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4= AWS Deep Learning AMIs ?

AWS Deep Learning AMIs (DLAMI) 2 AT T mImREZEI N B E LMK, DLAMIsEIXRZ
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IR AR,

KT AERE
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AR, BEBET MAREESHAMIE RIER ERAYSEFI AR BT sE EERATKRAFIRE,

It |, EDLAMISEBEEZFNERRBEHNLNEE. FAERTURER SOMABESMESR , HKE
HNHAN#HRE, edxBXxToARNIINL, ik, A AWS Inferentia H AWS Trainium ARk HAt<
BEISHHE, BXRUMIRE Jupyter Notebook FRFSEFAER MEFFEITHEMN R , ESREES
Fi&E Jupyter £id A RS 88 DLAMI,

FRFAF

ERINZETDLAMIs , BINEBNUEBAEB G ST TEMERE Python,

DLAMI {5 FA =45 ;=451

LLR 2 AWS Deep Learning AMIs (DLAMI) §9— 2% 0L A 5l 89 7R~ 61

FIREZFS — DLAMI BREI HHRIBFF I MREZ I ERNLE LR, XDLAMISHER T &
ERNZERITHEHBRHULCIER — AT EN LESTAH R, DLAMIsEH2IE Jupyter £
B, ETETEEZNNSRZINREZ I FTFRENHE.

MRABRFFR —NRMRR—BNARFTRE , AXNBEAREZI RN NAREFFHATEREN
RITERE , BADLAMIX ZIRHNERRAK A, SMEREME TXTNATFBERREZINHE |
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%o —ERHIEEGRRNAE/LSHANNEREGRNNARR , RWAHNEECHNIIREDEFHET
FRBINAEF,

NMBFIFNBEL N - WRERBENER  IELENBEIREXILERE , NELLINTFSE
REZFF R M Spark, LAFHREIXTHTHEEBMHEE , LRI MUEEATNREHETT RIVK
BEAERENHE,

RTHER 1


https://developer.nvidia.com/cuda-zone
https://developer.nvidia.com/cudnn
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e — MRMRE-ABEZHFER, MNAFREFINEFERNHARAR , BADLAMIF B AWS
RED A LUBBEM ZEMER S MG QAT RNEE.

(@ Note
BREERVMNERTRERFENEFRBEARINETEZIFIHNAEKLHIGPUs (&% 8
N, BEETENSIZEDLAMIEHIER#TEOY B, BXEHWENESER | HSH
<M EE DLAMI,

DLAMIBY4F1IE

AWS Deep Learning AMIs (DLAMI) I ZhEESIEMEMREF I ER, GPURY., KBRS EMER
At TE,

TRV ER

Hal , DLAMISRERS (OS) MERARABRNEMEAERPEELR

« AMIfEF Conda BT/ RE Y] : 234K Python BREFFEA conda BFERIMTENIESR,
o REZFIEM AMI— RZRE[AELR ; XNVIDIACUDAZR 3 H A K BT,

Conda AMI KREF 3] A condatMERfBE S MER , Rt & ERE TN B , MAXE
DEMNHKRBXRERERR, AMIER Conda #ITREF I XFUTESR !
* PyTorch

* TensorFlow 2

(® Note

DLAMITEBXEFEUTREZIEZR : Apache MXNet, HEIAFMITES
(CNTK), Caffe, Caffe, Caffe2, Theano, Chainer #l Keras,
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https://developer.nvidia.com/cuda-zone
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ENERERAN RCPUMRBRS:AI , DLAMIstt 248 NVIDIACUDAand NVIDIAcu DNN, FTieSEHIRE 2 4
4, ZENRHBRERN. FidE , GPUBEIEMNERTESE-—IMGPUIEMN S, HXKH
RENEZER , FSRILEEDLAMIKAIZRE,
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https://developer.nvidia.com/cuda-zone
https://developer.nvidia.com/cudnn
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DLAMIs & 1T15% B8
EXE | SR B Y e XA AWS Deep Learning AMIs (DLAMI) BYiE40 & 171588

EXEMNTBXEFHDLAMAEZRN ZITIHEA |, SR Framework Support P olicy T H B 1 2 FHY
DLAMIAEZE % 1T BAE R ER 26

@ Note
AWS Deep Learning AMIs 1 EBBREAMZEL(ITHTE, BRITF2EELFAHIHBEHRITE

XEEELEIN T,

Efil DLAMIs

GPU

.« X86
« AWS ZEFIEMAMI ( T3 Linux 2023 )
« AWS REZER AMI (Ubuntu 22.04)
« AWS SREZ I ER AMI (Ubuntu 20.04)
« AWS REZ I ERIAMI (T D Linux 2 )
« ARM64
« AWS JREZ 3 &t ARM64 AMI (Ubuntu 22.04)
o AWS REZIEM ARM64AMI ( I 5 Linux 2 )

AWS Neuron

+ X86
« AWS REZIJEMAMIFBEZ T ( W5 Linux 2 )
- AWS FE% T ERMAMIEEZ T (Ubuntu 20.04)

Qualcomm

+ X86
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https://aws.amazon.com/releasenotes/dlami-support-policy/
https://aws.amazon.com/releasenotes/dlami-support-policy/
https://aws.amazon.com/releasenotes/aws-deep-learning-base-gpu-ami-amazon-linux-2023
https://aws.amazon.com/releasenotes/aws-deep-learning-base-gpu-ami-ubuntu-22-04
https://aws.amazon.com/releasenotes/aws-deep-learning-base-gpu-ami-ubuntu-20-04
https://aws.amazon.com/releasenotes/aws-deep-learning-base-ami-amazon-linux-2
https://aws.amazon.com/releasenotes/aws-deep-learning-arm64-base-gpu-ami-ubuntu-22-04
https://aws.amazon.com/releasenotes/aws-deep-learning-arm64-base-gpu-ami-amazon-linux-2
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-base-neuron-amazon-linux-2
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-base-neuron-ubuntu-20-04
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- AWS RE% T EMEEAMI (T D% Linux 2)

B HEZR DLAMIs

PyTorch-4$E# AMIs
GPU

+ X86
« AWS RE =] AMI GPU PyTorch 2.5 (Ubuntu 22.04)
« AWS JRE 3 AMI GPU PyTorch 2.5 ( L &3 Linux 2023 )
« AWS R®E 3] AMI GPU PyTorch 2.4 (Ubuntu 22.04)
- AWS SRE2 AMI GPU PyTorch 2.3 (Ubuntu 20.04)
« AWS JRE 3 AMI GPU PyTorch 2.3 ( L & Linux 2 )
« AWS R®E %3] AMI GPU PyTorch 2.2 (Ubuntu 20.04)
« AWS JRE 3 AMI GPU PyTorch 2.2 ({1 &3 Linux 2)
 ARM64
« AWS R®E*3) ARM64 AMI GPU PyTorch 2.5 (Ubuntu 22.04
« AWS R®E*3) ARM64 AMI GPU PyTorch 2.4 (Ubuntu 22.04
« AWS RZE 3] ARM64 AMI GPU PyTorch 2.3 (Ubuntu 22.04
« AWS R®E*3) ARM64 AMI GPU PyTorch 2.2 (Ubuntu 20.04

)
)
)
)

AWS Neuron

+ X86
« AWS JRE 3] AMI Neuron PyTorch 1.13 (. 53# Linux 2)
. AWS SEEZ I AMIEL 5 PyTorch 1.13 (Ubuntu 20.04)

TensorFlow-43E# AMIs
GPU

+ X86
« AWS RE 3 AMI GPU TensorFlow 2.18 ( ¥ &i# Linux 2023 )

B AEZR DLAMIs 5



https://aws.amazon.com/releasenotes/aws-deep-learning-qualcomm-ami-amazon-linux-2/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-gpu-pytorch-2-5-ubuntu-22-04/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-gpu-pytorch-2-5-amazon-linux-2023/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-gpu-pytorch-2-4-ubuntu-22-04/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-gpu-pytorch-2-3-ubuntu-20-04/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-gpu-pytorch-2-3-amazon-linux-2/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-gpu-pytorch-2-2-ubuntu-20-04/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-gpu-pytorch-2-2-amazon-linux-2/
https://aws.amazon.com/releasenotes/aws-deep-learning-arm64-ami-gpu-pytorch-2-5-ubuntu-22-04/
https://aws.amazon.com/releasenotes/aws-deep-learning-arm64-ami-gpu-pytorch-2-4-ubuntu-22-04/
https://aws.amazon.com/releasenotes/aws-deep-learning-arm64-ami-gpu-pytorch-2-3-ubuntu-22-04/
https://aws.amazon.com/releasenotes/aws-deep-learning-arm64-ami-gpu-pytorch-2-2-ubuntu-20-04/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-neuron-pytorch-1-13-amazon-linux-2/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-neuron-pytorch-1-13-ubuntu-20-04/
https://aws.amazon.com/releasenotes/deep-learning-ami-gpu-tensorflow-2-18-amazon-linux-2023/

AWS Deep Learning AMIs

FRARER

« AWS RZE =] AMI GPU TensorFlow 2.18 (Ubuntu 22.04)
« AWS ZE =] AMI GPU TensorFlow 2.17 (Ubuntu 22.04)
« AWS RE*3 AMI GPU TensorFlow 2.16 (M &i# Linux 2)
« AWS RZE 3] AMI GPU TensorFlow 2.16 (Ubuntu 20.04)

AWS Neuron

» X86
« AWS SRE 3] AMI Neuron TensorFlow 2.10 (Y7 &3 Linux 2)
« AWS REZFJAMIEEZ T TensorFlow 2.10 (Ubuntu 20.04)

ZHEZR DLAMIs

® Tip
MREBRAFEHA—MBERFEIESR |, BLERNEBWWERE —HEZEDLAMI,

GPU

» X86
o« AWS REZIJAMI ( LS Linux 2 )

AWS Neuron

* X86
« AWS REZIJAMIFEA T (T S#h Linux 2023 )
. AWS SRR T AMIFL 7T (Ubuntu 22.04)

%124 DLAMIs


https://aws.amazon.com/releasenotes/deep-learning-ami-gpu-tensorflow-2-18-ubuntu-2204/
https://aws.amazon.com/releasenotes/deep-learning-ami-gpu-tensorflow-2-17-ubuntu-2204/
https://aws.amazon.com/releasenotes/deep-learning-ami-gpu-tensorflow-2-16-amazon-linux-2/
https://aws.amazon.com/releasenotes/deep-learning-ami-gpu-tensorflow-2-16-ubuntu-2004/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-neuron-tensorflow-2-10-amazon-linux-2/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-neuron-tensorflow-2-10-ubuntu-20-04/
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-amazon-linux-2
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-neuron-amazon-linux-2023
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-neuron-ubuntu-22-04
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KIEFMOEEXERESEHNIH, RRESEN B HIATE R SSHIZE B LRI RE<HER
DLAMITTEER M B B E iR EM IR R, DLAMI

MRIEBTBTBER AWS HEH AmazonEC2 , EBMAMIE R Conda #HITREF], HMRETE
Amazon EC2 ME# AWS BRS , #lnl B#HEMREFS, T 5# s Amazon S3 , 7 BB N ix LR
SEREXNEE DLAMIBIZEESHRVISRHENME S , BABEERBESENAH,

BIBWEEFIEE - DLAMI , A THRESENNARFHEAIZRE,

RS R

%3 —/ DLAMI

1%&$FE — DLAMI

WMGPUDLAMIAATULBE PR , BAVRME T —RFIDLAMEETL, v T HBIEDLAMIN B 289 A fliE
EBENES , RNBTREEAHXNNEGREIDENGEEHTIE. RINNTESAR

« DLAMIZEE : R, BER, ZHEZS (Conda) DLAMI

« ITE%M : ETF x86. ETF arm64 Ky Graviton AWS

- REEREA . GPUhttps://docs.aws.amazon.com/dlami/latest/devguide/gpu, . Inferentia CPU, T
rainium

« SDK: CUDA , AWS ##£ T

- BERS . WS Linux, Ubuntu

AEEPNEMEZERY TH - SHRERHEEME SR T HER,

F&

« CUDA ZEHNERHE

o REZFIJE@ AMI

- AMIfEf Conda #1TREZ
« DLAMI ZE#33%&I0

« DLAMI B ER G %I

1#EFE— DLAMI 7


https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html#appendix-ami-release-notes-gpu
https://aws.amazon.com/ec2/graviton/
https://docs.aws.amazon.com/dlami/latest/devguide/gpu
https://docs.aws.amazon.com/dlami/latest/devguide/cpu
https://docs.aws.amazon.com/dlami/latest/devguide/trainium
https://docs.aws.amazon.com/dlami/latest/devguide/inferentia
https://docs.aws.amazon.com/dlami/latest/devguide/trainium
https://developer.nvidia.com/cuda-toolkit
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-intro/get-started.html
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RS R

AMIfEH Conda #ITREZY
CUDA Z&EMERLHE

SRREFIREE LR EEMERBPEMRVE RS, XEREREATENEM T &M CUDA
5% cuDNN X haE. B ABIMFTFEZhEE AT A B ICERER, WRETHE , MBEABZTH
# Conda HIREFS AMI. ERNFTEMEA CUDA MEERRMHTE S pip Z#FIXH , ENEAS
MERBZHFNRIIRAE, MREFEREHRE , HEBEREFIHE , EERRESS &t
AMI,

MFEH-FES , BE BEREAERIERAS EEERMNNERM.

1%EIRE CUDA B DLAMI

REZ I ERM AMI EBFTE T AR CUDA AR

AMIfE ] Conda BITRE > EBFAE T AR CUDA AR5

® Note

FATTBTE AWS Deep Learning AMIs H 8 &
MXNet, CNTK, Caffe, Caffe2. Theano. Chainer 2 Keras Conda ¥3&,

BREBERRAES |, HS5 DLAMIs RITH A,

EFRIXA DLAMI 8 | BN LS FREN T HEXEHM DLAMI HESZEE,

%R — CUDA IRAHAEMZFIEEEHZREANTE DLAMI JIXK | EERAFESBETR T HET
B DLAMI WEZEE,

IEEER

REZE I EA AMI

X ER

« BX1E CUDA IRAZRIYIHRMEER |, BSRERRES S £l AMIZERE.

