS AMI FRARER

HFHEERPEH , RINEUERI Amazon Web Services i &EUE H £ Amazon IAM Identity
Center 2 Amazon Identity and Access Management (IAM) iIRBN AP, X# , 8NP RRE
TEHIERIMENNR, BMNERBUEBIUTARNRFHIE

- WENKFERSZESHRIE (MFA)

- £/ SSL/TLS ERIFEE, Amazon HITERFER TLS 1.2, BiIUEA TLS 1.3,

- EAIRE API M A P&z B & Amazon CloudTrailo

- £ Amazon MEH RS RUKEFHFERIARZL24 Amazon Web Services.

- FABREEZLERS (HlI Amazon Macie ) , ©EBIT XIMMRI Z#1E Amazon S3 HEV U
Bz,

« MRIETE Amazon BE B TITREZ API ITHRIHEELT FIPS 140-2 BIEAYINBER | EEA

FIPS i 5. BXA AN FIPS HEMNESZEER , TSR (ZEBKIPEELAEFRAE (FIPS ) 5 140-2
) o

RATRZIBUEY SN ZEESRBRBER (WEEFNEFEREbi ) RARZES B BRER A
FER(MEMER) . XTREEFEMEH A, AP Amazon CLI | 2 SDK £ DLAMI Amazon Web
Services FHM T EITHER. Amazon EATEHHNFRER B HE X XAFER PR AN TAHIEL
ARESATIIRICHBEE. NREQABRSS[REMEMNL |, BB EFTEEMNUPIESEIEFEER
KUY 1Z RSB E R,

|[dentity and Access Management Amazon Deep Learning AMI

Amazon Identity and Access Management (IAM) Amazon Web Service AJ# B EIE f 24 bRl
3 Amazon FRH T EIER. IAM EIE GG LUET S AR ( BF ) RN ( EEANR ) £
DLAMI FRH AR, BRI LA IAM Amazon Web Service , TEX NN TR,

A< Identity and Access Management FIE Z{E 8. , 25 Amazon EC2 #J Identity and Access
Management,

£}

- ERSHHITEHEIUE

- EARKEEE

 IAM 5 Amazon EMR &4/
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https://www.amazonaws.cn/compliance/fips/
https://www.amazonaws.cn/compliance/fips/
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/security-iam.html
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RELT AM 7 5 A R
£ /A S 0#H TS 0K

SRRIERE Amazon A BHEIEEFZMN AR, B4 EL 1AM BF B4 5i@i3 8 Amazon Web
Services Ik PR FE IAM A& 1T BB IIE ( &% Amazon ) o

WMRE Amazon SLREARTHE , IS Amazon RIEHHFF KEH (SDK) MasH17#O (CLI) , SU{E
FERENERTERJETNBRLE R, NRETHEH Amazon TE | NI AMECKEBER, BxEHKE
ENFEZETESEERNESER , E2H IAM AP EEPHEE Amazon API 53R,

TFEAAREHRRIESZE , RHUREEERHETCZELER, W, Amazon B EFERZES#H
iF (MFA) RIEEKFHLeME, ETHRESZELR | 528 (AM AFERE) # M & Amazon F{#E
ZEHH/HREIE (MFA),

Amazon Web Services I~ root i F®

B8 Amazon Web Services IKF , BAEE —NMNERXREM , XSO UUZLHEKFPHRAERR
Amazon Web Services fI'& R, Itk & P#EF A Amazon Web Services I F root AAF |, ARG AIZK
Pt E A9 BB F R4 sttt MR AR B R BN G R iZ 5 0. BAUBWEFREFARAFHITHEES. RF
HIRAFEIE , AEAXEEIERPTNBRAFATURITHNES. EXEELZURAFFHEZINES
MWEEIIEK , FSHE IAM BAFER P FEZERAFEIENES.

IAM AP M4

| AM A 7 2% Amazon Web Services Ik WEFRMNARNARFEERENRN S M. FETEERNE
AT, BUERAKEL , MARCIEEAKHEIL (BB MFRIZE )W IAM BF, B2, R
F-UEENFERASSESERBEIUE IAM AR , BNBURRIERZA, BXEZER , ESH
(AM AR PN TEERBEZIENERZSEPRE R ZEH.

