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AR 4 AWS Deep Learning AMI ?

DYt AWS Deep Learning AMIF F 8/,

AWS Deep Learning AMI (DLAMI) REERHHTREXZIN —EXEE, KEEXHBRGERT
RZE Amazon EC2 X1 , AT &= HIKE | \XPR CPU M/ N EISHI R RFH S HEEES GPU £
#l, ©FREE T NVIDIA CUDA H NVIDIA cuDNN |, BA R S FRITHRE 2 S E R SR A .

RXTAIERE

TIEFEFHHBYEEHHER DLAMI, ENATRATHIIMKESHREZIN\HMELEARS ., x5
EIENE T MMA X B RIREFRSEN AMI FEERR KPR, DLAMI XN EFMELEHRZA
HiE, exBEXToARNILG, Bik. FH AWS Inferentia F1 AWS Trainium LA Hfth < 8L 892K
B BERIXTINAEE Jupyter SATER KB EFHIZTHIEMEA,

FRFAF

IBRZBRG ST T EMER Python FRER 1T DLAMI, IELH BIRHEAEXNAFEAESMELRNH
B ERAERTUNER RNMABESMERARIELHHAIIHE,

DLAMI A4l

THREZ>]  DLAMI REF I HHRIFZEIMREFZIERNEBRLE, eFFENSMERNE
FHATHESRR , AER— BT EH LEITHER. DLAMI T Jupyter £122% , AILAEM iy @) FRE
PRI MREZINASTERZRHNHIE

RRARFFR  IRERMABFFRAR , A BEMNBEAREZIRELEHVNARFIA Al 5HE
H&#FEL , U DLAMI REEHNIAF 5, FMEREHT T xTUAFBEAREZINHE , &
R SHEBEEEDYE , TUILEBRMNRAARESZY , EFFEACIBGELME A TEE
%o —EREIEGRIMNMELSHAWERERNNAESF , KWANEECSHIREHEFHRE
FRBINAERF.

PBREIMBESN - MRERBENZRIENBEIREFZILERE K2R AT SERBXE
R # Spark. BAFFHRBIXTHITEEBAMEBIE , AR MEEMTNREWEATT BHBTELERS
U5 EERS

W3e  MRER-BARAR , BEZHHER, NAHERRYILHER |, AL DLAMI AWS M-
REEDTUBRBEBMN ZENERE S ML RATHERNEE

RTHER 1


https://developer.nvidia.com/cuda-zone
https://developer.nvidia.com/cudnn
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® Note
BARENBVERTERFNZPIREARINEEZ) GPU (HZ 81 ) WEAREM , BEE
A LUEE 812 DLAMI SERISREERBTKEY R. BXRERUENESZER , B5H HXE

/N0

DLAMI 89 Zh&E

TRMER
B AT AFREEN DLAMI A | 982 SRERS (0S) MRARAM KR -

« i Conda BREZS AMI — E2IRE Python SREFFEH conda BF SR ML ENIESR
REF I ER AMI — T ZEEMEZLR ; RE NVIDIA CUDA FH 4 #1100

 Conda RYREF > AMI £/ conda IMERBREBSMER , MELAILIESIRELR , mMARAED
HBBUR £ R,

X2 Conda BRE S AMI FFXIFERHN TEYIXK -

* PyTorch

* TensorFlow 2

@ Note

EANFT B X mxNet, CNTK, Caffe, Caffe, Caffe2, Theano. Chainer 5 Keras AWS
Deep Learning AMI

% GPU it

ENE&EEANEE CPU BEH] , DLAMI H3$ 28 NVIDIA CUDA 1 NVIDIA cuDNN, FTieSEfISEH
=ft4 , ZENHRGEHIMERN. Fick , GPUBEIEREATELEE— GPU W=fl, %&F
DLAMI BIRpIE BB ERERXEANBHNESELR,

AR CUDA ZENEZER , FS CUDA ZRMERLE,

Tre 2


https://developer.nvidia.com/cuda-zone
https://developer.nvidia.com/cuda-zone
https://developer.nvidia.com/cudnn

REE AMI 5 % A B T
RELL IR R AT AL

# 8 Conda By Deep Learning AMI Fii3x T B AR S5 88 TensorFlow , A FHEE AHIL AR
TensorBoardt&E & aJ M1t

« TensorFlow £3

BB AL 3
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Al]

WA R 4E A DLAMI

REFSRETXTREESEN DLAMI, EFESENEARFIMMEAZOIRENRTS , LRNTA
IERRERNBI B EREMN HXESR

MREFHBEH AWS HEA Amazon EC2 |, iEMFF IR Conda BIREFS AMIl, MREHE
Amazon EC2 fEH# AWS BR% , 0 Amazon EMR., Amazon EFS = Amazon S3 , 3 HE X\
XERSERBRAEEINEESIMNVNESHHEEBENIME T , FLABEERETESENAH,

BINBEWEESLE DLAMI, L THRREESENNARFHSSHIRE,

B — MR RIX MRIEHIE : B3 AWS Deep Learning AMI (10 240/5 ) o

T 5%

1%$# DLAMI

%EFE DLAMI

BANRM— K5 DLAMI IETL, 7 7THBENESHERARGIEREREN DLAMI , BI1RIT AREHE
HRAEFIRENRBGHTOEH, RITNWTMEDER -

- DLAMI %% : CUDA, Eff, $4E2%, %4EZ (Conda DLAMI)

- ITEZEH . ET x86 5ET arm64 9 Graviton AWS

- REEEREA : GPU 5 CPU 5H#E

+ SDK : CUDA vs N euron AWS

« BERS . Amazon Linux, Ubuntu

AEEPNEMETERY TH - SHRERHEENME —FILETHER,

E&
« CUDA ZRMERLGE
- REZZ)Efit AMI

W{AIFF 446 DLAMI 2


https://aws.amazon.com/getting-started/tutorials/get-started-dlami/
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/inferentia
https://developer.nvidia.com/cuda-toolkit
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-intro/get-started.html
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i Conda WREFS] AMI