CUDA ZEMIERHE 8
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REZFIEM AMI AR —KATREFINZAER, EEELFTEN 1], EFRRBEMNER ,
FEBEIERERN CUDA WA,

NATAERFEA DLAMI

Z AMI FRX TRHRERESZREFITME MEYSEHMMANTE THMEFEERA, EATHRERE
HHECHEEEFORENEASH NVIDIA RENAR , NI AT AT T RBEELTEAERM
AR AR

WX DLAMI K8 | BN FESFER T #HExHM DLAMI WESZEE.
ISEEA

£ Conda #9 DLAMI
fERFEZ

- ERAREZER AMI

AMIfEF Conda #1TREZET

Conda DLAMI £ condaB IR E | S FEETZERSE —ERA, DLAMISIXLEIRER & £54
ZEIENEZLE , HE{CER ZBENR, XX 7T HMEE DLAMI AR ENMEERBREIFL, K
AP XML Conda RAMIEZ I IEEEE A,

CIAEFERERFNEFRAHRITER , HEEEFHGPURZIBFMEMLE., EARZSH I AWS
Deep Learning AMIs 1 , EfTEE#H# N . E4IDLAMIs#F Ubuntu 20.04. Ubuntu 22.04, I 5
Linux 2, Y55 Linux 2023 RBERS, BERSEIFIRT EBRERSEHIE,

BERAEERIERA

Conda AMIs £ Fi & MER A & T IERAR AL =R FI XM TRBRIERAMZEEIIEE, &
{LBUR T HER S ZAF/RE MR ARK 3 MKLDNN |, XL AR AT LMNRYT C5 M C4 SRHIRE I
GHNEE, CPURZE_HHINHEXBERER/RETE , 2FETFRT AVX-2AVX, SSE4 .1 H
SSE4 .2, BENIALINERS/RCPURH LN RXENFREE, L, W FTGCPUKHIKRE , CUDAM
cu DNN £ F & #TE 5 iR AN ISR AR A T E#H o

AMIfEF Conda #1TRE S S 2EEREXHEN B3 &R Amazon EC2 KA R EHK ML ATELRRR
X, BXESEE |, HSM7E Conda FEMARAMIEE S,

Et 9


https://docs.aws.amazon.com/dlami/latest/devguide/overview-conda.html
https://docs.aws.amazon.com/dlami/latest/devguide/tutorial-base.html
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MREBEABAELRECNRFETINRRE | REZ S Eit AMI AJsERIEEHF TR,

Python 2 #H

Python FFiR#XEF 2020 £ 1 A 1 HIEERERX Python 2 X%, TensorFlow # PyTorch #tX
B4EM , TensorFlow 2.1 Ml PyTorch 1.4 [RA R &G — N Python 2 BIARA, =& Python 2
Conda ¥ERIDLAMI ( v26, v25 % ) WARIRABRETH, B2 , REFREXEA THI LK
A ARZAEY Python 2 Conda SMEMZEEE R , RNFT SR XEDLAMIMRAIZ# Python 2 Conda ¥R &
WEH. DLAMI TensorFlow # PyTorch £ M & IRAFTEE Python 2 Conda 3%,

CUDA Support

B {KCUDARRZ 5 ] SA#ZE GPUDLAMI& 1T 15t B FH #% Fl o

IEEER

DLAMI ZE 44111

EESES

« BXTE Conda FEAREZEIAMIBEIE |, ESHE Conda FEARAMIEZ S HEE,

DLAMI Z8 %3 1% 101

AWS Deep Learning AMIs KT & T x86 E T Arm64 B AWS Graviton2 24,

B < ARM64 GPU DLAMI AI'THERE. , 1821 ARM64 DLAMI, BXRATASRFIRBENESIFHARFR ,
B 5 EEFEDLAMISEBIZE R,

EESE
DLAMI #2{ER &Lk IN
DLAMI B{ER Gk I

DLAMISTE LA FRER G AR IR s

* Amazon Linux 2
« Amazon Linux 2023
e Ubuntu 20.04

213 10


https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html#appendix-ami-release-notes-gpu
https://aws.amazon.com/ec2/graviton/
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* Ubuntu 22.04

IBIRAVIRERSEHE EF ADLAMISiRA LA, BXDLAMIFRAMNESEEL , 555 “# A" DLAMI
HIEFEZADLAMI , BiIHEEZEENIHIREHBESRN AWS X,
RS TR

1EFEDLAMISE i K &Y

EFEDLAMISE 4SS R
BESME  ERIERRFIERR | FEZELLTJLEDLAMI,

- MREFHBBERERY , BFLAEEE —HNEHIGPURTREE SN FE R,

- MRLIEME , WA LERCPUMNPR FME LA,

- MRBHFEMRCREZIERHMN SHREREANREE , MASERHE AWS Inferentia & 3K
il

- MRAEBEEIHREFET ARM64 CPU 1M SHEEEGPUSESI , M ATLAEA g5G KHIZEH,

- MREBENBZITMNGERBTHENTN , N7 LAF Amazon Elastic Inference Ff i EI &L 5
#3Efl, EC2Amazon Elastic Inference it#RRE L5 2 — BN A 5[ MniEEs. GPU

s NTFAREHERS , EERENENENCPULRMIRU LN EFH TREREFNBRAR,

- MREFEANREGAERERRAMNER M AEER K BLALZTEEEESHFHAEM,
FBHE A UER S R B —NEBHGPUs, BRI , MBR/NAER/N | NFEARNFRDHE
B R EHFIIER, XARESENENEBENISEE,

- MREENBHEANVIDIAKEEBEREE (NCCL) BTNSRZEINARSF , EEAHAERTEKENT
KREEE , MTEEEZEME M Elastic Fabric Adapter (EFA)o

BREPINESFHAEE , BSHAEHIRE,
LT EBREBREPIREEZZINES

/A Important

REZIJAMISEZENVIDIALNRF %, HERREHNEBIER. R4 TEE, BEZENEE
ENVIDIATE 4 HY Amazon EC2 =4l L ERXLENVIDIARF R, SHFHITESZ,

prik=2ongt 11


https://docs.aws.amazon.com/dlami/latest/devguide/deprecations.html
https://docs.aws.amazon.com/elastic-inference/latest/developerguide/what-is-ei.html
https://docs.aws.amazon.com/elastic-inference/latest/developerguide/what-is-ei.html
https://docs.aws.amazon.com/dlami/latest/devguide/tutorial-efa-launching.html
https://aws.amazon.com/ec2/instance-types/
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£

« DLAMI B9 EM

« DLAMI X1 0] A 14

- HEGPURZSI

- HECPUEHA

- HEFEM Inferentia 54

o HEFEH Trainium 3E4)

DLAMI B9 EH

TESHREFZIERDLAMIZREZN , 8 MERBEEHCHTRTTIE. REFEZESNHRHDLAMI
=REN , BENAFTENKE Amazon EC2 SLHIREHAT .

BL Amazon EC2 SRHIRBEBEARIEAR T, AMERP—NREXFIDLAMILET. XEWE , H&
REAZDLAMIEPIN B ER , T2 A URREH, NMREFE-IMEFESCPUARK., ESHET
BRAM, BEZH— I HZNMNWEBRKNEHIGPUs , BALEE— NI TETRBEESPIEMEH,

EXRELHIEBRNENNEZEL |, 1§ Amazon EC2 EH,

DLAMI X5 A A i

BOMXEXETENXEHREEE , FEBEETRANXES , —FRFIRENKAEEERE,
DLAMIsHIEESNMEXEAIA , BRI LS FIDLAMISEIZEENXE, EXEZEER , AMIESH
Efl, FEBEXHERIR , HAREER I RIEIEELHEE. IRETERAS N ER
DLAMIF AT RECIR SRR , B AN ERHTHNAMAET QEAMEBNXE,

BEXxXBHEZEE , FiFR Amazon EC2 FRE LK IHT Ko
BET R
HEEGPUSEHI

#EGPULH

NTRSHREFIBEN , RNBWEAGPUKA, ELH EIZRHER LLEGPUSEHI EYIZFRE
EiR, CPULBEZCGPURRBIRES N RHI LEA D ARG , BB TILMEY B, GPUs

AT RBIRBEZEFEDLAMI, BXRGPUKBIRBERTR HARNEE , SR EMISRE FEFME LT
1

EM 12


https://aws.amazon.com/ec2/pricing/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/CopyingAMIs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/CopyingAMIs.html
https://docs.aws.amazon.com/general/latest/gr/ec2-service.html#ec2_region
https://aws.amazon.com/ec2/instance-types/
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® Note
RIFER K MEREFRZFIN —NER, MRENERBY TN THABERAM , FiEEH
tEREEBNFHNXRFGIRE  UHNARFER,

- 5 EC2 P5e HIH %A 8 I NVIDIA Tesla H200, GPUs

- W5 EC2 P5 Efi& %% 8 I NVIDIA Tesla H GPUs 100,

- W5 EC2 P4 EHIH%H 8 PNVIDIAKHETHL A GPUs 100,

- W5 EC2 P3 E£fi&%%H 8 I NVIDIA Tesla V GPUs 100,

- 5% EC2 G3 3EHl& %A 4 1 NVIDIA Tesla M GPUs 60,

- 5 EC2 G4 KHI&%H 4 I NVIDIA T GPUs 4,

- W5 EC2 G5 3:fl&x %5 8 I NVIDIA A GPUs 10G,

- 5 EC2 G6 KHI&%%E 8 I NVIDIAL GPUs 4,

- W5 EC2 G6e 3Ef&x%H 8 I NVIDIA L40S 5kE# 1« GPUs

- 5 EC2 G5G EHIEFE T ARM64 B Gravit AWS on2 {25,

DLAMISR IRt T A THZEMELILCPUREN TR, AXEEGPUREBNESEER , FSRGPULE
ML,

BXRER G5g EHIMISEHRE |, 185 ARM64 DLAMI,

IEEER

HECPULA

HECPUS:HI

TRERMEAR , EEZIREFY |, ERRELETHNRS , ZCPURFIFEEFZAFREN
TR, —HELRARESRWMAEE MKLDNN , BRI EUINR C5 ( HIEEFTE#XER A A ) CPUEHIZE
RIS FHEE, BXCPURMIRBEMNER |, BSRHEFRITEMRIL,

(® Note
R ER K NMEF RPN —MER, IRENEREL TROINWTABTERAM , FiEEH
EREBAFINRAIRE  UENAREFER.
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https://aws.amazon.com/ec2/instance-types/p5/
https://aws.amazon.com/ec2/instance-types/p5/
https://aws.amazon.com/ec2/instance-types/p4/
https://aws.amazon.com/ec2/instance-types/p3/
https://aws.amazon.com/ec2/instance-types/g3/
https://aws.amazon.com/ec2/instance-types/g4/
https://aws.amazon.com/ec2/instance-types/g5/
https://aws.amazon.com/ec2/instance-types/g6/
https://aws.amazon.com/ec2/instance-types/g6e/
https://aws.amazon.com/ec2/instance-types/g5g/
https://aws.amazon.com/ec2/graviton/
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« Amazon EC2 C5 L& ZH 72 NHE4F/RvCPUs, C5 LfIEKRIZFEE, H#HAE, 2B N0,
SHEEITE (HPC) AR HESSAREZ I H#HE,

RS R

HEM Inferentia S=41
HER Inferentia SE4
AWS Inferentia I EENREFIERH B TEMARIBHSHRENME A NS, BEEAME |, Inf2 K4

E R AWS Inferentia /55 F1 Ne AWS uron SDK , FEERITHHEEFIELE (HIIFA ) ER.

TensorFlow PyTorch

EPERA Inf2 KPI2fE , BB UKENRRAARESITAARNIRZIHENRES , SINER,
HESIZE, HENAR, EFR5. BRESLE. MECMEERN,

(@ Note

RIRHE R KMEFEEEFIN —IMRER, MREVERES TRV TATERAM , FiEEH
EEERBRNFHNRFRE  UHNAREFER,

« Amazon EC2 Inf2 SEBIH&ZH 16 N AWS HE A 100 Gbps M EEFHE,

BXFBEER AWS Inferentia NE ZEEDLAMIs |, 55 [@. AWS #HER S48 DLAMI

RS R

HEER Trainium L4450

HEEMH Trainium =4

AWS Trainium KB EERNREZ I REHE THEARRESHENREANE. BAMS , Tn1 5461
ERBFEH T AWS rainium 755 F Ne AWS uron SDK , FEERITHHEEFEIELE ( HIIFH ) ER.
TensorFlow PyTorch

ERER T Xhlzfm , B URENRREARESTANENHNRZ I HENARERF , IR,
HESIZE, TEYAX,. BEF R, BREFLE. MECAMKER,

Inferentia 14


https://aws.amazon.com/ec2/instance-types/c5/
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/
https://aws.amazon.com/ec2/instance-types/inf2/
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/
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® Note

RURHE R KMEFEREEFIN —IMRER, MREVERES 7RGV TATERAM |, FiEEFEH
LEERBRNFNRFIRE  UHENAREFER,

« Amazon EC2 Trn1 E4I8&%H 16 4 T AWS rainium 755 1 100 Gbps M EEFHE,

Trainium 15


https://aws.amazon.com/ec2/instance-types/trn1/
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% & SEDLAMI

EFEDLAMI AR ZEFE AN 583 M 1T E R (AmazonEC2) SEFIZKEf | R AT LR E #TDLAMISE B
I

RN ARIEFEDLAMIFIEC2SRBIZRE | FSFTT R EER DLAMI,

£

« IEEE$ a &Y ID DLAMI

+ 331 DLAMI SE4l

« EZEIDLAMII

o 7ESEH EiRE Jupyter £ AR 25 DLAMI
s JBEEDLAMISI

IFEE a 89 ID DLAMI

FNEDLAMIE — N —MIFRIRAF (ID)o HEMEA Amazon EC2 24| & B aIDLAMISEHIRT |, & A Lk
EERZ DLAMI ID REBREFEAMEHl, DLAMIERA AWS Command Line Interface (AWS CLI) /B
ZHDLAMISEBIET , EE N ID,

& LAfE A I G EC28), Parameter Store DLAMI B9 AWS CLI ﬁw 1& FESEBRNERN ID,
IhaEn AWS Systems Manager. BXxREMEER %A AWS CLI , 55 (AWS Command Llne
Interface AAF#EE) AWS CLIFH) “Al 7%

Using Parameter Store

EERDLAMIF AL |, B ssm get-parameter

£ LA Fssm get-parameterfi T/ , WFiZ--nameit M , SHBMWIE RN /aws/service/
deeplearning/ami/$architecture/$ami_type/latest/ami-id, EXMEZHER
H , architecturemLA2x86_64%arm64, ami_typeiBidERDLAMIZ FH Ml BRK< & F
“deep”. “learning” M “ami” RIEE. AMIBZFALEFFKEIDLAMIs K 1T,

ERDLAMIZ AL 16


https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-getting-started
https://awscli.amazonaws.com/v2/documentation/api/latest/reference/ssm/get-parameter.html
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/A Important

EFAkGS , BERAMN AWS Identity and Access Management (IAM) E &4 E

Bssm:GetParametertfR. BEXRIAMERANEZELR |, HSH (IAMAFIEE) HIAM
At EMERED.

aws ssm get-parameter --name /aws/service/deeplearning/ami/x86_64/base-o0ss-
nvidia-driver-ubuntu-22.04/latest/ami-id \
--region us-east-1 --query "Parameter.Value" --output text

ZHHEMZRUTUATRE

ami-09eela996ac2l4ce?

® Tip
NTF YR FNELEDLAMIESR | B AE P K EIE B AR RBlssm get-parameterdn
BDLAMIs BT, EFREMMERTIHANEEDLAMI , ARERTHAPFKRIE
ID &ifl,

Using Amazon EC2 CLI

EBEHXKDLAMIF L |, i ec2 describe-images

£ LA Fec2 describe-images@tH , HiFikName=name23 K E M ADLAMIZ Fr. ATLLUHLA ERAE
BREERARA , LA UBEFRASERNES (7)) RIREEFRA,

aws ec2 describe-images --region us-east-1 --owners amazon \

--filters 'Name=name,Values=Deep Learning Base 0SS Nvidia Driver GPU AMI (Ubuntu
22.04) ????????' 'Name=state,Values=available' \

--query 'reverse(sort_by(Images, &amp;CreationDate))[:1].Imageld' --output text

ZRHEENMZRUTUATAR

ami-09eela996ac2l4ce?