IAM AR —1MNETFHRE—4A IAMAFNE R, BTEERENSHEF, ATAFERABEAR—XMHER
SNAPEENRRE. IRAEAEAF, , FHATUERMHEERAPNE, fli0 , AffEEE—1MNE R
IAMAdmins BB , H R ZEARFREUERE IAM &R,

BARF5aeTE.,. AFE—tS5EMARZNAREFXE K MARSELETECHEAMAEE, AFA
BXAWKBPEL K MALEHIGNEZILE,. ETREZER | HSHE (IAM AFER) PN 6IE
IAM AP (MARAR ),

IAM A&

| AM & &2 ENEBEFEEMNR Amazon Web Services Ik & B, ©ELTF IAM BF , E5HE
ARTREk, &ALL Amazon Web Services Management Console @33 £ # & & 1F /1 I B 18 4E IAM
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REFS AMI FRARER

At FALUERAA Amazon CLI 5 Amazon APl IRERFEABENX URL RRAAR., BXFERAA
BHEENESER , 208 (AM AFER) YHER IAM A&,

BRI FEIER IAM SeEU0TERTRER !

- BERAPER - ERRESHIENR , FRAGHNARENNR, YRKEFHHTHORIE
i, Z5OREASHEXRARRTHALBECELHNR. AXREFHRINBENES , F5H
(AM BFiEE) P AE= S 5 RRHEBCIEAE,

o g8t IAM AFPRR - IAM AFRABTRA IAM A8 |, LENRESHNBEESHTENR,

- BIKFER : £9UER IAM B8UATFRIKFRHENA ( IEEMRK ) HEENIKF PO E
R ABRRFEKFEFENBERAEELSR, B2 , HFELEIR Amazon Web Services , &1 LA
FRBEEEMMNBER (MAREAAGEIRE )., ETHATERKFAFERNACHNETRRNE
B2ENER , B2E (AM BFER) F1 IAM AE5E TR RNEBEMATE,

- BIRE IR — B Amazon Web Services £ EH 2 Amazon Web ServicesfRES Y TheE, a0 |
LHBEENMNRSHHTRAN , ZRSEE S Amazon EC2 Fiz{T M AREFE1E Simple Storage
Service ( Amazon S3 ) FEMN R, REATRELEAREARANEENNE, EARSACHFEHR
BRS MR A BRMIT IR E,

- BERGEALE (FAS) — HEZEA IAM AR S A BEFRRITIRIER Amazon , BHEMAZIEA, £
ARELERSN , BAgEaT—MRE , BBRERGEFTRRSHEH S —MRE, FAS A
BAZEE AR K Amazon Web Service 6] T iR S & HiERIiER. Amazon Web Service
AEYRS KB EESH M Amazon Web Services SRR BT RESERMIIERE , T &% H FAS
BR, EXMERT , BURMEFRITEXAMRENNR, BXRKE FAS HRINVKREFRE |, #
SRAERILASE,

- RFSAE - RFAGERRSAREBELNIKF RRITEREM D IREN IAM A€, IAM B2 R T
£ IAM eI, EHAMEBRRS AR, BXEZER , 551 (IAM AFER) F/ 6lZE[D
Amazon Web Service ZRIXFEN A E,

c REMEXAE-BSHEXABE —MHERSHEXENERS AR, Amazon Web Service iR S5 7] A H
FREEHITRENE G, BRSHEXABHINELENF Amazon Web Services i |, F EIARS
B, IAM BB AU UEEFEETREEERSHEXZEHNR,

« £ A@@ mazon EC2 LIZ1THNARERF — SR LAEA IAM AREEE EC2 Kfl LE1TH A H
Amazon CLI 2 Amazon API &R B A F R IGRIEP . XL TE EC2 £HlPEEihEZER.
Em EC2 X615 E Amazon AEHFEHAHEMENARERER , £FZ0IZEM IR Z 3258 E
BIEREXH. RFREXHIER/E , HF EC2 R4l LzTHREFEEBREBIGHZIE, BXESZE
B, BZH (AM AFERE) PEA IAM B3 Amazon EC2 3] EZ1TH R AR F R FHER,
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REXI AMI FRARIER
ETHEREAR IAM %R IAM AP |, 525H (IAM AFER) PR EE IAM & (T EA
F)o

e F SR E i ]

BA LA Amazon BN SR KBS HF EM INE Amazon B8 ERFKZEH FHNHRINE, KEILHH
H— PR Amazon , BESHHERXEKEN , ERENXHEHNE. Amazon EZF A ( AP, root A
FRAGSE ) REBERMITAXLERR, REFHNRBAERATERIEL B R, KSHBKREEE
JSON X#4#9 Amazon FERFHEF., Bx JSON KEXHMNLEMNNENESZEE | 2R (IAM
AF1ERE) $H JSON FEEHIK,

EE R W LAER Amazon JSON REEREEERMIGFMT L, B2 , BDEME AT AT LR IR
1THRE , UREMALAFZHTHT,

RIANBRT , BRPANAREKENR. ERFAFPXNMERRIITRENDTIR , IAM BEER TSI
IAM KB&, g, EBATEARRN IAM X , HEAFTURAEE,

IAM KB E IRENIR , TR FEERBR A EZRITRE. M0, RIRE—NAIF iam: GetRole
BN, HEIZRIEHN AP LM Amazon Web Services Management Console Amazon CLI,
5 Amazon API SRERA&BE L.