EHDLAMIF 5E 17


https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html#id_roles_additional-resources
https://awscli.amazonaws.com/v2/documentation/api/latest/reference/ec2/describe-images.html
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® Tip
BXRBETRIEEHec2 describe-imagesin FDLAMIFY R , iHSFEDLAMIs Z1T1%
B, RBIEFTIELTIHAMNEEEDLAMI , REEATHASKREHE ID &,

RS R

E3h DLAMI 3241

Bz DLAMI 3241

KREEATREHDLAMISESIR DLAMIID /5 , AR #ZEFT. ERFE , FRRALER Amazon
EC2 ##1& 5 AWS Command Line Interface (AWS CLI),

(® Note

EARESSD , BTS2 BEIRIRESF S & 0SS NvidiaX 312 F GPUAMI ( Ubuntu
22.04) . BMERIEFEHEAM DLAMI , B R REIR BAIE BB TR/

EC2 console

@ Note

EMESHEITE (HPC) MABFINARER , BRI LAERA Elastic Fabric Adapter (EFA)
B EHDLAMIE S, BB |, ESREEHE3 AWS Deep Learning AMIs SE451
EFA,

1. ITHFEBHEC2A,

2. ERLIEMNSME AWS X Fid FTRHFIHIRS, NRXTFREMENXE |, BEMERE
ZHEMMIEIN, BXEZELR , FSEPHNITSHEC2HRSE L% T mAmazon Web Services
_ﬂﬁé%o

3. EERZEH,
4. RIEHEFIBMA—NEBFDLAMI , REEFESEBHNER.

B3 =6 18


https://console.aws.amazon.com/ec2
https://docs.aws.amazon.com/general/latest/gr/ec2-service.html#ec2_region
https://docs.aws.amazon.com/general/latest/gr/ec2-service.html#ec2_region
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a. 1 “EH” DLAMI HEHRINEABTAMIsSIERFE “RIEAT
b. 1 DLAMIID %, RRXLEM , RiGEFENERE,

5. EFE—ERHIKE, BUUEPKIESEHNDLAMIBEESFIRFIDLAMIs KITHA. BX
DLAMISR ISR By — AR , S HIEEDLAMISEHISREL,

6. EEBHEH,

AWS CLI

EFEH AWS CLI , B4 TIBEEM AN DLAMI ID., AWS XI5 MEC2EHIRB LR BN RE
ShRER. RiE , BRI LMEMec? run-instances AWS CLI iy 5B E1 324,

BERLEHENEEMIHE AWS CLI , 25 (AWS Command Line Interface FAF1ERE) AWS
CLIFFEY “A|7T" BREZEE , BREGSRA , FSRE3. 5 HFXHA Amazon EC2 £l
AWS CLlI,

£ Amazon EC2 #H & HE 3 EHI/F AWS CLI , FRENFIERHE, XBERNFE/LS #HetE, &
AT BAFE Amazon EC2 25| & RIRIEKFIRVIRS. AXRESZER , FSRILTBREC2HFEEFHLD
BEC2EHIRBRE.

RS R

ZEREEISEDLAMIB

EHEF|SEDLAMIE

FEEFDLAMISE B BiZR Bl EEET2/E , BUERAMNEF iR ( Windows, macOS 5 Linux ) %
E21Zkpl, SSHEXUEH , HSRLSHEC2HFERSSHA M FAEREEEMN Linux 3£,

WMRIREESSHEFKFIRE Jupyter Notebook fR%528 , BREFEFE R TWEIR, EEEED Jupyter
P, AT SAE A iz & A,

IEEER

£ EiR & Jupyter 12 A PRE 25 DLAMI

B K 19


https://awscli.amazonaws.com/v2/documentation/api/latest/reference/ec2/run-instances.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-getting-started
https://docs.aws.amazon.com/cli/latest/userguide/cli-services-ec2-instances.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-services-ec2-instances.html
https://console.aws.amazon.com/ec2
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/monitoring-system-instance-status-check.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AccessingInstances.html
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£ 4 Ei%iE Jupyter 18 ARSS 25 DLAMI

£/ Jupyter £1IEARRS 2R , BRI SAMNERI KB 0IZFIZ 1T Jupyter 12248, DLAMIER Jupyter £
LA, B ERERA AWS EfEZMAFRINERESHEN , #THEEFS (ML) SKE#H TSR
#IE, DLAMIF X Jupyter Notebook HIEZER , HSH Jupyter A F XMtk EH The Jupyter
Notebook,

Ei& & Jupyter Notebook FRE 2% , MM

- EEWDLAMIES EELE Jupyter 1A BRS2R.

FLE & Fim LUE £ E Jupyter Notebook ARSS 88, EATRMEAF Windows, macOS M Linux & F
I ELE 1 B

@3 &3 Jupyter Notebook ARS588 , MiXRE,

EERXESR , FEBUTEBHR E’\Jiﬁ,ﬂﬂo RE Jupyter Notebook BRF 885 , BRI LUZITHHTHRY
TRBIEIRARHIE, DLAMIsSEXEZER |, BS1 =17 Jupyter 1A B IR,

ES}

F|_\|.
W

L5 E4R3 Jupyter 12 A PRES 28 DLAMI
S5l £ 53 Jupyter 12 4RSS 28 DLAMI
L5 £ P imiE R Jupyter Notebook BRS: 88 DLAMI
o5 £ & Jupyter 12 A PRE 28 DLAMI

F|_\|.
w

F|_\|.
w

ot
w

£ 324 LRI Jupyter i8R fRSS88 DLAMI

7 T HREE Jupyter Notebook FRFEEMNE L , BAIBWE N RSFSF[RERBHAESSLIEH.,. ERER
BAMSSL , BAEZTEHDLAMIES | RERBUATRBARITRE,

R4 Jupyter Notebook FR%5 85

1. Jupyter BT —AEBERATE, ZAUTHS , EASRRELHALHE LSS,
$ jupyter notebook password

WSRO

Enter password:

RE Jupyter 20


https://jupyter-notebook.readthedocs.io/en/latest/notebook.html
https://jupyter-notebook.readthedocs.io/en/latest/notebook.html
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Verify password:
[NotebookPasswordApp] Wrote hashed password to /home/ubuntu/.jupyter/
jupyter_notebook_config.json

2. BIBBEZLASSLIEP, RBREREELIANELUNVXE, NREFRTEE , N4FTHA .. W
Z2RFFLEIEPRIThEEM,

$ cd ~

$ mkdir ssl

$ cd ssl

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

® Note

B EEEMBYE— M HE = AL ET LS EREELAHEZ2EENEMSSLIESR,
BRI RABRRE. BXEZEER , iS5 Jupyter Notebook A X #4H Y Securing a
notebook server,

IEEE
1324 EF3) Jupyter £ A PRS- 28 DLAMI
1£324) E /R 3 Jupyter 18 4RSS 25 DLAMI

B R Jupyter Notebook FE5 BESSL . MANBHREHET . BREMDLAMIEPIFHETIA
THE , ZHSERALRZIIRISSLIES,

$ jupyter notebook --certfile=~/ssl/mycert.pem --keyfile ~/ssl/mykey.key

REEREFE , BRETUMNEFHRITEIBESSHRREEZIIRS R, HRFFEITH , LHED
KB Jupyter By —LE5 | XEH HIERRSR/REEIZIT. A, BAKK T ET BT A EH 5
RS ERMPREURL , AN EZGIERRE 2R , XT2EER,

® Note

HIBER Jupyter Web SEYIRIESRRT |, Jupyter FABYIRIFE, BEXEZEL , BSH B
& Jupyter YIIRIRIR,

BHRSES 21


https://jupyter-notebook.readthedocs.io/en/6.2.0/public_server.html#securing-a-notebook-server
https://jupyter-notebook.readthedocs.io/en/6.2.0/public_server.html#securing-a-notebook-server
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RS R

FE K6l £ & P ik E 2| Jupyter Notebook AR5 28 DLAMI

1324 BN EF FimiERE R Jupyter Notebook ARSS88 DLAMI

FEZHDLAMISE S EE 3 Jupyter Notebook fRFF 8/ , &M Windows, macOS =% Linux & F i HL
BERNEEIZRSE. S8EEN , AU EITEXFHRSEE LLIZMIAE Jupyter Notebook , H7E
fR&GEE EETREZIRB,

TR

BRIFEUTAR , REEXERENRIRESSHRRE :

« MY Amazon EC2 EH|HV /A HEDNSEM. BXREZER , FSRISHEC2H ISP I & i#
EC2SEfIlENBHRA,

- AWERENHFNZHAXN, BXRXHRFAFNNEZEE , BSRTSHEC2HFIEEmF I S#EC2%
A3 A S EC23E 4,

M Windows, macOS = Linux &/ i {TiE#E

ZEM Windows, macOS & Linux &/~ imE# FEHDLAMISESI | FRBE P iRRERSAY AR TR
.

Windows
EM Windows & P imiEZE| S DLAMISES | F6EH SSH

1. FAERATF Windows BISSHE % |, il PuTTY. X% , S RATIHEC2HFIER
TTYHRBER Pu EEER Linux 3£6l, BXEMSSHIERIED | ESFMEREZER Linux
SEISSH,

2. (WE) AIEBEERZEITH Jupyter RS EFHISSHRZE, 7£ Windows & ik £ &3 Git
Bash , A/FIZ M macOS M Linux & impyE R B (TR 4E,

macOS or Linux
ZEM macOS = Linux B FiniEZEEEHDLAMISES] | E#FERH SSH

1. IH LR,

TR IR 22


https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-naming.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-naming.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-key-pairs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-key-pairs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/connect-linux-inst-from-windows.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/connect-to-linux-instance.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/connect-to-linux-instance.html
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2. BT THSRAME O 8888 EMATAEERE X ZIZRE Ama EC2 zon =4 E#Y¥w O 8888,
BEEHRiGE LD EEFIHZRAME L IHEC2EHM A HEDNSEMKEH S, EC25E
EZ , F Amazon LinuxAMI , PP Bec2-userBl X Z2ubuntus

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

LA S EENE PR MIZ1T Jupyter Notebook BRFERHIIZTE Amazon EC2 L6l 2 BT FF —5%&
(ESE
IFEE7

£ £ & F Jupyter £ ARS8 DLAMI

£ 324 £ & Jupyter 1B A ARS 25 DLAMI

&P imiE R DLAMISES] E#HY Jupyter Notebook FRES28/8 , B LA B FiZ RS 25,

FE 3% 92 258 B R AR ST 2R

1. FEFRI[AOURFEALLTRABURL , Sadtb8E$E : https://localhost:8888
2. FABZASSLIERE , BH KN ESEHREREE RMETHEIZML,

23


https://localhost:8888
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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

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,

24
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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

MET::ERR_CERT_AUTHORITY_INVALID

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

Privacy policy

Hide advanced Back to safety

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.

."f -\-H-\-H\\.
Proceed to localhost (unsafe)

e -

BHIER , AR TR A EN 4, WREZKT , MLFZF Jupyter Notebook fRS
BT, LA, REFEREGRHBEINREN D,

A , &AL R RB) EE1TRY Jupyter ZE1EAARST 2R, DLAMISE R LABI 2 FRYEIE A S0z TR A4

B2,

BB SEDLAMI

LMEBRTEHEELHNDLAMISEHIET | ATATE Amazon B HEIERLILEC2 , e =N TEA,

25
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MREGELEEANLS  AREE , BRYECEBAEATHERYTC. BE. XHENHTIESZIAME
EFf#7E Amazon Simple Storage Service ( Amazon S3 ) L& F, HKHIFEIER |, BLRFREEM
FESITA, BFRUTEREMTERA, YEBERABHRGN , BHERITELENEES.

MREBLIEKG) , ZPIREXR , BREEBREFHE, R, WX TLUENSES , ERLBRITERR
XfHEATEA, BR , BNBIENEFEME Amazon S3 £, A BB ATEES MR+ S3 BAH. N THHLE
BELILWRBIMRNABEHR—SRA , BL5MBER Amazon S3 LW EF#ES, BXiiHA  FSHILE

HEC2AF BB L LT S#EC23E A,

BXRLEHEC2EFIRE ( fliistoppedH ) WEZFEEterminated , BZHLSHEC2HFIEE
T S HEC2E RS E Ko

26


https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/terminating-instances.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/terminating-instances.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-lifecycle.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-instance-lifecycle.html
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£/ DLAMI

£

« 1£ Conda HFEARAMIE*T]
- FRAREZFIEM AMI

« =17 Jupyter i A B RHIE
- HiE

RTRETNBUAERAAMIFE Conda WIREZ I RIRFE, ST MERENROIRBUAKRET
Jupyter , MEZR A UZ X TRV EIERHE,

£ Conda F{EHIRAMIEZ ]
£}

- AMIfEA Conda BHTREZEI EN

« ZFERH DLAMI

B3 TensorFlow 1§

« t1#23| PyTorch Python 3 }RiE

AMIfE Conda #ITREZEI RN

Conda R— M HEREFEZEEBREMANEETE RS , /£ Windows, macOS # Linux £i=1T, Conda
RERLZE, ETHNEFEFEREMKREIN, Conda AIRMAIZE, RE. MENLERAMITEN LR

5.

AMIfEF Conda #ITREFINEE AT AL BEREFI DR 2 BABNTR. A THANENEES
conda XM —LEEAR T, SIIETUHEDERIEERNELSAEREET , FEETUERAER
BT —LEERE, RE , EUUSKEEER DLAMI RUENELENHKE K RESMEENTB IR
ERHENERTH,
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2 FFReY DLAMI

FRARER

BRERSHE , SNER-NERSER “SHER (MOTD) , AF#HR T AAATEFTEANREFIERLZ
B IR EY B Conda i e A FR—MNREIMOTD, BEEFMRAN KA , B EMAKBERZMOTDDLAMI
ARESBARTE,

AMI Name: Deep Learning 0SS Nvidia Driver AMI (Amazon Linux 2) Version 77
Supported EC2 instances: G4dn, G5, G6, Gr6, P4d, P4de, P5

* To activate pre-built tensorflow environment, run: 'source activate
tensorflow2_p310'

* To activate pre-built pytorch environment, run: 'source activate
pytorch_p310'

* To activate pre-built python3 environment, run: 'source activate python3'

NVIDIA driver version: 535.161.08

CUDA versions available: cuda-11.7 cuda-11.8 cuda-12.0 cuda-12.1 cuda-12.2

Default CUDA version is 12.1

Release notes: https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-
release-notes.html

AWS Deep Learning AMI Homepage: https://aws.amazon.com/machine-learning/amis/

Developer Guide and Release Notes: https://docs.aws.amazon.com/dlami/latest/
devguide/what-is-dlami.html

Support: https://forums.aws.amazon.com/forum.jspa?forumID=263

For a fully managed experience, check out Amazon SageMaker at https://
aws.amazon.com/sagemaker

BZh TensorFlow &

(® Note

ERHENE— Conda FER , BEEMBIREM OFF. AMIER Conda #ITHREF]
SEEREBEN BN EWEC2RH L RHRMLNERRAR, EFNHLRENIER,

1. BUE Python 3 89 TensorFlow E#AFRE,

EFIIREY DLAMI 28
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$ source activate tensorflow2_p310
2. B3I% iPython U,
(tensorflow2_p310)$ ipython

3. B{T—MRIE TensorFlow 2F,

import tensorflow as tf

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

BN 1% A E F“Hello, Tensorflow!”

IS £

1217 Jupyter £ 12 A B INHIE

$1#2 %) PyTorch Python 3 I8

WMREIE iPython #EHEIEH |, EEAquit() , ARERFURFE,

- BUE Python 3 89 PyTorch E#II 35,

$ source activate pytorch_p310

X — L& PyTorch X553
ENR BN LR , BEEA Python RERA T RIZFMITENEAR PyTorch 18,
1. B34 iPython ¥,

(pytorch_p310)$ ipython

2. S A PyTorch,

import torch

Y1#2 % PyTorch Python 3 ¥RiE 29
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BARSEI - RXTEZARHENESTER. BAUZKE,
3. BIE—1 5x3 % , FrREENDEIL, FTENEA,

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

KU R

tensor([[0.3105, ©0.5983, 0.5410],
[0.0234, 0.0934, 0.0371],
[0.9740, 0.1439, 0.3107],
[0.6461, 0.9035, 0.5715],
[0.4401, ©.7990, ©.8913]])

il BRER IR
A% MRLART DLAMI ERZH , WA BULE ST A Conda HAE :

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

£ RREF S &t AMI
FERAREZS & AMI

Base AMI F BGPURZIEEFMINEENEMTE , ATHBLECHEEREEZIHE, RIABER
TAMI , ﬁﬁﬁﬂ&é’:—/|\NV|D|ACUDAH&ZIKE’\Ji$iﬁiEﬁﬁEEo BB A LAEN TR RIRA 2 B 1 CUDA, B
RINMAHATEIRE | SR AT R,

it E CUDARR 2~

RE] LUBIE IZ T #Invc c B2 FNVIDIAR R AE CUDARR AR

nvcc --version

&R LMER LT bash @8 FIEFE MRS ECUDARRA
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sudo rm /usr/local/cuda
sudo 1n -s /usr/local/cuda-12.0 /usr/local/cuda

EXEZELR , 1§55 Base DLAMI iR 455487,

Z1T Jupyter £ id A BINHIE

BNREFITERABEH S THENRE , RSB T , 1T EEM DLAMI £iz1T. W
RIGERET AMIfEA Conda #HITHREFY , BARRE - EELR U H ERFZHHNBEBENT
AFLL.

/A Important

EZ1TRE T DLAMI £ Jupyter i AR BHE , B@FELELH LRE Jupyter ZEIEARRS
g% DLAMI,

Jupyter [RFE8E1TE , BALENY Web XA/ ETIXLEHE. MRIRIEFZAMIFER Conda E1TRE
ZIRECRIRE T Python FRE |, MATLAM Jupyter E1IEAR R E T Python R, EEIRBITRHE
FREENHEZ G , BERESENARK. AEA Conda HITREZEIAMIAFIRMH TEZ R,

@ Note

TFEHBREEZE—LHI Python IR , EN1EZEH DLAMI LATEER RIRE, REUREIZEL
"xyz module not found" W4EIR , BERE DLAMI , BUERIR (W LR ) | RERE
NERER,

® Tip
REFIHENRABEMGEB T —PHZIPGPUs, MREMLHRIEEGPU , NATREEE
BEARAINEERBFREFERZET,

Jupyter £1ig2 K 31
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SMELTENHE

B Jupyter RSB HAUEIHER F (XBRAMIEA Conda BRERY ) & , FEREREMESR
BB BB R, WRESERIEMER , NKRAEEZE DLAMI LZERHHEFRTA,
BHEREMUEFIHNEE , AL 18R , §HE3.

HYRE —IXEM Conda HIRAMIEZ Y LETEEAN , EQBAEREEABIRR, E2IRRE
MIIRPHITIER, BNRRBREATEN S

Environment (conda_framework_python-version)

Bl | fRATEES B EIEnvironment (conda_mxnet_p36) , XX RIREHH MXNet Python 3, % —
MNEEREnvironment (conda_mxnet_p27) , X&RHEHE MXNet Python 2,

® Tip
MR BB O NRACUDAL FIENIRE , N AT LUBEE B8R EZEFZMOTDR & F iZWRADLAMI,

B Jupyter tN#INE

MBEBREZR—NTFRELENHE , —EERITEYFIEESTHAZ. WEERLUE Jupyter FH
WELFEE  RETHERENTA, SUNEEAHTANEREABN EERAZ , FERMORES
Kernel, Change Kernel 211 , R R HIEZTHWEICABNES AR,

IREFEENSTEMET , RNAKPHERFRERZINZTHEARBTERS,

® Tip
EREEZRFTYRUEREBMAREHERN , ERTHESHFERNTF. NREFHIEER
iR, BERET Jupyter REB/NLIREN, XBEE—LERANEEMEIRICSE , fRTJ&E
FE|— out-of-memoryfiix. EffRIX—EE , B LA E Jupyter [RFB[WETTH |, BF
Running M+ , ARG A ENHREE D Shutdown , B XEHBAENAEREET , X
RERTAEAE,

Hiz

LT REXUMMAE Conda B EARAMIE 2 IR,

SMERENHE 32
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F&:

- BUEIEZR

{# F Elastic Fabric Adapter 3172 % R i)l %
GPUkAI{AL

AWS HIEEH#HE DLAMI

ARM64 DLAMI

i3

BB

BURTESR
ST 2R Conda EREY S L REMRAMIE S THER, LHEMERAT T ROMFELIE

ES]

« PyTorch
* TensorFlow 2

PyTorch
IETEBUE PyTorch

LMIELRWIREWN Conda BFEASLHE , ©2% DLAMI E# TN R HATRLE, NMBRBEEZITHT
B, RZNENEBHEBRAE , B LLFFInstall PyTorch B AI#IZE ( SEKRR ) -

ERELRAIREESR |, FERAMIER Conda #1TREZF S R AT R BARITRAE,

3 F#HBECUDAR MKL-# Pyth PyTorch on 3DNN |, HE T TS :
$ source activate pytorch_p310

B34 iPython .
(pytorch_p310)$ ipython

BT —MRIZE PyTorch %o

import torch

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

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

ENZEBRREHMERBNGA  RAEREX/D , RAERMS —NEVEE.
Install PyTorch Y& BI#3% ( SEKAR )
n{a PyTorch M\ BIMR A &3

YRATAFEE A Conda #1TREZE I AMIBE—Z A PyTorch 4 Conda ¥ EHZ &K H PyTorch hR
),

1.+ ( Python 3 HI%EI ) -BUE Python 3 PyTorch 3% :

$ source activate pytorch_p310

2. HESBRBELERNE pytorch_p310 g, BERUFILERN PyTorch :

(pytorch_p310)$ pip uninstall torch

3. + (GPUX%IT% ) - CUDA .0 RERFH®E PyTorch [BIMRAS :

(pytorch_p310)$ pip install torch_nightly -f https://download.pytorch.org/whl/
nightly/cul@@/torch_nightly.html

e (CPUSEHITE ) -AFGPUsH LA T IETIHY PyTorch SEfl R FA R B AR -

(pytorch_p310)$ pip install torch_nightly -f https://download.pytorch.org/whl/
nightly/cpu/torch_nightly.html

4. ERIFERBERNLERFNEERAE , BE31PythonK i H KR ERMA, PyTorch

(pytorch_p310)$ ipython

import torch
print (torch.__version__)

BMHEHNELCTFUATHNES :1.0.0.dev20180922

BUEHESE 34



AWS Deep Learning AMIs FERARE

3]

5. ERIF PyTorch REHWEREER FTIZMNISTRE , AL PyTorchd /R G174 FE &z 17032
R

(pytorch_p310)$ cd ~

(pytorch_p310)$ git clone https://github.com/pytorch/examples.git pytorch_examples
(pytorch_p310)$ cd pytorch_examples/mnist

(pytorch_p310)$ python main.py || exit 1

EZHE
BEXREZHBENTRH , BSRAZERNE HPyTorch X84, XA4FPyTorchM ik,
TensorFlow 2

AHENEWAEAMIER Conda BITREZF S RIKHI_EBUE TensorFlow 2 ( DLAMIZE Conda £ )
Hi=1T TensorFlow 2 /%,

HIERWIRER Conda BFEAME , BT DLAMI E# TR H ML 5
[E1E35E TensorFlow 2
1 Conda DLAMI —#2#% TensorFlow

1. EBUE TensorFlow 2 , iEDLAMIERA Conda 3T S # 384 it E = (AmazonEC2) =41,
2. XF TensorFlow #4& CUDA 10.1 1 MKL-#9 Python 3 L#J 2 1 Keras 2DNN , i5iz1TA T a8

.
SE

$ source activate tensorflow2_p310

3. B3I iPython i :

(tensorflow2_p310)$ ipython

4. 1217 TensorFlow 2 BFLURIITERBEEEIT :

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

BUBER
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Hello, TensorFlow! MERELHNRE L,

EZHE

BXEZHEMRH , HS5 TensorFlow Python TensorFlow X#4APIsETensorFlowi 8] M ¥,

£ F Elastic Fabric Adapter # 172 =, I &k

HMEHERER (EFA) B —MMRKXIRE , B U EEREIERDLAMISESI UNES M 81T E (HPC)
RIRERF. EFAfEE) AWS iRV AI B, RFMMNEMY | FEEY RIS HPCERN N AR
r_’l'iﬁbo

AT EBE &R R AF AN EFA 5 DLAMI &5,

® Note
DLAMIMIX N E R GPUDLAMIF! 35 B % B4R EY

EH
- B3 AWS Deep Learning AMIs 3£ EFA
- £ DLAMI £/ EFA

{F B3 AWS Deep Learning AMIs 3£ EFA

EF#HDLAMIKY Base 2R RS , EFAHMISE TAIENRZIERF. AKXIER, libfabric, openmpi
MNCCLOFIiE#F. GPU

& AE 2 AT U BADLAMIR % 3 323589 Base CUDA hRAS,

Iy ==
EE

« Empirun EZEIINCCLMAREFEIEFA , #FUFEFAXIEN ZEN TEERRIEENR !

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

- BEEHNARFEEBER EFA |, 59 FI_PROVIDER="efa" HiNE mpirun & , I 7£ DLAMI
R EFA BT R.
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AWS Deep Learning AMIs FEARIERE
£}

- HEBH EFANZS4A

- BEIEH

- F EFA M

HEZEHEFANLZL4A

EFAZSEFA—IL24 , UATHERZRELHERGWIBEALNMBERE, EXEZER , BESH
EFA X4,

1. 3TFF Amazon EC2 ##l& , it A https://console.aws.amazon.com/ec2/o

2. HESMBERT , ERERLE  REERMERSA,

3. EEIBRZELABOF , MITUTERE

s WTFLELHEHR , BRA—NMERMENRLEAEZN , FlW0 EFA-enabled security group.
(AL ) XN FHR , EwARSENEERER,
« XF VPC , VPCEEITHEHPEIHEFAC S AKHAIN.
- EERE,
4, ERZCIENTLA  RAREER W+ EEFI4A D,
5. FEAWMEIETR L, AT TERE !

- ERRE

- WTFERHE  BEREBEFIERE.

« ¥F Source , #%$F Custom,

- NEEHNREA D RBWEEZFEF,
- ERRE

6. BAAWLRE , BSERNUE Linux EFPARE, MREHILIR | BHLEEEN
DLAMI KB TESS.

Bz =51
EFAon £ AWS Deep Learning AMIs B 8123 A FEHIZE B AIRIER S -

e p3dn : WL E# Linux 2, Ubuntu 20.04
« p4d, pdde : LE#h Linux 2, I Ss# Linux 2023, Ubuntu 20.04, Ubuntu 22.04
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« P5, p5e. p5eN : 5 Linux 2, Y5# Linux 2023, Ubuntu 20.04, Ubuntu 22.04

AT E 9 R BE {A SSIEFAC /S AIDLAMIE S, BXBHEFACEAXFINEZER |, TSR
EEFAR ARSI s RIS B MEA,

1. §TF Amazon EC2 ##l#& , it Fhttps://console.aws.amazon.com/ec2/s

2. EEBHEH,

3. TERFBE-NDPAMITE L, i%#F “DLAMIK T TUE EDLAMIFRBIH SRR AR
4

FEAFRIHIRETE L, RRUTHFHRFREz— , REEET—F . BEXFEHAEE. &
KXFFHIEBIFIER , BES R - FEEREFAT MP

5, HEEEXPIFMAEETEF , FITUTERE

« XF Number of instances (SEHIHIEE) , FMAEZSINE AT EFA WEHIKE,
s WFREMFR , EBREEEPZHEHHVPCHFM,

o [ATE] N T EMEAE | FRERRNEERRE. NREREME  BEERRE T B
B,

o [ANE] N TEREBFAEN , TEEMMIFHNERTE , M ABENFRANEREEN , REX
TERFARBIERER.

- BT TUE LS A Elastic Fabric Adapter’s ISR ZEFIEIR | HF FME RN ZIFFTESE
BIREHF M,

« ENEEAOIBDH , HiIRE oth0 EBRFMEED, S LLERIEE—NEIPv4BIt R — NS
ANEEBYIPvALbHE, TNRABEREEEXEKIPV6CIDRERN FMAPBEISEH |, M AT LLERIEE —4
FEIPv6it it Fl — /N 2N BIIPV6 it

« BERET—F  FIE,

6. 7£ Add Storage (RINTFM#) WEH L , BRT AMI EEEMNE ( MRIEESE ) U, REREEEKH NE
SHINE | REERR Next: Add Tags (F—F : HIFRZ),

7. EARMREREL , AXRFEERE (FlW, ETHFRINER )  REEET—F  BERE
4,

8. HERER£4ANEL , NTH/RZLARFRAE-IINENREA , AEEELMCENEZEA,
9. EET&HED,
10. EREXFIEFIRNEL , REXLRE , AREERFUERE - IMRANH B ENKH.
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FRARER

ISUF EFA Hi
BEEA

BIHEHIE , BE AWS B4l AP EEFHEMAER, At , BFHEEC2EFIAPIEEG , RAEEER
ETAHABERIMIEREIRF<, KIS Network Interfaces: eth0” , ARG ¥ & eth0 , X IF¥ H—/ ¥ H

BN, B{REJSF Elastic Fabric Adapter’,

WMRRER EFA |, BAILUBE A TE— A =R F 3

« ERAMERNDSRAILEC2EHFH B —INFR6. BWREM I EFA.

« Ff EFA Fi iR B LB,

1. EEC2E#HE&+F , BEIMKZED,
2. BEPIEEUNSEEO,
3. EBREBHIEGIFTENMEREFM,
4. T{RJ3 A Elastic Fabric Adapter’# St “BIZ”,
5. IREIEC23E 1% T4 H & R K L6
6. FEIRME  SSAPRAFHIEM I EFA ZB1{F 3R,
7. MR ERMNEERE  EERKZED,
8. EFRENINIIENAE 6 AT M,
9. EWBIENZEH,
i URALY]|

BT NIREAEFET DLAMI ., iZ1TEUBRAZER ETHMNE.