ET 508K

ETHONRBETMMNESM (W IAM AP, AFASAER ) B9 JSON RURRM I, XLRE
EHAFNASAEMAMES T BLERFNITHLRE, BETHRNTEETSHNRE , 55K
(IAM FF#s8E) RIEIE IAM K,

ETHHNRBALE -SARNARKERIEERE, ARREEZRARZNAS, ARAGH, &
EREERIN VKRR , BT LUREM MBI PRSI, FHAMA L Amazon Web Services I/, #E
EREEEE Amazon FERBNEFREERE, BETHNAEEERBENNEBRRE CBRLITERRE &
25 (IAM fFiER) PRERERKENEBRKR 2 BFITEE,

BT 7R R Mg

ETRIFHREE M N BRAY JSON KM, ETRFMNRENRESE IAM ABEEREM
Amazon S3 FHEMERE., EXFETHRNRBHRS T , RSEER JMER EINREHII 4 ER
BRI E. N THEERMMRBEHER , REEE IS EEE AN 2R RNTHREREAREF LSRN
THT, YTEETHREFENRBHEETH. ERATUSEK,, A/, A6, BREA /3 Amazon

Web Services,.
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ETRFNRERM T IZRSFHREKRE, ETREETRRNKRBERER IAM FE Amazon £E
KB,

HRIEF F|F ( ACL )

mEEFISIR (ACL ) EHBLEME (KFARA, AFRAS ) ARGARKR. ACL EETHIRAEK
BEREL , REEATEEA JSON KM K,

Amazon S3 #l Amazon VPC B2 X # ACL BWERSE =¥l Amazon WAFE T f#BEX ACL WEZE
B, 2% Amazon Simple Storage Service FF X A R 1ER FHY G EIEHIFIFR ( ACL ) #E%,

HREgRE
Amazon X#FHMAAENARERE, XERBRETLIREEE AN RERERR THRANR.

- RRLA  RRLAAR-IERBE, AT REETHSOREBALN IAM K& (1AM BF A
&) BFHNEANR, TAXKRENRIR. XEERNREZFET S ORI R R ENRD RN
RE&, & Principal ZRHTEERAFHACHETHRRNRBEAZINRL ARG F—-TURERH
EXELFEEAT. BRNRLANEZFEE , H2H (IAM AFERE) /Y IAM EE R ERIL
5o

. PRSI (SCP)-SCP £ JSON &8 | F Fis M RAM B (T (OU) B ANE. Amazon
Organizations Amazon Organizations  —BA TX &M B BRI Z Amazon Web Services i F
M THENEFERNRS. MREALANBHATHERME , WAXEZER 2 IBMK - S RS 3
REE (SCP ) . SCP BR#I & MK RIS ( BI/ES S Amazon Web Services K~ 1R P 3524k )

B PBR., A< Organizations M SCP WEZE L , 5 (Amazon Organizations FiF¥E/) FH
SCP W TR,

- DERE  SERBRIEUFEAXNNAGTRESA /IR IGN 2ENMENSBUREN SRR
ZROFENNRRAFIACHET HONRBNSERBARE, NREATLUREETHRER
B, E—URBPNENELFEEAN. BXREZER , 550 (IAM AFERE) PHSER
& o

S RBERE

HAZNRBEMNRBENA T —MERE , ERNNREMERNEIER, BT HRELS RS HREREN
A Amazon ERE AWER , HSH IAM AFEEHHRBITEEE,
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IAM 5 Amazon EMR &4 8

& A LA Amazon Identity and Access Management 5 Amazon EMR —E#AREX AP, Amazon
BR. B, ACNKE, SRR SUEHIX LR P MA G LG R BLL Amazon RS,

AR IAM 5 Amazon EMR £4FAMNEZEL , H5 5 Amazon EMR B Amazon Identity and
Access Management.,

B FRFMEEE Amazon Deep Learning AMI

&8 Amazon Deep Learning AMI =6l T 24 GPU 52 T E |, @3 —/ @ Amazon & GPU f#
RAERG T HENSAIE CloudWatche BEXEZEER , H5H GPU G FL{L AR 5 Amazon
EC2,

£ A% 5 BR iR

AR Amazon Deep Learning AMI BRER G XTI 21E Amazon AR FUESSFIKE, K4 ID. DLAMI
KHUMNBREREEREHNREB. T2RERREBEXE DLAMI HEANGTHER. TaRERREE
X< DLAMI W HEHMEE,

« Ubuntu 16.04
e Ubuntu 18.04
* Ubuntu 20.04

 Amazon Linux 2

EERIR E &R DLAMI BTEABRRE , BERBIHE NEMN Amazon EC2 EHIRMIRE, ¥R
LRI fFEFA%4A OPT_OUT_TRACKING , HFFREXBEIRE N true. BXEZELR , HSHFRIC Amazon
EC2 &R,

A HERIUE Amazon Deep Learning AMI

Amazon Deep Learning AMI R ZANEMRIT RN —F 7 , BE=LFIHITXNLLEF Amazon EM %
BTG, BXIEFNEAKITRNESR |, S5 Amazon EC2 K& MERIE,

BEXRBEESHITREENE Amazon R FIER |, BSREMITRIX 2 HSEE N Amazon i, Bx
—RER , BSEAEMIT,

IAM 5 Amazon EMR & & £ 176


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/AWSEC2/latest/UserGuide/monitoring_ec2.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/monitoring_ec2.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/Using_Tags.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/Using_Tags.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/compliance-validation.html
https://www.amazonaws.cn/compliance/services-in-scope/
https://www.amazonaws.cn/compliance/programs/

REET AMI F & A RIEE
Ba L ER TEHE=AF1TIRE Amazon Artifact, BEXEZEE |, iI5SHTE Artifact & tif Amazon act
FREHRE.

BEFEADLAMIN N EMBEIRTENBENBBE., RLRNEMBRURERNEENEM,
Amazon B T U T RIRFKHBEIRIEHE

- ZEMEEHMPREATERIREMSEAMPREANITER - XEFBEMITCTEMEEED , H
R THE Amazon L EE TR MM EAMNEHIFEN SR,

- EARE — WITHEBENERmETEER TEMENTLMAAEX,

 f£fAAmazon Config 7F & A &R 5 F B AN E{4 %R — &% Amazon Config B 5 iF4 &8 B IRECE
EZAEELFEHNIPEE, T ANEMR,

« Amazon Security Hub— Bt Amazon JRE A2 H T AN R LIRS Amazon , BHEREREBFE
T2 T EMRESRE,

¥t 7 Amazon Deep Learning AMI

Amazon £IKEMIZERE S Amazon XM ATAXHEN, Amazon XFRMUSNMNIERENEE
WATAKX , XETAXKBESEER, SFHENSETRNMERE, MATAKX , SO LRI FRE
EURAXzBLHEE B RN AREBNNARFNREE. SRENENESNREPOLERMZEY
Mk, TAXEEESNTAY, REENATT B,

BX Amazon XM AXWEZEER |, 55 Amazon £EKEMIZHE,

BXRFBEHIEFHFEHRENZOERNIENEFR , FSH Amazon EC2 R M,

Ry B iR #E % £ Amazon Deep Learning AMI

HERIZEZR S H Amazon EC2 12X #. Amazon Deep Learning AMI EXEZELR |, ESH
Amazon EC2 F I EaiREL £ M,
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https://docs.amazonaws.cn/artifact/latest/ug/downloading-documents.html
https://docs.amazonaws.cn/artifact/latest/ug/downloading-documents.html
https://www.amazonaws.cn/quickstart/?awsf.quickstart-homepage-filter=categories%23security-identity-compliance
https://www.amazonaws.cn/quickstart/?awsf.quickstart-homepage-filter=categories%23security-identity-compliance
https://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
https://www.amazonaws.cn/about-aws/global-infrastructure/
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/disaster-recovery-resiliency.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/infrastructure-security.html
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DLAMI WEEE X

I (a3

c RETHAZH?

c ATLEERTHER?

 BBLE DLAMI Z b B £ 2

« BRNREREREFL ?

« REIZAT ARHRTT IR E A FHY dLAMs ?
« #HY dLaMis ST EHEELBIMK ?
« FBA DLC g ?

RETHAZTNL?
2023 % 11 A 15 BHAmazon Deep Learning AMI ( dLAMis ) F2 BN IR B NA

« A Nvidia TERERF ( X P3, p3dn, G3. G5, g4dn ) # DLAMI,
- £/ Nvidia OSS &z2F /8 A EFA ( X¥ P4, P5) iy DLAMI,

Rkt | FHERAFHNZ M AMIID AXHBENEB 2D B CIEZFHH DLAMI, XL DLAMI FA]Hift |
MR , KRE— 1AW dLAMI FAEEFS — MG | it |, X p5 B DLAMI FARXE
93 , &Z’Iﬁ%o
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>
4

Deep Learning Base AMI Proprietary Nvidia driver

FORK

N—/
Deep Learning Base AMI

>

L 4
Deep Learning Base AMI OSS Nvidia driver

AT AFTEHRITHER?