$ fi_info -p efa

R H MR UT L TRAR,

provider: efa
fabric: EFA-fe80::e5:56ff:fe34:56a8
domain: efa_0@-rdm
version: 2.0
type: FI_EP_RDM
protocol: FI_PROTO_EFA
provider: efa

Elastic Fabric Adapter
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FRARER

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

RirTR£ARE

TR AEFET DLAMI B, 12172 LR

$ cd /opt/amazon/efa/test/

$ ./efa_test.sh

<N VES D > S N PN

Starting server...
Starting client...
bytes  #sent #ack

64 10 =10
256 10 =10
1k 10 =10
4k 10 =10
64k 10 =10
Im 10 =10

total
1.2k
5k
20k
80k
1.2m
20m

time
0.02s

S &6 © &

.00s
.00s
.00s
.00s
.01s

R

AN

BN EZLAEREIER,

MB/sec usec/xfer
Q.06 1123.55
17.66 14.50
67.81 15.10
237 .45 17.25
921.10 71.15
2122 .41 494,05

MREFLEMNHRTEE , FRERENRSHEGERI A/ HERAN,

£ DLAMI EfEA EFA

AR SR # R an{aE A EFA £ AWS Deep Learning AMIs EiZ1T& ¥ &

£H EFA ZSTZTRNARRF

EETRERGTNARERF , SEUATRE

EB
- BHEZL#Z SSH

=YV]

N

Mxfers/sec
0.

00

0.07

SIS ISR S

AR,

.07
.06
.01
.00
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o BTG
« NCCLM,

B RTTHEWE SSH
EREHPHN I T RENASTR. ERTRHBNIEA T Ro

1. BEOSTRLE , £EERSAELHAN,

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

2. BRASTRALAMBEREAHNR,

chmod 600 ~/.ssh/id_rsa

3. EFNEBEFEH ~/.ssh/id_rsa.pub HFFHEMMBIEFHPKE T KM ~/.ssh/
authorized_keys Zf&o

4. D&, BRZEBERLE p NMAISTREREFZIRAT K.

ssh <member private ip>

5. BXIFNUTHRIRNENS T R LM ~/.sshiconfig XHH |, £ strictHostKeyREHERS TR
FERREBE®EL

Host *
ForwardAgent yes
Host *
StrictHostKeyChecking no

6. 7£ Amazon Linux2 32l E , EHET R EETUTHS , NEEXHEHEBIR :

chmod 600 ~/.ssh/config

IR EN M

EHSTR/E , QIEENXHBSRRERFFHT R, ENXHLAHNERFINENINTIHBE-—MK
Bo BIBXf ~/hosts HEAFRLE IP FMBIMTTK , MTAAR :

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

NCCLM i

(® Note
XL 28 FAEFARRAS 1.30.0 FIOFINCCLIEH 1.7.4 51T,

THEZETNvidaZHWNCCLAURHF& , ATESMIET R LA IhsEMERE
XFFWYSEH - P3dn, P4, P5

TR i

NCCL3H B 4% 2 /it

nccl_message_transfer @ —MEAENE , EEBRBHZEMEIZ1T. NCCL OFIiZMi=%:iF TNCCL
B M MR R MAPISHIThAE, ERAIEITNCCLE ARRFR |, FHRE A R+ AT RA mpirun B
STEERRE, EFANRESEHGPUsHHKHIBENFIBEERS K np, BXEZER , BSHEAWS
OFINCCLX #4,

AR ncl_message_transfer Mi#& A TEA xx.x kR4, CUDAR T LR E#k i Z< 1 f9 CUDARR A< 3k
=178 A T &8 Amazon EC2 K45 Ea A A CUDARR A B 65 %5

$/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 \

--mca btl tcp,self --mca btl_tcp_if_exclude lo,docker® --bind-to none \
opt/aws-ofi-nccl/tests/nccl_message_transfer

BHRENEATRARERL, BUNEEHMEUETBEFACRERAFOFIRHARERF.

INFO: Function: nccl_net_ofi_init Line: 1069: NET/OFI Selected Provider is efa (found 4
nics)

INFO: Function: nccl_net_ofi_init Line: 1160: NET/OFI Using transport protocol SENDRECV
INFO: Function: configure_ep_inorder Line: 261: NET/OFI Setting
FI_OPT_EFA_SENDRECV_IN_ORDER_ALIGNED_128 BYTES not supported.

INFO: Function: configure_nccl_proto Line: 227: NET/OFI Setting NCCL_PROTO to "simple"
INFO: Function: main Line: 86: NET/OFI Process rank 1 started. NCCLNet device used on
ip-172-31-13-179 is AWS Libfabric.
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INFO: Function:
INFO: Function:
buffers. Dev:
INFO: Function:
INFO: Function:
INFO: Function:
INFO: Function:
INFO: Function:
INFO: Function:
INFO: Function:
INFO: Function:
INFO: Function:
INFO: Function:
INFO: Function:
INFO: Function:

PHEREM i

£ p4d.24xLarge E# 1T T IINCCLIEREMN R

main
main

main
main
main
main
main
main
main
main
main
main
main
main

ERENCCLIREEFA
B4 CUDA XXX 2N, FE# , (RATHEETECHEA, EFA

HWEEECHWHIAR | #F

"

Line:
Line:

Line:
Line:
Line:
Line:
Line:
Line:
Line:
Line:
Line:
Line:
Line:
Line:

91: NET/OFI Received 4 network devices
NET/OFI Network supports communication using CUDA

111:

118:
131:
173:
137:
141:
145:
179:
183:
187:
161:
251:
251:

NET/OFI
NET/OFI
NET/OFI
NET/OFI
NET/OFI
NET/OFI
NET/OFI
NET/OFI
NET/OFI
NET/OFI
NET/OFI
NET/OFI

SRNTER :

Server: Listening on dev 3

Send connection request to rank 1
Send connection request to rank 0
Server: Start accepting requests

Successfully accepted connection from rank 1

Send 8 requests to rank 1
Server: Start accepting requests

Successfully accepted connection from rank @

Rank 1 posting 8 receive buffers
Successfully sent 8 requests to rank 1

Got completions for 8 requests for rank 0
Got completions for 8 requests for rank 1

« ERIETINCCLMARFEY , R RGP ATREY mpirun BY5ERERE, EFA

RIFEFHGPUsHIEHIBEE RSE np T N,
70 NCCL _ DEBUG = INFO #5%& , HAR B EFEFAERBIRE TN “FrikiR it REFA”,
REEMETYIGR B EE ST

TRAINING_LOG="testEFA_$(date +"%N").log"

ZITE AN A7 EPRENFFAENCCLNCCLEEEN . DLAMIBH XA

watch nvidia-smiEEMARA T R EEAZGSREBEGPUSERER. A Fwatch nvidia-
smifHEHA TEA CUDA xx.x iR |, E4ABUR T BN EFINIRIERS, B LUES SR A h

CUDAMARiz1TERTF

e Amazon Linux 2 :

1R

LN

B Amazon EC2 =4/ {F{a 7] I CUDARR A &5 5o

$ /opt/amazon/openmpi/bin/mpirun -n 16 -N 8 \
-x NCCL_DEBUG=INFO --mca pml ~cm \
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-Xx 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/1ib64:/opt/amazon/openmpi/

1ib64:$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 -b 8 -e 1G -f 2 -g 1 -c 1 -n
100 | tee ${TRAINING_LOG}

e Ubuntu 20.04 :

$ /opt/amazon/openmpi/bin/mpirun -n 16 -N 8 \
-x NCCL_DEBUG=INFO --mca pml ~cm \

-x LD_LIBRARY_PATH=/usr/local/cuda-xx.x/efa/lib:/usr/local/cuda-xx.x/1lib:/usz/
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 -b 8 -e 1G -f 2 -g 1 -c 1 -n
100 | tee ${TRAINING_LOG}

R ENESUTRRRM

# nThread 1 nGpus 1 minBytes 8 maxBytes 1073741824 step:

iters: 100 agg iters: 1 validation: 1 graph: 0

#

# Using devices
# Rank @ Group
# Rank 1 Group
# Rank 2 Group
# Rank 3 Group
# Rank 4 Group
# Rank 5 Group
# Rank 6 Group
# Rank 7 Group
# Rank 8 Group
SXM4-40GB

# Rank 9 Group
SXM4-40GB

# Rank 10 Group
SXM4-40GB

# Rank 11 Group
SXM4-40GB

S © 0 O 8

Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid

Pid

Pid

Pid

9591
9592
9593
9594
9595
9596
9597
9598
10216

10217

10218

10219

on
on
on
on
on
on
on
on
on

on

on

on

ip-172-31-4-37
ip-172-31-4-37
ip-172-31-4-37
ip-172-31-4-37
ip-172-31-4-37
ip-172-31-4-37
ip-172-31-4-37
ip-172-31-4-37

ip-172-31-13-179 device

ip-172-31-13-179 device

ip-172-31-13-179 device

ip-172-31-13-179 device

device
device
device
device
device
device
device
device

2(factor) warmup iters: 5

N oo AN P OS

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

NVIDIA
NVIDIA
NVIDIA
NVIDIA
NVIDIA
NVIDIA
NVIDIA
NVIDIA

A100-SXM4-40GB
A100-SXM4-40GB
A100-SXM4-40GB
A100-SXM4-40GB
A100-SXM4-40GB
A100-SXM4-40GB
Al00-SXM4-40GB
A100-SXM4-40GB

0 [0x10] NVIDIA A100-

1 [0x10] NVIDIA Al00-

2 [0x20] NVIDIA Al00-

3 [0x20] NVIDIA Al00-
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# Rank 12 Group © Pid 10220 on ip-172-31-13-179 device 4 [0x90] NVIDIA A100-

SXM4-40GB

# Rank 13 Group © Pid 10221 on ip-172-31-13-179 device 5 [@0x90] NVIDIA A100-

SXM4-40GB

# Rank 14 Group © Pid 10222 on ip-172-31-13-179 device 6 [@xa@] NVIDIA A100-

SXM4-40GB

# Rank 15 Group © Pid 10223 on ip-172-31-13-179 device 7 [@xa@] NVIDIA A100-

SXM4-40GB

ip-172-31-4-37:9591:9591 [@] NCCL INFO Bootstrap : Using ens32:172.31.4.37

ip-172-31-4-37:9591:9591 [@] NCCL INFO NET/Plugin: Failed to find ncclCollNetPlugin_v6
symbol.

ip-172-31-4-37:9591:9591 [@] NCCL INFO NET/Plugin: Failed to find ncclCollNetPlugin
symbol (v4 or v5).

ip-172-31-4-37:9591:9591 [@] NCCL INFO cudaDriverVersion 12020

NCCL version 2.18.5+cudal2.?2

ip-172-31-4-37:9024:9062 [6] NCCL INFO NET/OFI Initializing aws-ofi-nccl 1.7.4-aws
ip-172-31-4-37:9020:9063 [2] NCCL INFO NET/OFI Using CUDA runtime version 11070
ip-172-31-4-37:9020:9063 [2] NCCL INFO NET/OFI Configuring AWS-specific options
ip-172-31-4-37:9024:9062 [6] NCCL INFO NET/OFI Using CUDA runtime version 11070
ip-172-31-4-37:9024:9062 [6] NCCL INFO NET/OFI Configuring AWS-specific options
ip-172-31-4-37:9024:9062 [6] NCCL INFO NET/OFI Setting provider_filter to efa
ip-172-31-4-37:9024:9062 [6] NCCL INFO NET/OFI Setting FI_EFA_FORK_SAFE environment
variable to 1

ip-172-31-4-37:9024:9062 [6] NCCL INFO NET/OFI Disabling NVLS support due to NCCL
version 21602

ip-172-31-4-37:9020:9063 [2] NCCL INFO NET/OFI Setting provider_filter to efa
ip-172-31-4-37:9020:9063 [2] NCCL INFO NET/OFI Setting FI_EFA_FORK_SAFE environment
variable to 1

ip-172-31-4-37:9020:9063 [2] NCCL INFO NET/OFI Disabling NVLS support due to NCCL
version 21602

ip-172-31-4-37:9020:9063 [2] NCCL INFO NET/OFI Running on p4d.24xlarge platform,
Setting NCCL_TOPO_FILE environment variable to /opt/aws-ofi-nccl/share/aws-ofi-nccl/
xml/p4d-24x1-topo.xml

# out-of-place
in-place
# size count type redop root time algbw  busbw #wrong
time  algbw  busbw #wrong
# (B) (elements) (us) (GB/s) (GB/s)
(us) (GB/s) (GB/s)
0 0 float sum -1 11.02 0.00 0.00 0
11.04 0.00 0.00 0
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0
11.00 0.00
0
11.02 0.00
0
11.00 0.00
0
11.02 0.00
256
628.2 0.00
512
629.6 0.00
1024
631.7 0.00
2048
634.2 0.00
4096
633.6 0.01
8192
633.5 0.01
16384
637.0 0.03
32768
636.8 0.05
65536
667.0 0.10
131072
662.9 0.20
262144
685.1 0.38
524288
696.6 0.75
1048576
729.2 1.44
2097152
794.5 2.64
4194304
837.6 5.01
8388608
931.4 9.01
16777216
1772.8 9.46
33554432
2116.1 15.86

0.00

0.00

0.00

0.00

0.00

0.00
16

0.00
32

0.00
64

0.01
128

0.01
256

0.02
512

0.05
1024

0.09
2048

0.19
4096

0.36
8192

0.71
16384

1.35
32768

2.47
65536

4.69
131072

8.44
262144

8.87
524288
14.87

0

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

-1 11.01
-1 11.02
-1 11.01
-1 11.02
-1 632.7
-1 627 .4
-1 632.2
-1 631.0
-1 623.3
-1 635.1
-1 634.8
-1 647.9
-1 658.9
-1 671.9
-1 692.1
-1 715.3
-1 734.6
-1 785.9
-1 837.2
-1 929.2
-1 1773.6
-1 2110.2

15.

.00

.00

.00

.00

.00

.00

.00

.00

.01

.01

.03

.05

.10

.20

.38

.73

.43

.67

.01

.03

.46

90

14.

.00

.00

.00

.00

.00

.00

.00

.00

.01

.01

.02

.05

.09

.18

.36

.69

.34

.50

.70

.46

.87

91

0
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67108864 1048576 float
2658.1 25.25 23.67 0
134217728 2097152 float
3945.9 34.01 31.89 0
268435456 4194304 float
7178.6 37.39 35.06 0
536870912 8388608 float
13676 39.26  36.80 0
[ 1073741824 16777216 float

25497 42.11 39.48

# Out of bounds values : @ OK
# Avg bus bandwidth 1 7.46044

B UE M 35t

sum

sum

sum

sum

sum

-1

® ] <- Used For Benchmark

2650.9

3943.1

7216.5

13680

25645

ERITEFANRRBERE T ERER , BEAU TN H#ITHIA

o« ERASEHITHIEIRIMEC2SLHIKE !

TOKEN=$(curl -X PUT "http://169.254.169.254/1latest/api/token"

token-ttl-seconds: 21600")

25.32

34.04

37.20

39.24

41.87

23.73

31.91

34.87

36.79

39.25

0

-H "X-aws-ec2-metadata-

INSTANCE_TYPE=$(curl -H "X-aws-ec2-metadata-token: $TOKEN" -v http://169.254.169.254/

latest/meta-data/instance-type)
« BITMEREM I

- REUTSE

CUDA_VERSION
CUDA_RUNTIME_VERSION
NCCL_VERSION

- WIESER , TR :

RETURN_VAL="echo $?°
if [ ${RETURN_VAL} -eq @ 1; then

# Information on how the version come from logs

#

# ip-172-31-27-205:6427:6427 [@] NCCL INFO cudaDriverVersion 12020

# NCCL version 2.16.2+cudall.8

# ip-172-31-27-205:6427:6820 [@] NCCL INFO NET/OFI Initializing aws-ofi-nccl

1.7.1-aws
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# ip-172-31-27-205:6427:6820 [@] NCCL INFO NET/OFI Using CUDA runtime version

11060

# cudaDriverVersion 12020 --> This is max supported cuda version by nvidia
driver

# NCCL version 2.16.2+cudall.8 --> This is NCCL version compiled with cuda
version

# Using CUDA runtime version 11060 --> This is selected cuda version

# Validation of logs
grep "NET/OFI Using CUDA runtime version ${CUDA_RUNTIME_VERSION}" ${TRAINING_LOG}
|| { echo "Runtime cuda text not found"; exit 1; }

grep "NET/OFI Initializing aws-ofi-nccl" ${TRAINING_LOG} || { echo "aws-ofi-nccl
is not working, please check if it is installed correctly"; exit 1; }

grep "NET/OFI Configuring AWS-specific options" ${TRAINING_LOG} || { echo "AWS-
specific options text not found"; exit 1; }

grep "Using network AWS Libfabric" ${TRAINING_LOG} || { echo "AWS Libfabric text
not found"; exit 1; }

grep "busbw" ${TRAINING_LOG} || { echo "busbw text not found"; exit 1; }

grep "Avg bus bandwidth " ${TRAINING_LOG} || { echo "Avg bus bandwidth text not
found"; exit 1; }

grep "NCCL version $NCCL_VERSION" ${TRAINING_LOG} || { echo "Text not found: NCCL
version $NCCL_VERSION"; exit 1; }

if [[ ${INSTANCE_TYPE} == "p4d.24xlarge" ]]; then
grep "NET/AWS Libfabric/@/GDRDMA" ${TRAINING_LOG} || { echo "Text not found:
NET/AWS Libfabric/0/GDRDMA"; exit 1; }
grep "NET/OFI Selected Provider is efa (found 4 nics)" ${TRAINING_LOG} ||
{ echo "Selected Provider is efa text not found"; exit 1; }
grep "aws-ofi-nccl/xml/p4d-24x1-topo.xml" ${TRAINING_LOG} || { echo "Topology
file not found"; exit 1; }
elif [[ ${INSTANCE_TYPE} == "p4de.24xlarge" ]]; then
grep "NET/AWS Libfabric/@/GDRDMA" ${TRAINING_LOG} || { echo "Avg bus
bandwidth text not found"; exit 1; }
grep "NET/OFI Selected Provider is efa (found 4 nics)" ${TRAINING_LOG} ||
{ echo "Avg bus bandwidth text not found"; exit 1; }
grep "aws-ofi-nccl/xml/p4de-24x1-topo.xml" ${TRAINING_LOG} || { echo
"Topology file not found"; exit 1; }
elif [[ ${INSTANCE_TYPE} == "p5.48xlarge" ]]; then
grep "NET/AWS Libfabric/@/GDRDMA" ${TRAINING_LOG} || { echo "Avg bus
bandwidth text not found"; exit 1; }
grep "NET/OFI Selected Provider is efa (found 32 nics)" ${TRAINING_LOG} ||
{ echo "Avg bus bandwidth text not found"; exit 1; }
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grep "aws-ofi-nccl/xml/p5.48x1-topo.xml" ${TRAINING_LOG} || { echo "Topology
file not found"; exit 1; }
elif [[ ${INSTANCE_TYPE} == "p3dn.24xlarge" ]]; then
grep "NET/OFI Selected Provider is efa (found 4 nics)" ${TRAINING_LOG} ||
{ echo "Selected Provider is efa text not found"; exit 1; }
fi
echo "****xkkkkkkkkkkkkkkkxkkkxkixx check_efa_nccl_all_reduce passed for cuda
V€ISlOI’] ${CUDA_VERSION} EE R R R S R S O

else
echo "*¥*k*kkkkkkkkkkkxkxkxkxkxkx**x check_efa_nccl_all _reduce failed for cuda

VeISiOI'l ${CUDA VERSION} khkkkhhkkkhhkkhhhkkhhkkhkhkkhkhkkikhkkkhkx%xn
fi

« BFREHARE , TLBFZT A all_reduce MiXMRMENSHET—1T :

benchmark=$(sudo cat ${TRAINING_LOG} | grep '1073741824' | tail -nl | awk -F " "
"{{print $123}}' | sed 's/ //' | sed 's/ 5e-07//')

if [[ -z "${benchmark}" 1]; then
echo "benchmark variable is empty"
exit 1

fi

echo "Benchmark throughput: ${benchmark}"

GPUB ML

LT D HESETACPUR L MEIRET, RNESNEARLXNNE—MEETERE—HF , HFa
BB EMALEN L,
- U5z
« GPUsfE A ¥ 2% CloudWatch
vl
- BAE

W

EFDLAMIZE T Z/MNGPUKETE, RiEmERNBUIAT IHEMZENIE,
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« GPUsfEA ¥ M 2s CloudWatch-Fidk#IS= A2/ , Al @ Amazon CloudWatch 3R & GPUSERAE R & 1T
EE.

« nvidia-smi CLI-A FHEZEZEAGPUITENAERARNAERF. EEMELEEIRH AWS Deep
Learning AMIs (DLAMI) L.,

« NVMLC E-EF C WEAPI , BTEZFRIGPUKEZEFERIIAE, nvidia-smi EREHEAE , B
CLIIEZ&EEIRN . DLAMIEIEER Python Hl Perl SAEL A ERAXLEERFITH X, IREMZE
% gpumon.py SEAEFDLAMIER N 2K BH pynvml B#HE. nvidia-ml-py

* NVIDIADCGM-E#EE TR, FHRARARTE , TRUNMZRNEELTE,

® Tip
BEEFANVIDIAEBE , THREXFEABLZEWNCUDATI ENZHEEDLAMI :

+ {E M Nsight IDE # nvprof 412 TensorCore # £,

GPUsfE A% M 25 CloudWatch

HIRRBIDLAMIE — R E RS , GPUIRTATRE S A BURIEHE F HAE ISR B A RERELE A BIRAY
Bk, BN TRICENBEEEURBABREZIMNEFRERTH.

BT %0 LAEL EGPUE#HR CloudWatch :

« /A AWS CloudWatch RIBE Bishr ( HEF )
o FRAMZLE gpumon. py BIZAKE B IR

£/ AWS CloudWatch REBELEISHr ( #HE )

FEDLAMIE 4 — CloudWatch RIEEREL , ABLEGPUIEAR H 512 Amazon EC2 INESE il GPUh AL
HENAAE,

BT E A AR RIELE GPUEFRDLAMI :

- BLE&IKGPUER

« BLE# 2 GPUER

- BLEFRA AT AGPUERR
- BB BEXGPUEMR
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/CloudWatch-Agent-NVIDIA-GPU.html
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BREFMNZEITHER , HE5H IRELRELZ L% AWS CloudWatch T
FTRFM

B %, UG E R ENEC2E S B HEIXFEARA Amazon SEHIIAMA PR CloudWatch, BXi¥4A5
B, i55 Iﬂﬁ'JLFH:.F CloudWatch X EHIAMEEFHF .

fil E R {EGPUIE#HR

fFH1Zdlami-cloudwatch-agent@minimalsystemd RS Bl B RIKEGPUIEHR. MRS EEL T
¥R

« utilization_gpu

« utilization_memory

ERBEAT VERE A T RETME EGPUERYsystemd RS :

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

FERUTGSBERAMAE3 systemd RS :

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

Bt & 2B GPUIEHR
fFAZdlami-cloudwatch-agent@partialsystemd RFEEZB D GPUIENR. WIRFSEELNU TS

R

« utilization_gpu
 utilization_memory
* memory_total

* memory_used

« memory_free

BRI U EA T EREI T2 ME EGPUIER systemd RS :

/opt/aws/amazon-cloudwatch-agent/etc/dlami-amazon-cloudwatch-agent-partial. json
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FEAUTHSERAMXE3 systemd RS :

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

BLEFrA Al IGPUEHR

f£AiZdlami-cloudwatch-agenteallsystemd RS ELBFTE AT AGPUENR. LLRRSEEN TS
PR

« 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

BRLENAT VBRI A JRANTEEGPUEIRI systemd RS :

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

FEAUTHESERAMED systemd RS :

sudo systemctl enable dlami-cloudwatch-agent@all

GPU¥ MR, 52



AWS Deep Learning AMIs FERARER

sudo systemctl start dlami-cloudwatch-agenteall

BLE B E X GPUE#R

MRMEENEFFFESENER , MATLIEAE X CloudWatch RIBELE X #.

B2 B E L EEX A

EORAENEEXH , SR FHIER4E CloudWatch REEEXFHHEALSR.

T RGIH | RIGEREENANLTF /opt/aws/amazon-cloudwatch-agent/etc/amazon-
cloudwatch-agent. json,.

{5 F S8 B B E LR EL B 48 FR

BT TS5 REEN BE 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

RREBLELZ2 AWS CloudWatch T

A MDLAMIsHY ARS 2R ELE T & FTRY AT A AWS CloudWatch REEZ 24T, BRIFBEIEFNVRER
2, ESHRUTEYT  DLAMIER RN T 24T EMENEHRRZ LI T,

Amazon Linux 2

BFREyumZER FILS% Linux 2 B9&EH AWS CloudWatch {32 % £ % T DLAMI,

sudo yum update

Ubuntu

EEA Ubuntu 3REREGR #T AWS CloudWatch Z2 %M T , 2 H Amazon S3 TEEEIZEFH LT AWS
CloudWatch ¥, DLAMI

wget https://s3.region.amazonaws.com/amazoncloudwatch-agent-region/ubuntu/armé4/latest/
amazon-cloudwatch-agent.deb

BX{EH Amazon S3 T 852X % AWS CloudWatch REEBMWEZER | HSHERSE LL2ENZ
1T CloudWatch ¥,
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/CloudWatch-Agent-Configuration-File-Details.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/install-CloudWatch-Agent-commandline-fleet.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/install-CloudWatch-Agent-commandline-fleet.html
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EA L% gpumon. py B KHE B {55

—ANEH gpumon.py IEATEEMELZREELEHN DLAMI £, B©&EK CloudWatch A X EFEXNF
IXGPUEAERELIE : GPURTFE, GPURERGPUIIE, ZMA&EHF SZNHIEREE
CloudWatch, #&A]LUEIT & I R i — 1% B SR Bl B E R % F CloudWatch BB NER . B
=, BRI ZE , BHFEE#ITIRE CloudWatch FBEEBIER.

w4a 5 iR B A= TGPUM 32 CloudWatch

1. BIBIAMAF , USRI BAF , FEEFBE R HIEIRIKRE CloudWatch, MRBIBFAF ,
FIETHRIE, RASHET - THEFEXILERIL,

EEZNIAMEKREE “cloudwatch:PutMetricData”. BRI KM TR :

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

BXRAIZBIAMAFP RN RINKEHNEZE LS CloudWatch , 2 CloudWatch X4,

2. TEEMDLAMI, 21TAWS B EHEEIAMAFEIE,

$ aws configure

3. BUREEELXN gpumon EA T E# T & , AEEETZIE, (RUREUTRBHR
READMEH E LI B, E gpumon SEAREF. B< gpumon.py HIANEZER , BSHBIAE
#) Amazon S3 V&,

Folder: ~/tools/GPUCloudWatchMonitor
Files: ~/tools/GPUCloudWatchMonitor/gpumon.py
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/create-iam-roles-for-cloudwatch-agent.html
https://docs.aws.amazon.com/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
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~/tools/GPUCloudWatchMonitor/README

IR

- WMREHEHFILT us-east-1 |, IFTE gpumon.py NOT R E XX,
- ERHEHMSE, HI CloudWatchnamespaceZ iRk B fstore_reso,

4. BHEl, ZMANZFEF Python 3. BUEEWN EHIZESRR Python 3 FRRHFUE DLAMI B9 —#% Python
3K,

$ source activate python3

~—

5. HEFEABHIETT gpumon ER T &,

(python3)$ python gpumon.py &

6. IFTHIEHIRIEEFHIE https://console.aws.amazon.com/cloudwatch/ , AREEFEIR. B FE—

% & 288 “DeeplLearningTrain”,

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

AR 2 —N R4 CloudWatch B3 , 8% 7 gpumon.py %M p2.8xlarge 354 LIV B R -
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GPU usage, Memory usage ih 3h 12h 1d 3d 1w custom

Various units
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IR REN AR GPUK IR AL A E At U

- Ui

« GPUsfE A ¥ 25 CloudWatch
nlé

+ AR

. %

L1t

BERXDNAELHBIEGPUs , B MLLBBEEEHF BREREFIME, MTEME , #ENENXE
FEXXYARXEATCPU—INERR , B TERT REEB N, HRLACTLENBIE LR |
RAT AR D MBI MAREICPUEIREY . GPUBR T MBI EAREIL (ZERZRA ) . BEMKNHE
SEAKRFREENEER S, BEUTUEASBERFEASEE (float16 I int8 ) Ik , M AT
TERSEHE,

UTERERNATERIANNEREERA, ZNERTIRTELENBENZMRICHMLE,
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|

Naive *+Multi . +Batch +Sync
. N ) ' ; + , +
Implementation processing Hybridization size calls & Float16

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

GPUMEER LR B, BRFIR : EH MXNet Gluon B4 BEH 1H

UTEENETERATENETIDLAMI , aJ#BIRIZESGPUMAE,
E=3-0il

o FHALER

. YLk

AL #

BERRSUEERTRIEMLEEER - CPURRNERE , XAREENMNEETHRI. ERER
ATERBLENRNBEZER , (ERDALI ( BIEEREE ) WMRLEERNNEETEFRRES.