B a0, AT NVIDIA GPU £ DLAMI 2#E3XE NVIDIA WEERREIEF. B2 , & , L
Linux IR XEZ T T E , ZTEFEEAXREEF ( Hl0 NVIDIA GPU BT ) 5HAM
AR EFHBERET R, LERZERT P4/P5 R 5I324] £ GPUDirect RDMA |, iXFp L4 i
GPU &%t fE A EFA #1172 m NIk, Eit , dLAMis A OpenRM 3172 ( NVIDIA FFRIES)
BRF) , ZRIBFETIR EFA R BFEZUIEF P4, P5, B2, Ik OpenRM BHRFFZHR
IBEYSEH) (P3, G3 &) Hit , A THERRMNEZ BRI FXHEABEFNEH. SHENLZEH
DLAMI , BATRDLAMIZ A ———A#FEFAOpenRMEZI R ( XiFps. p5) , T—AFEAKIAN
TERFEF ( ZFRIBHEH P3, p3dn, G3., G5, g4dn) .

HRLE DLAMI =2 bt 58 B9 220 2

Fr8 DLAMI #3Z tb B 20,
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REZEIT AMI FRARERE
XFRERAET A ?
QABERBHORGIZRE LZT , # DLAMUSASIRE L DLAMI BIIhRE, HAERR S, MREME

AHZ DLAMI , NIZEHBRES DLAMI R ITH AT R B FRA SIS LF3) DLAMI ( kst ) o
Plan : BREFEEIENT

- FREWEKN CLI ZEWiAA DLAMI ( R TFX)
- EFRAWEGIEE EBEIESE AR CLI B3 DLAMI

MREEM EC2 #2%5| A B3 DLAMI RIZEAIT : 84 DLAMI #iR %I H T EC2 24| & T IFHISHI3E
B, BRZEFRBHNESG LB DLAMI

u bU ntu® Deep Learning Base GPU AMI (Ubuntu 20.04) 20231018

ami-05f9aedeafddcf112 (64-bit (x86)) &~ e
Ubuntu
Supported EC2 Instances:P5*, P4%, P3%, G3*, G5, G4dn. aelease notes: Release notes: https://aws.amazon.com/releasenotes/aws-deep-learning-base-gpu-ami-ubuntu-20-04/ O 64-bit (x86)
ubuntu® Deep Learning AMI GPU PyTorch 2.0.1 (Ubuntu 20.04) 20231003
ami-005656037407cf99 (64-bit (x86)) ( Select
Ubunt
Uty wwmﬂnaw notes: https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html O 64-bit (x86)
Platform: ubuntu Root device type: ebs Virtualization: hvm ENA enabled: Yes
ubuntu(-\ Deep Learning AMI Neuron PyTorch 1.13 (Ubuntu 20.04) 20231003
aml-0f337e1c69255b206 (64-bit (x86)) (r/ T
Ubuntu
\Supported EC2 instances: Inf1, T, Trn1n, Inf2) Release notes: https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html O 54-bit (x86)

Root device type: ebs Virtualization: hvm ENA enabled: Yes

WMREFEA CLI B3 DLAMis |, M AR S chEiR, HH0 -

Bal, AR CLI &R TXHFMAERHI [P3. p3dn. G3. G5. g4dn, P4, P5] WEZ DLAMI :

aws ec2 describe-images --region us-east-1 --owners amazon \

'Name=state,Values=available' \
--query 'reverse(sort_by(Images, &CreationDate))[:1].ImagelId' --output text

¥TH CLI B =Z

N F %% P3. p3dn. G3, G5. g4dn FyEHt DLAMI :

aws ec2 describe-images --region us-east-1 --owners amazon \

--filters 'Name=name,Values=Deep Learning Base Proprietary Nvidia Driver AMI (Amazon
Linux 2) Version ??.7?' 'Name=state,Values=available' \

--query 'reverse(sort_by(Images, &CreationDate))[:1].Imageld' --output text

X F X% P4, P5 KYER DLAMI :
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aws ec2 describe-images --region us-east-1 --owners amazon \

--filters 'Name=name,Values=Deep Learning Base 0SS Nvidia Driver AMI (Amazon Linux 2)
Version ??.?' 'Name=state,Values=available' \

--query 'reverse(sort_by(Images, &CreationDate))[:1].Imageld' --output text

BRI S AMI WEFIRABA, BXWEE EC2 KB LES AMI, FSH ALK TEA,
RBIZAT ABHRFT 18 E A #TRY dLAMis ?

BRZR PRI B E R DLAMis SRIREVRFAVIESR, KB R, N T MIhee, & L WERERD
2/ 2023 F£ 8 A 11 B2 B A% K Amazon Linux 2 DLAMI , BB A{RAT LA 1E 2023 &£ 11 A 30 A
2 Bl K EESERHE A MEATRY DLAMI ( S ALK 3ER ) o

¥THY dLaMis 2~ 2EhsE L BFi K ?
T, ¥ty DLAMis T2 EKFMIEE, HF2FHH DLAMI G412 79 8118 DLAMI BYFr B ThEE,

HEEMZ M  FIRETCINRERBNEH LZTH. RIS DLAMI 2 AFWA |, UERINEERES
. BMEERSH DLAMI , HEEKFSoF EFERA,

BRA DLC e ?

DLC A2& NVIDIA BFEF , BLENFZHERNZE, ERENHR DLC EERERFIHFEN
AMI E3Z21T7,

PRBIZAT ARHRTT LA FTHY dLAMIs ? 181


https://docs.amazonaws.cn/dlami/latest/devguide/appendix-ami-release-notes.html
https://docs.amazonaws.cn/cli/latest/userguide/cli-services-ec2-instances.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/al2-live-patching.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/al2-live-patching.html
https://docs.amazonaws.cn/AWSEC2/latest/UserGuide/al2-live-patching.html
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HXER

ES ]
« Bz
- HXABEXE

« B

iz

e 11z : Amazon JREZEY AMI

HXEEXE

5REFS) AMI XX EFEHIIEK

/B35 Amazon Deep Learning AMI ( 10 2% )

F£ Amazon EC2 C5 M P3 k4l E AL 31 M TensorFlow 1.6 R ANRIIZRIEE
EATHEFEINLARZHEHE Amazon REF AMI

RHESFIZIIRE : NE Amazon LRHNEFIMNREFY

£/ Amazon BREF 3] 2 bk

= [ &
o 8 : MMAREES DLAMI XN ~REHEER?

UTRANEW :

o JFtEEEBIAmazon SREZEST AMPINABE | AELAKRE : SREZS AMI HXHIXEEFH
pIE2

o “MWE"LIZ : Amazon REZFT] AMI

« [\ : 2BRET NVIDIA EzhFZEFF CUDA ?

=, XL DLAMI EEFREMRAS, 7 Conda HREZY AMI @EFT DLAMI B EHTRA, CUDA
LZRMELHTE PHRITTHEANB. BHRUUSHESE AMI WEREE | BIAZET 4,
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https://forums.aws.csdn.net/forum.jspa?forumID=263
https://www.amazonaws.cn/blogs/ai/category/artificial-intelligence/aws-deep-learning-amis/
https://www.amazonaws.cn/getting-started/tutorials/get-started-dlami/
https://www.amazonaws.cn/blogs/machine-learning/faster-training-with-optimized-tensorflow-1-6-on-amazon-ec2-c5-and-p3-instances/
https://www.amazonaws.cn/blogs/ai/new-aws-deep-learning-amis-for-machine-learning-practitioners/
https://www.amazonaws.cn/blogs/apn/new-training-courses-available-introduction-to-machine-learning-deep-learning-on-aws/
https://www.amazonaws.cn/blogs/aws/journey-into-deep-learning-with-aws/
https://www.amazonaws.cn/blogs/ai/category/artificial-intelligence/aws-deep-learning-amis/
https://www.amazonaws.cn/blogs/ai/category/artificial-intelligence/aws-deep-learning-amis/
https://forums.aws.csdn.net/forum.jspa?forumID=263

REFS AMI FRARER

| BRELET cuDNN?

=

| MAEERMEIN GPU REYMFPRAS ?

11T nvidia-smi, BFEXHIEHE  FLER—IPHZAD GPU , REHFHAFEFE,
B RERNBRIZE TELRE ?

21 ,{BR¥E % Conda KREZ¥S AMI £,

@] : 2% T Python BYBBAMRA 2

1 DLAMI #EF Python 2 M 3, i Conda BREXS AMI EFEA TENMELENAMRAAIR
%,

| . BELET Keras?

M AMI TiE, # Conda FIRE S AMI EBMEEMBIIRIRM Keras, Keras BARASEUR FAEZRH
X,

|\ 2RRRK?

8 DLAMI R & %1, ER , EAERTEFMEERMNEHIERE SR ER, ERESZE
B | 52 DLAMI I EH

[ B TR T HRAVAELRR CUDA H#iRE GPU HXEE, XREALAEE?

RESERANSSHIRE, RERINHKEFTESR GPU TRIERIET, WREIT nvidia-smi /%
BEREMGPU , WEFEFEAHFE —IMHZ GPU BIEHIKMES — DLAMI, BEXEZE
B, 55 1£# DLAMI By SEfISRE,

| : RAE LA Docker ?

MiF Conda HIiREF S AMI AR 14 FriR |, BRE £ L% Docker, BEE , BB EXE GPU £HIl L
f£ A nvidia-docker , FBEfEA GPU,

[ : WRLE X3R4t Linux DLAMI ?