« NVIDIAZk#E1858F (DALI): DALI S %iE 85 HE E. GPU BXAMEE LDLAMI , BETUBENESR
S EMT L it E RG] L ZEDLAMIS A X IFHERBRBERIGEE. F1FIESHENVIDIA
Mk EIDALITE M. BXREIASIMTEHRAERSE , E3E SageMaker F74b I8 )| 4 82 R4l

« nvJPEG : H[E GPU C BF AKINEIPEGHFBEE, TXEHBENRGIAX , ARREFZI H
ENHRERIGREAE, nvJPEG WE TDALI , RERATEAMNVIDIAMIEEY nvipeg TTE 8 H $5d
R

IERREN B RGPUK IR AL A B At E UM

o lafE
+ GPUsfER ¥ #125 CloudWatch
. {1k
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- TsbE
o YLk

LS

MREEREINEL , EUUERARNANTFENRBEANMNG , RERLINEFERE (GENERER
WREEMEML ) , AREREITEMREN, EERZHRTEPEERNBELH  XESTRS
HRNEFR-NEERE, EFNABREREISL  £FEZRBRBFEERRNMALAE ., UTRNAMM
HN RS RENERKTIRENER,

« NVIDIARE %> SDK-NVIDIA Pk iR T MXNet, PyTorchFHES FEE ST HY ST,
TensorFlow

® Tip
mm%’fﬂ]‘“ﬁhﬂ’ﬁ[?ﬂ#ﬁlﬂﬁﬁ HEABREBEEBE SR PP16” , THREFNMLILGE. TH
EX IR — L ESBEERRRE :

« BEBEIZ TensorFlow ( #1371 ) -FENVIDIABZE M4 L,

« 5 float16 HITESRBEIIL , AR ML EMXNett —FAQRE X E, MXNet

« NVIDIAApex : —RATEMHITESBE NN IE PyTorch — M5 FH—BEEX
E, NVIDIA

IERREN AR GPUR IR ML AL BY ELfth U

. g

« GPUsfE A ¥ &% CloudWatch
- it

- IAE

« YLk

AWS #3285 A DLAMI

AWS Inferentia 2 —RMEBAHRITHWBEEXVRZISH AWS |, TRATESMeEENHEETN, EFH
ZSH , HIRE — Amazon Elastic Compute Cloud 3£ | %J‘{E)ﬂ Ne AWS uron %F A EH
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(SDK) @A Inferentia . A TEEFFREMERZERN Inferentia 5% , Neuron ERETE () F. AWS
Deep Learning AMIs DLAMI

UTEBN BT EEER Inferentia o, DLAMI

AR
o BZHA Ne AWS ur DLAMI on BYSE4)
« 5 Ne AWS ur DLAMI on —i2{#

BzhH4A Ne AWS ur DLAMI on B934

BHTIRA B AR DLAMIFS AWS Inferentia —#2EF , HEH Ne AWS ur APlon 84438, ERF®
DLAMIfE] , S EEAMBEEDLAMI, STREDLAMI , FiRRBIHAN S EBRIEFREN AWS HES S
AWS 82 7T &R FEIRE.

AEN

o IFIREYSEH

« 05 AWS HEIRE

- EERERERAE

« {£F Neuron Monitor ( Neuron Y5185 )
« F4k Neuron 34

I6 i SR A SE 451
EFERAENXHza , RIFZRFIREEEH T Neuron HITIEBMIZEMEE,
in

Anl AWS HEIR&

EEESLH LR Inferentia IREHE , HEAUTHS :

neuron-1s

WMRIEHEFEHINT Inferentia 8% , MBSO TR :

Fem - Fem - Fem - [ T B +
| NEURON | NEURON | NEURON | CONNECTED | PCI
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https://docs.aws.amazon.com/dlami/latest/devguide/launch-config.html
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| DEVICE | CORES | MEMORY | DEVICES | BDF

Fem - Fem - Fem - [ T B +
| 0 | 4 | 8GB | 1 | 0000:00:1c.0 |
| 1 | & | 8GB | 2, 0 | 0000:00:1d.0 |
| 2 | 4 | 8GB | 3, 1 | 0000:00:1e.0 |
| 3 | 4 | 8GB | 2 | 0000:00:1f.0 |
Fem - Fem - Fem - [ T [ T +

RARH EEE Inf1.6xlarge 326 , BEATES

NEURONDEVICE : ##it45#9:2 % ID NeuronDevice, It ID AT HZANETHEERNFEHATEN
NeuronDevicesiZ 4T},

NEURONCORES: A NeuronCores F7EHI#& NeuronDevice.
NEURONMEMORY : FE¥YDRAMM 7FE NeuronDevice,
CONNECTEDDEVICES: H Attt NeuronDevices %1% NeuronDevice,
PCIBDF: HPCIE 412 & T8 (BDF) ID NeuronDevice,

EERRERE

ffAneuron-topis S EEF A X NeuronCore f v CPU FIAEX, NESAER. MEHERF
Neuron B ARFHERER. Tneuron-topwS B FERFEFEANIEES NAREFPEIE

NeuronCores,

neuron-top

M N AR FE A AT NeuronCores , HIHMZECTTHE :
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BEXATYHEZEMNECET Neuron WHENAERFNERNESZELR |, 155 H Neuron TE,

{# A Neuron Monitor ( Neuron #1125 )

Neuron Monitor M\ &4 Liz1THY Neuron iz 1THHIRERRIR |, HHWEN BB UL A EZ R T
stdout, JSONIXLELISHRIRIERAHRITALR | B LlBET REEE X H#HITEE. BX< Neuron Monitor
WEZER | B2 Neuron Monitor B 1EE,

H % Neuron Fi4
BxmAEHE P ERH Neuron SDK FHFHEEDLAMI , EHZH ( AWS HZTIREER) »
T—1NE8R

5 Ne AWS ur DLAMI on —#2{E
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https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-tools/index.html
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5 Ne AWS ur DLAMI on — 21

Ne AWS uron fY B TERIESDKRERIBIRS R LRIF2BIIGSHNB[EZIRE, 25, FH4
D RE Inf1 ZHILAEIT, AWS Deep Learning AMIs (DLAMI) 1% T £ £ Inferentia B9 Inf1 SE4i
PREFNETHEMREN—1,

LTRETNEAEER Inferent DLAMI iao

AEN

« ffH TensorFlow-Neuron #1 Neuron %¥88 AWS
£ AWS @£ TS TensorFlow

£ F) MXNet-Neuron #1 Neuron 4miZ8§ AWS
FRAMXNet# Z TEE RS

& PyTorch-Neuron #1 Neuron 4®1%28§ AWS

5/ TensorFlow-Neuron 1 Neuron 47i%28 AWS

AHFIEERIAEHA Ne AWS uron 4RiX254R1% Keras ResNet -50 IRE HFFEHUB XS H NS REN
A, SavedModel iXfhi& X 2 E A TensorFlow R AT FIRE R, H&E ALY WA H R O1%H
A, TE Inf1 356 B2 THEERE,

BXHATHWEZEESDK , i5ZH Ne AWS uron X4, SDK

AES

- BIRREMNH

« BUE Conda 335
+ Resnet50 fmiF
 ResNet50 #it

EIE=3es

FERAEAHEZH , BRETRK B HE Ne AWS ur DLAMI on BISEf iR B S E, BIEMNIZAE TR
B2 FNB AR a5 F§ DLAMI,

BE Conda IRE

FEALUTHS85E TensorFlow-Neuron conda 45 -
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source activate aws_neuron_tensorflow_p36

EIRH YA Conda ¥M8 |, HEITUTHS ;

source deactivate

Resnet50 4Ri¥

BB —1%EH tensorflow_compile_resnet50.py i Python B K EFEEUTRHE, It
Python il ZA<4%1¥ Keras ResNet 50 HEFHFHES H AN EREFNER,

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, 'resnet5@_neuron')
shutil.rmtree(model_dir, ignore_errors=True)
shutil.rmtree(compiled_model_dir, ignore_errors=True)

# 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[@]},

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

# 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, 'resnet5@_neuron')

ERAN TR THEFZER

python tensorflow_compile_resnet50.py

RESERFR/LDHEE, TRE , EHNRHENSUTRERL

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@0_neuron

WiRE , RENEEGHTESR , HEX ws_resnet50/resnet50_neuron.zip ¥, FHAUT®
SXNERBER , ATHHATHEN RGBS :

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

ResNet50 #it

Bl —NE R tensoxrflow_infer_resnet50.py # Python BiA | EFEBELULTAR. LA
AERRFNHEER N THRWEBELZTHETRE,

import os
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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])

ERAATHSXNERETHETRE !

python tensorflow_infer_resnet50.py

LM ENEULTRAREL

[('n@2123045', 'tabby', 0.6918919), ('n@2127052', 'lynx', 0.12770271), ('n@2123159',

'tiger_cat', 0.08277027), ('n@2124075', 'Egyptian_cat', 0.06418919), ('n02128757',
'snow_leopard', ©0.009290541)]

— MBI

A AWS #2Z JTIRS TensorFlow

A AWS #2Z JTRS TensorFlow

AYERRTESHATFHEIRLA AWS F Serving 281 , 2a#3:&E R H %0 Neuron
#1Z5 T TensorFlow » TensorFlow Serving 2 —MRZ RS , AFBENS L K#
EHHE, Neuro TensorFlow n Serving A A RN 5EE TensorFlow ARFZAPIERE
HE—RIXAR , BN AWS Inferentia FIFREFNER , FEAOKRENNFRE 5
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#I32 ¥, tensorflow_model_server_neuron=i#&IX#{ZF /usr/local/bin/
tensorflow_model_server_neuron ¥ , ¥ S L%EHE DLAMI #,

BEXHATMWEZEESDK , 5Z5H Ne AWS uron X4, SDK

AEN

- BIREH

BUE Conda M8
FEENSHRTFHER
WERTFHER
ERREAEE RS ESRAVHEEFR

Bl RS

FERAEAHEZH , BRETR B HE Ne AWS ur DLAMI on BISEf iR B SR, BIEMIZZAE TR
EZI FR LA K e A DLAMI,

BE Conda IFE

FEALUTHS85E TensorFlow-Neuron conda ¥4 -

source activate aws_neuron_tensorflow_p36

MREZEH YA Conda g | FIE1T :

source deactivate

WENSHARFIESR

Bl —/NF tensorflow-model-server-compile.py A& Python BIA& , EFEELUTRE, Z
AR E —NEFHER Neuron HHTHRF,. RE , EERERENEESEHARENER,

import tensorflow as tf
import tensorflow.neuron
import os
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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('~"'), 'resnet50_infl', '1')
tf.neuron.saved_model.compile(modeldir, neuron_modeldir, batch_size=1)

FEAN TR THRFZER

python tensorflow-model-server-compile.py

LM ENEUTRAREL

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

ABREFNER
MBRURRERG , BRI UEAL TS , B3 tensorflow_model_server _neuron =it #3740 B %
FHER -

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

TBHRERN S TABREL, BRI/ RBENEREFE Inferentia IR+ , WHEBMHER, DRAM
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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 ...

ERRFGRBERSF[AVHEFR

Bl —/NE A tensorflow-model-server-infer.py #9 Python IR , EHREIEUTHRE. ZH
B g (RPCIRFZESR ) EITHE,

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, ...])
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))
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EARPCHAUTHTH g EEE LETHE

python tensorflow-model-server-infer.py

EHRE NS TRERM

[[('n02123045', 'tabby', 0.6918919), ('n02127052', 'lynx', 0.12770271), ('n@2123159',
'tiger_cat', 0.08277027), ('n02124075', 'Egyptian_cat', 0.06418919), ('n@2128757',
'snow_leopard', 0.009290541)]]

£ MXNet-Neuron 1 Neuron 4#i¥ 25 AWS
MXNet-Neuron 4RIRAPIHEE T —fMRIFERE MW GZE , B BE AWS Inferentia 18 % LE1TIZEE,
EHREIF , BEAR%IE ResNet -50 R HAFHATFKIZTHIE, AP

BEXHATHWEZEESDK , 5% Ne AWS uron X4, SDK

AEN

- BIREH

- BU&E Conda 35
* Resnet50 HiF
 ResNet50 #it

HI R SR

FRARHESH , BRETHK B31EHE Ne AWS ur DLAMI on BYSE4] REVRB ST, BE R iZBATTE
) AR LA R fn{al £ 8 DLAMI,

BE Conda IF3E

FEALUTH585E MXNet-Neuron conda ¥Ris :

source activate aws_neuron_mxnet_p36

EBH Y8 Conda M8 | IHIEIT :
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source deactivate

Resnet50 4Ri¥

BlZ2 —NE N mxnet_compile_resnet50.py KY Python i , HHIEUTHRE. ZHEARER
MXNet-Neuron %1% Python 4%1%¥ Python API 3k4m1¥ ResNet -50 & E,

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_resnet5@.py

REFR/LDH. SREEFETHE , ATXHEFHIEL LR E FP

resnet-50-0000.params
resnet-50-symbol.json
compiled_resnet50-0000.params
compiled_resnet50-symbol.json
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ResNet50 #if

B2 —1NE N mxnet_infexr_resnet50.py # Python B | HB S ELUTAR, HAETH—
NROIBEG , 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, @, 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_req='null')
with open('synset.txt', 'r') as f:
labels = [l.rstrip() for 1 in f]

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]))
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ERANATHEX ERFERETHERDRE !

python mxnet_infer_resnet50.py

ERENEULTRAREL

probability=0.642454, class=n02123045 tabby, tabby cat
probability=0.189407, class=n@2123159 tiger cat
probability=0.100798, class=n02124075 Egyptian cat
probability=0.030649, class=n02127052 lynx, catamount
probability=0.016278, class=n02129604 tiger, Panthera tigris

T—1MER

£ FAMXNet# £ TR R RS

FERAMXNet# R TiE R RS

EAXRHER |, BHFIFEATIIGHMXNetiEEE S ZER RS T (MMS) MITERBE&DE, MMS
=—MRIEMN easy-to-useTE | ATRMFEREMISFFEIIREZIERINGHREZIEE, K
HIETIEEA AWS Neuron V4R ZRLSREFMMMSEE A BIMXNetEH

BEXHBATMWEZELESDK , 55 Ne AWS uron X4, SDK

AES

- BIREMH

« BUE Conda 353§
o TEURBIKE

- RIFEE

« BITHE

Bl SR

FRARHECH , BRETHK B31%EHE Ne AWS ur DLAMI on BSE4] HEVRB ST, BE R iZABTE
B2 iR R i H DLAMI,
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BE Conda IF3E

£ AL T 655 80F MXNet-Neuron conda 338 :

source activate aws_neuron_mxnet_p36

EIRH Y48 Conda M8 |, HIE1T :

source deactivate

THRBIAES

EETARY  FEANUT GRS FERANRE :

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

miFRE

Bl —NB N multi-model-server-compile.py B9 Python fiZx , HHREEUTAR, LHEIAN
ResNet 50 B E 451F¥ A Inferentia 1% B #xo.

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, 0)

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

BERFEEY  EEAUATSHS
python multi-model-server-compile.py

LM E NS TAREL

[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!

Bl —/NE N signature.json WX H , HREEUTAHAR , MEREBERMABHAMEIR -

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

FEAUTHES TEH synset. txt X, HXH = ImageNet FUZEH & #R5I%K,

curl -0 https://s3.amazonaws.com/model-server/model_archive_1.0/examples/
squeezenet_vl.1l/synset.txt
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ET model_server_template X#HRHPHENR , AIEZEENRSE, FAUTHS , FEREH
BB M E TEE F -

cp -r ../model_service_template/* .