X i3 ]
EZERIB ( BXEM ) us-east-2
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https://github.com/NVIDIA/nvidia-docker
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X (BT

EXEERE (FFRLEMIE us-east-1
B )

ZEES (dtmAEE us-west-1
I )

EZEFEIZB (HmEXM ) us-west-2

= (HPE) cn-north-1
TE (FE) cn-northwest-1
TA#X (&R ) ap-south-1
TA#X (BER) ap-northeast-2
TARH X (TN ) ap-southeast-1
LA#X (ERE ) ap-southeast-2
WA#X (FRR) ap-northeast-1
IEXR (HRE) ca-central-1
BN (EZXRE) eu-central-1
BN ( ZBR=) eu-west-1

B (1R) eu-west-2
B (B2 ) eu-west-3
EEMN(ERT) sa-east-1

o [7] : BRLEXE R Windows DLAMI ?

X5 5B
EERE (HEM) us-east-2
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DLAMI #Y & 4 5. BA

@ Note

Amazon Deep Learning AMI EMESEZHRZEHT . XEEBELZLWNTRIEEEL LM
B,

B iEZR DLAMI

TensorFlow43ER AMI

* Amazon Neuron
« Amazon ®E 33 AMI Neuron TensorFlow 2.10 (YL &3 Linux 2)
» Amazon #E %3] AMI Neuron TensorFlow 2.10 (Ubuntu 20.04)
« GPU
» Amazon R®RE 33 AMI GPU TensorFlow 2.15 (M &3# Linux 2)
« Amazon R®E 3] AMI GPU TensorFlow 2.15 (Ubuntu 20.04)
+ Amazon JRE %3 AMI GPU TensorFlow 2.13 ({L & ¥ Linux 2)
+ Amazon JRE ¥ AMI GPU TensorFlow 2.13 (Ubuntu 20.04)
» Amazon JRE%¥ 3 AMI GPU TensorFlow 2.12 (I &i# Linux 2)
(
(
(
(

« Amazon SR®RE*¥ 3] AMI GPU TensorFlow 2.12 (Ubuntu 20.04)
« Amazon SR®RE*¥ 3 AMI GPU TensorFlow 2.11 (Y &3 Linux 2)
» Amazon JR®RE ¥ AMI GPU TensorFlow 2.11 (Ubuntu 20.04)
« Amazon R®RE 33 AMI GPU TensorFlow 2.10 (Y &3 Linux 2)
« Amazon JR®E ¥ AMI GPU TensorFlow 2.10 (Ubuntu 20.04)
+ Amazon JRE ¥ 3 AMI GPU TensorFlow 2.9 (Yl &5 Linux 2)
« Amazon R®E %3] AMI GPU TensorFlow 2.9 (Ubuntu 20.04)

» Amazon JRE %3 AMI GPU TensorFlow 2.8 (I i# Linux 2)
» Amazon JRE *¥ 3 AMI GPU TensorFlow 2.8 (Ubuntu 20.04)

« Amazon JR®E %3] AMI GPU TensorFlow 2.7 (L 5i# Linux 2)

SEEAEZOT R S AMEGPY fensorFlow 2. 7(Bbuntu 2664



https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-neuron-tensorflow-2-10-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-neuron-tensorflow-2-10-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/deep-learning-ami-gpu-tensorflow-2-15-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/deep-learning-ami-gpu-tensorflow-2-15-ubuntu-2004/
https://www.amazonaws.cn/releasenotes/deep-learning-ami-gpu-tensorflow-2-13-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/deep-learning-ami-gpu-tensorflow-2-13-ubuntu-2004/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-12-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-12-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-11-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-11-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-10-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-10-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/deep-learning-ami-gpu-tensorflow-2-9-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/deep-learning-ami-gpu-tensorflow-2-9-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/live-deep-learning-ami-gpu-tensorflow-2-8-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-8-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-7-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-7-ubuntu-20-04/

REFT AV

FRARER

+ Amazon JRE %3 AMI GPU TensorFlow 2.6 (1L &i# Linux 2)

« Amazon R®E %3] AMI GPU TensorFlow 2.6 (Ubuntu 20.04)

« Amazon R®E 3] AMI Graviton GPU TensorFlow 2.6 (Ubuntu 20.04)

« Amazon R®E %3] AMI GPU TensorFlow 2.6 (Ubuntu 18.04)

» Amazon JRE %3 AMI GPU TensorFlow 2.5 (1L &i# Linux 2)

« Amazon R®E 3] AMI GPU TensorFlow 2.5 (Ubuntu 20.04)

PyTorch4&E/ AMI

« Amazon Neuron

» Amazon JRE %3 AMI Neuron PyTorch 1.13 (I &3 Linux 2)

« Amazon R®RE 3] AMI Neuron PyTorch 1.13 (Ubuntu 20.04)

» Amazon JRE %3 AMI Neuron PyTorch 1.11 (I &5 Linux 2)

« Amazon R®RE 3] AMI Neuron PyTorch 1.11 (Ubuntu 20.04)
« GPU

« Amazon R®E %3] AMI GPU PyTorch 2.1 (Ubuntu 20.04)

+ Amazon JRE ¥ AMI GPU PyTorch 2.0 (£ 5i# Linux 2)

« Amazon R®E 33 AMI GPU PyTorch 2.0 (Ubuntu 20.04)

« Amazon JRE*¥ 3 AMI GPU PyTorch 1.13 ({55 Linux 2)

« Amazon R®E 33 AMI GPU PyTorch 1.13 (Ubuntu 20.04)

« Amazon JRE*¥ 3 AMI GPU PyTorch 1.12 ({53 Linux 2)

(
(
(
« Amazon R®E 33 AMI GPU PyTorch 1.12 (Ubuntu 20.04)
(M 53 Linux 2)
(

(

(

+ Amazon JRE ¥ AMI GPU PyTorch 1.11

« Amazon R®RE 3] AMI GPU PyTorch 1.11 (Ubuntu 20.04)

« Amazon JRE*¥ 3 AMI GPU PyTorch 1.10 (L &3 Linux 2)

« Amazon R®RE 33 AMI GPU PyTorch 1.10 (Ubuntu 20.04)

« Amazon R®E %3] AMI Graviton GPU PyTorch 1.10 (Ubuntu 20.04)

« Amazon JR®E 33 AMI GPU PyTorch 1.10 (Ubuntu 18.04)

+ Amazon JRE ¥ AMI GPU PyTorch 1.9 (Yl 5i# Linux 2)

Amazon SEE 3] AMI GPU PyTarch 1.9 (Ubuntu 20 .04)

#i#é?# DLAMI
« Amazon R®E 3] AMI GPU PyTorch 1.9 (Ubuntu 18.04)
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https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-6-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-6-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-graviton-gpu-tensorflow-2-6-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-tensorflow-2-6-ubuntu-18-04/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-gpu-tensorflow-ami-amazon-linux-2-version-1-x-x
https://www.amazonaws.cn/releasenotes/aws-deep-learning-gpu-tensorflow-ami-ubuntu-20-04-version-1-x-x
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-neuron-pytorch-1-13-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-neuron-pytorch-1-13-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-neuron-pytorch-1-11-amazon-linux-2/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-neuron-pytorch-1-11-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-2-1-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-2-0-amazon-linux-2
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-2-0-ubuntu-20-04
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-1-13-amazon-linux-2
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-1-13-ubuntu-20-04
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-1-12-amazon-linux-2
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-1-12-ubuntu-20-04
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-1-11-amazon-linux-2
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-1-11-ubuntu-20-04
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-1-10-amazon-linux-2
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-1-10-ubuntu-20-04
https://www.amazonaws.cn/releasenotes/deep-learning-ami-graviton-gpu-pytorch-1-10-ubuntu-20-04/
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-gpu-pytorch-1-10-ubuntu-18-04
https://www.amazonaws.cn/releasenotes/aws-deep-learning-gpu-pytorch-ami-amazon-linux-2-version-1-x-x
https://www.amazonaws.cn/releasenotes/aws-deep-learning-gpu-pytorch-ami-ubuntu-20-04-version-1-x-x
https://www.amazonaws.cn/releasenotes/aws-deep-learning-gpu-pytorch-ami-ubuntu-18-04-version-1-x-x

REZES AMI FEARIERE
ZHEZR DLAMI

Amazon Neuron

« Amazon JRE ¥ AMI £ 5T (Ubuntu 22.04)

GPU

(® Note
MELBRFEA—ANNEBEFEIER , BAMNBWWEER £4EZE DLAMI

» Amazon JRE ¥ AMI ( 53 Linux 2 )
« Amazon JR®KE * 3] AMI (Ubuntu 18.04)

Eft DLAMI

Amazon Neuron

« Amazon JRE ¥ 3 E&it AMI Neuron ( L5 # Linux 2 )
« Amazon JREZ I Eit AMI #42 Jt (Ubuntu 20.04)

GPU

« Amazon REF I Eit AMI (T S# Linux 2)
» Amazon JREZF 3 Eit AMI (Ubuntu 20.04)
» Amazon JREZF 3 Eit AMI (Ubuntu 18.04)

i

at

« Amazon REFIJEMSIE AMI (L 5% Linux2)

Z1EZ DLAMI 188


https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-neuron-ubuntu-22-04
https://www.amazonaws.cn/releasenotes/aws-deep-learning-ami-amazon-linux-2
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