/%8 mxnet_model_service.py ## | & mx.cpu() ETFXEHRR mx.neuron() £ 3, W
TiRe REBEIREFRVENBIERA , model_inputBE I MXNet-Neuron F X #FNDArray#l
Gluon, APls

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]
FERUTHS , BIERAMEFNERBTITSE
cd ~/multi-model-server/examples

model-archiver --force --model-name resnet-50_compiled --model-path mxnet_vision --
handler mxnet_vision_service:handle

BITHERE

B ZEARESF[HEHALLTRESTUIAPIT T NEEACHWER, B4R neuron-rid IE1E A ERIAR

B1To

[t

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

BEUATHS , FARIBGEITHRE
curl -0 https://raw.githubusercontent.com/awslabs/multi-model-server/master/docs/

images/kitten_small.jpg
curl -X POST http://127.0.0.1:8080/predictions/resnet-50_compiled -T kitten_small. jpg

ERMENEULTRARRL
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{
"probability": 0.6388034820556641,

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

1,
{
"probability": ©0.16900072991847992,
"class": "n@2123159 tiger cat"
1,
{
"probability": ©.12221276015043259,
"class": "n@2124075 Egyptian cat"
1,
{
"probability": 0.028706775978207588,
"class": "n@2127052 lynx, catamount"
1,
{
"probability": ©.01915954425930977,
"class": "n@2129604 tiger, Panthera tigris"
}

EENAEREHTEE , FEIREB BB SRESTUAPIHFERAUA T SELERRESSE
curl -X DELETE http://127.0.0.1:8081/models/resnet-50_compiled

multi-model-server --stop

ENERNATAE

"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

{# A PyTorch-Neuron 1 Neuron 471%85 AWS

PyTorch-Neuron fmiIFAPIRME T —REFEREN AL |, B LE AWS Inferentia R & LE1TZE
B,
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£ WHNBE LM ERIZFRN Inferentia BFr , FEZEBE Inf1 EH| £, LA T2FEYw1F torchvision
ResNet 50 #EHFHES H A SRENER, TorchScript WEBME SN Tz THIE,

AEERN , AHBEER Inf1 ZHIBTRBMMEER, EXERIZESD |, B LAEREMEHIRERE
FEE  fln o5 EHIRY. AfE , BLTFERFNVERBEER Inf1 HERSSEF. BXESZEER,
28 AWS Neuron PyTorch SDK 3044,

AE

- BIREH
 BUE Conda #iE
* Resnet50 HiF
 ResNet50 #it

EIE=es

ERAARHEZH , BREFTK B3I H Ne AWS ur DLAMI on KYSE6I HEVIRIES TR, £E M IZFATR
EF 3 MR R A £ A DLAMI,

BE Conda IR3E

F A LL T 855 385F PyTorch-Neuron conda #h3% :

source activate aws_neuron_pytorch_p36

EIR %8 Conda 8 | =TT :

source deactivate

Resnet50 4Ri¥

Bl —1 &7 pytorch_trace_resnet50.py i Python BiZ& K EFEBEUTAR, ZEAMEH
PyTorch-Neuron 4&1% Python 4&1¥ Python API 3k%%1% ResNet -50 !,

(® Note
E4R1% torchvision BEIES | MEEEXE : torchvision & torch F4F 2K MRS 2 18] 12 7E K i o<
Ro XEAKBIRRAN AT LUBS pip #HITEE, Torchvision==0.6.1 5 torch==1.5.1 kR4 [T
B¢ , M torchvision==0.8.2 & torch==1.7.1 MxAtHL,
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import torch

import numpy as np

import os

import torch_neuron

from torchvision import models

image = torch.zeros([1, 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

FEEFBE/LDH, RETHE , CREFNERFL resnet50_neuron.pt WX REFERM B F
o

ResNet50 #tif

B8 —1EH pytorch_infer_resnet50.py # Python fiZ& | EFEEUTHRE. LEIALTH
— ARG  REFERZBEX EMENERSTHELRE,

import os

import time

import torch

import torch_neuron
import json

import numpy as np

from urllib import request

from torchvision import models, transforms, datasets
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## 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' )

## 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]
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print("Top 5 labels:\n {}".format(top5_labels) )

FEANTHENERFEEETHELRE

python pytorch_infer_resnet50.py

R ENESUTRERM

Top 5 labels:
['tiger', 'lynx', 'tiger_cat', 'Egyptian_cat', 'tabby']

ARM64 DLAMI

AWS ARMB4GPUDLAMISEE RN REZFI] TEARIRHSHEN K AR, EAMS |, g5G =4l
KBKXAHET ARM64 B9 G AWS raviton2 AbEES | IZAEBRERMNLFTHITERN , AWS HEXREF
E-PETIEAZNARHETTMHt. AWS ARM64AGPUDLAMIsEFi&BELE T Docker. NVIDIA
Docker, D NVIDIA river DNN, NCCL, Cu, UERITHHIRRFIESR , 20K, CUDA TensorFlow
PyTorch

&80 g5G KAIKE | LA LARIA Graviton2 MM MMEREILSS , BF INIRINEER x86 KABIMLL , FRE
GPUIMEREZIEHH KA RKESZ, GPU

%&F— ARM64 DLAMI

IR B SEBIE 30 g5G £, ARM64 DLAMI

BHXBH step-by-stepit BADLAMI , &S5 /5 3 M EEDLAMI,

BXREMRARH R ARM64DLAMIs |, SR K 1T1HBADLAMI,

FraeErm

AT EEB@ERTR T WMATT 45 6EFAARMB4DLAMI,

P

- £/ ARM64 GPU PyTorch DLAMI
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£ ARM64 GPU PyTorch DLAMI

EEZFER AWS Deep Learning AMIs F Arm64 4B 25 1ER T ERAGPUs , HEF LT
FE#HITTHIt. PyTorchARMG4GPU PyTorch DLAMIZ#EMAEE T, MY Python M5
PyTorchTorchVision , TorchServe i FiRE 2 3 IS F#EE A 51,

AEN

« I8iF PyTorch Python 33§
- FAE1TIZ =B PyTorch
- FERETHETRH PyTorch

I8iF PyTorch Python ¥Ri%

FRAUTHERIEZEHN G5g =4I HBUEEA Conda FFiE :

source activate base

FH TR RAZBELEEZR Conda SIMER T | ZIFE TS PyTorch TorchVision, FEAt
EEo

(base) $

WiE PyTorch SREMYERIA T BB -

(base) $ which python

(base) $ which pip

(base) $ which conda

(base) $ which mamba

>>> import torch, torchvision

>>> torch.__version__

>>> torchvision.__version__

>>> v = torch.autograd.Variable(torch.randn(10, 3, 224, 224))
torch.autograd.Variable(torch.randn(10, 3, 224, 224)).cuda()
>>> gssert isinstance(v, torch.Tensor)

>>> vy

EAEZETINERBI PyTorch

E1TRBIMNISTINZRAE L

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

R R T U TR

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%)

FERZETHIE RG] PyTorch

AU TS TEMUIZH densenet161 R HAFEAU T TIZTHIE : 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
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# Run a prediction request
curl http://127.0.0.1:8080/predictions/densenetl6l -T examples/image_classifier/
kitten.jpg

BHRENRUTUATAR

"tiger_cat": 0.4693363308906555,
"tabby": 0.4633873701095581,
"Egyptian_cat": 0.06456123292446136,
"lynx": ©0.0012828150065615773,
"plastic_bag": 0.00023322898778133094

AL TS RES densenet161 EE H{=1FIRSEES

curl -X DELETE http://localhost:8081/models/densenetl61/1.0
torchserve --stop

BRRENRUTUATAR

"status": "Model \"densenetl61\" unregistered"

}

TorchServe has stopped.

HEIE
ATRHEEXNAFERERN T EETHIEDLAMIBEIE,
HIETE

« TensorFlow RS

BEALL 2
AT £ Conda SREE¥ S s REAMIBY ARSI T, 2 Hh—MNETT 7 B ER RS T,

ES}
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« TensorFlow BR%

* TorchServe

TensorFlow RS
TensorFlow S@@ er ving @ —HERA THSRFIRENRE, SHENERSRE

% 7 tensorflow-serving-api Conda BRAMIERT] | R FATFIL, SHFMEEMNIST
BRI RBIBIAR~/examples/tensorflow-serving/,

EETIXE RGP HEM— , FEFEH Conda EZEREHRAMIE 2] H¥5E TensorFlow 3%,

$ source activate tensorflow2_p310

W#E , FEXERERS TOIRIAHX,

$ cd ~/examples/tensorflow-serving/

KEFRNZRE Inception EE

UTREAZHATENEE (40 Inception ) RERSHIRH. FER—BAN , EERRATLEFERE
ME P umMI A T2 &/ DLAMI,

£ Inception & B4 RN i #EXE
1. TEZRERE,
$ curl -0 https://s3-us-west-2.amazonaws.com/tf-test-models/INCEPTION.zip

2. BEREH,

$ unzip INCEPTION.zip

3. TH—KWKREIZTHRA.

$ curl -0 https://upload.wikimedia.org/wikipedia/commons/b/b5/Siberian_Husky_bi-
eyed_Flickr.jpg

4. BHREEF. BHEE , X¥F Amazon Linux , B4 A TF model_base_path BB FEM /
home/ubuntu E® 5 /home/ec2-user,
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$ tensorflow_model_server --model_name=INCEPTION --model_base_path=/home/ubuntu/
examples/tensorflow-serving/INCEPTION/INCEPTION --port=9000

5. NFEMBETHERSSE  CEEBH S —MNEBSFTBEMRE, T —NHHLIREH
TensorFlow {# A# Esource activate tensorflow2_p310. AR5 , EALK Bk XAKEFE
BOBEAUTHRERNMA, HE®BEN inception_client.py. WHANRE 4 AES
B, ANTIGERPREBTAML 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()
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(
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tf.make_tensor_proto(input_data, shape=input_shape))

result = stub.Predict(request, 10.0) # 10 secs timeout
print(result)

print("Inception Client Passed")

if __name__ == '_main__"':
main()

6. B , ETRERSHUENKOURE TFRFNXHBENSBREBIMA.

$ python3 inception_client.py --server=localhost:9000 --image Siberian_Husky_bi-
eyed_Flickr.jpg

]

MRS MNISTES:

NTFEAHE  BRINGSHERAMGET tensorflow _model_server NARFLEE, &5, &
AT LA A 7R 45 B P i B0 ASOM i 48 B AR S5 85

BATRUIGHM S HMNISTERE A, EAHEANKE-SH , EFEENERB - I XHRVEURE
ZEH, PE , BOTUIEEBRA mnist_model #, ZMAF LR ECIR 4K,

$ python mnist_saved_model.py /tmp/mnist_model

BEmOES , RALMATEEEE Bt EREAE, HNETERAHARZRESHERE |, BNZEE
UTREA :

Done training!
Exporting trained model to mnist_model/1
Done exporting!

T—%RZ1T tensorflow_model _server UAES HMWER,

$ tensorflow_model_server --port=9000 --model_name=mnist --model_base_path=/tmp/
mnist_model

NIERET — DT w2 RN R PR SS 25
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EXH#ATNE , EFFEITF —IFINLIRE

$ python mnist_client.py --num_tests=1000 --server=localhost:9000

B ZhEe M RHI
MRIEENB T #BEX TensorFlow REFNEZEER |, B TensorFlow 5 811Z M,

B A LAE B Amazon Elastic In ference TensorFlow 2%, MEEZEL | FEEEXNMAE
Elastic Inference 5 TensorFlow fRE &S FEANERE.

TorchServe

TorchServe R—RRFENITE , ATREHEEMNPSHHWREZIEE PyTorch, TorchServe i 7
# A Conda BIRAMIEZT],

BEXFERANEZEE TorchServe |, 155 PyTorch X #4#E R RS 25,

FB
ELRHEEEG D FEEE TorchServe

YR BUAERRERG D EER TorchServe, EEFARMM DenseNet -161 #E , PyTorch iR
FR|zTE , C2ERTMNER, EXMERT , MRELELBG ( —KNENEEK ) , BFHFLRE
FEH N ZERNEPTEE 5 NEHTN.

E L REEG 9 EER RHI TorchServe

1. M Conda v34 ESRAMERARESIAMIEREZRT T#sE 4 it B = (AmazonEC2) 3£4i,
2. BUE pytorch_p310 3,

source activate pytorch_p310

3. =f# TorchServe F#E , RECIE—NB FXREFHEBHER,

git clone https://github.com/pytorch/serve.git
mkdir model_store

4, FRAERFMNERFRFHNER, Zextra-filesS¥EATorchServeF@#ERMN I , Fitbm
BEME | BEMERR, EXRERFHEBNEZEER , B5H Torch A FR485, TorchServe

wget https://download.pytorch.org/models/densenetl61-8d451a50.pth
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torch-model-archiver --model-name densenetl6l --version 1.0 --model-file ./
serve/examples/image_classifier/densenet_161/model.py --serialized-file
densenet161-8d451a50.pth --export-path model_store --extra-files ./serve/examples/
image_classifier/index_to_name.json --handler image_classifier

5. 1817 TorchServe LABZH&w T 2. A0 > /dev/null &fEBERHERS

torchserve --start --ncs --model-store model_store --models densenetl6l.mar > /dev/
null

6. THPMHWERGHNEKIEE TorchServefN % = :

curl -0 https://s3.amazonaws.com/model-server/inputs/kitten. jpg
curl http://127.0.0.1:8080/predictions/densenetl6l -T kitten.jpg

N mRIREN TN ESA TR EZTNISONEL , HABRGISHREENBRERN4T% , HXZ
BREAIBER]46%.

"tiger_cat": 0.46933576464653015,
"tabby": 0.463387668132782,
"Egyptian_cat": 0.0645613968372345,
"lynx": ©0.0012828196631744504,
"plastic_bag": 0.00023323058849200606

}
7. HEZENER , FERSER

torchserve --stop

H et pl

TorchServe #2147 A LEEBIDLAMISE B Bz 1T B fp R B, BB BATE TorchServelll B 776 FE /R4 T
HLEEFEA

EZER

BHXEZ TorchServe XY , BFE 1A TorchServeff A Docker #1Ti& B M & E TorchServe &g |, &
28 L # TorchServe GitHubTi B T1H,
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H 4% DLAMI

AL | BRERBBXRAL DLAMI BIE R AR ERE DLAMI EEFBRAHNRR.
—BEEBIEFMNEMBEHELRNNA  MNIBLRFBRERENEBELREZRENRIT

W REE AR Amazon Linux 2 Ubuntu , N Y4B EFFE DLAMI B |, EEREIEFTEH (WRE)
HELEBRNEHMUAE, BX Amazon Linux PN EZER |, BSREREHEM4. N F Ubuntu 38
fl , IS HE B Ubuntu X%,

£ Windows Lt , EEi# & Windows Update BB HNELLEH., MREEE , B NAEH.

/A Important

B X Meltdown F Spectre JRAA R IMAEIMRERGUMRZILERANER , FERELEL
%-2018-013, AWS

F&

« FHEREIFTAR DLAMI

- BXRBAEHMBET
- BHREH A WEEA

F 4 B #hix DLAMI

DLAMIBY RSMIRSEMEHN , U AFNREZIERRA, CUDARMBAFERMIMEEFERE, W
RECHER DLAMI —BRetE AR EFNAER , WRERIHEH, SELMFIHEREMBIEE.
RELJSKEMERNBIE. HR , B LA Amazon EBS KR & /Y EUHE 15 E Bt 0 2057 #2147
DLAMI, BEXMGE , BANEEAR , B & ARE R D R HEFT 8 8E,

@ Note
EEENB 3 Amazon EBS BEDLAMIs , HBUFDLAMIsHIFT B EHRER — NI AKX,

1. {#H Amazon EC2console 8|2 LFHEBSE, AXxiFHAiAA , FSM6l2E Amazon EBS
%,
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