« DLAMI ZE#31EI

- DLAMI BRER S

IEEER

i Conda FIIREZF AMI

CUDA ZERMERHE

SRREZIMIEFE LM | B MERBREARVE RS, XLEREMRASATETERTHHE CUDA
5 cuDNN SEREFIZNEE. EHY A BIMFTRIEE AT AR BRI RAELR ., WRETHE  MIBEER R
Conda KIRE 3] AMl, EAFAETHE CUDA MERNE Fpip=#HINH , FASMERIIFNE
HRA . MREFBZZHRA , ABBESREZIHR |, EEARES S &8 AMI,

WMFEH-FES , BE BEREIERIERE EEERINNERM.

1EF 7 CUDA K DLAMI

REF ] EA AMIBFTE R A CUDA iRAR 3

# Conda WRE = AMIBFTE 1] K CUDA RAZK 5

(@ Note

RAIFT BT mxNet, CNTK, Caffe, Caffe, Caffe2, Theano. Chainer = Keras Conda %
‘BE7EH, AWS Deep Learning AMI

BREBEREAES , HS5 DLAMI B R A HEH,

ERIXA DLAMI K8 | BN FELSRET T HRAEXEM DLAMI WESEE,

#EFE—1 CUDA RAHAEMFFETERZRARTE DLAMI 5K , REEREESTRETOR T BT
& DLAMI WEZE LR,

IFEEA

REF S EA AMI

CUDA ZEMIERHE 5
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« BXTE CUDA IRAZRIYIRMEER |, SR ERRES S £l AMIZERE.

REF S Bt AMI

REZFIEM AMI AR KATREFINZAER, CE2LFTEN 1], EFRRBEMNER ,
FEBEIEEN CUDA WA,

N AEEFERM DLAMI

Z AMI B THRERESZREFITMEMEYSKHMMANTETHMEFEERA, EATHRERE
HEHECHEEEFORENEARH NVIDIA BRENAR , NI AT AT T RBEELTRERA
AR AR

ERIXA DLAMI EE | BN EELHRET T HEXEHM DLAMI HESZEE,
BESH

£/ Conda Ky DLAMI

X EH

- ERAREZER AMI

T Conda HiREZES AMI

Conda DLAMI conda fEFEMHE , EMNFETSERFEMELR DLAMI, XERFEEN LINER
TERMNER , ARCERZEA R, XX T HENEE DLAMI BARENFIEERRETFL. KB
RAPF#a XA Conda WIREZFS AMI EEE & HAT,

AL EFERERPNERFRARITET , ABEERFH GPU B BFMEHF. £RSEHH
AWS Deep Learning AMI #F |, ETEEHI N, XL DLAMI 23 Ubuntu20.04, TS5 Linux 2 #§4E
RS, BERSZNZEFIORT EFBRERENXE,

BERAKERIERA

Conda AMI RS MERPHRIFERNRANMEA ZHF X, TLBEREMRAMEIEMIIEE, H£{LE
RFIEZREXS Intel B MKL DNN FINEFH AR T |, XLERARTTMRE C5 M C4 CPU EHIKE EHI

Et 6


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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GHEERE, —#HEXHEREREEIAXESH Intel ESE , S/EBTRT AVX, AVX-2, SSE4.1

M SSE4.2, XEIETFIR Intel CPU £ LREBMFREENRE, AL, 3T GPU KHIRE
{58 A BT B 79 ARAS STV AR A MR AR EE#T CUDA 1 cuDNNG,

i Conda FIREZ I AMI SRR B XBUER B3I N EH Amazon EC2 K| ZEELR N FKILILIR
*, BEXEZER , ESHEMEAE Conda BRES AMI,

MREBEABELFRRCNRFETINRRE | REZ S Ei AMI AJRERIEEHF TR

Python 2 #H

Python FFiRE#XEF 2020 £ 1 A 1 BIERERX Python 2 X%, TensorFlow F PyTorch #X
B4E , TensorFlow 2.1 M PyTorch 1.4 fR AR &G — X Python 2 BiRA, @& Python 2
Conda ¥ EM DLAMI SEBTARZAR (v26. v25 & ) & A, ER , REEFRLEREXN LR X MH
DLAMI [RAZ M T ZEEHERI , BT SEX LA LIRMXTF Python 2 Conda FFERNEH,
A RFAMRAS PyTorch F4EZEHY DLAMI R AT & Python 2 Conda 338, TensorFlow

X

CUDA % #

Bk CUDA iRA5 A LA#E GPU DLAMI & # i BBk El,

IEEER

DLAMI ZR#33i% 10

MR EZR

« BXEMT Conda WIREFS AMI WHIEE , BSH AT Conda WIRE¥ AMI #iE.

DLAMI ZR #3131

AWS Deep Learning AMIs 12t E T x86 I E T ARM64 Y Gr AWS aviton2 24,

£% ARM64 GPU DLAMI Al THEER |, 5, ARM64 DLAMIBX A ASEHIE BN EZEMEES.
HSE %R DLAMI BYSEFISER,

RS R

DLAMI BRERSIEI

= 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/

REZES AMI FEARIERE
DLAMI $#{ER Sk

DLAMI EA FRER S FRE,

« Amazon Linux 2
e Ubuntu 20.04
e Ubuntu 22.04

AL EEF K DLAMI EERIBMRANIRERS, BX DLAMI FANEREER | E3E DLAMI BFHE
A

£i%# DLAMI 28] , B EEEMNFIEE H B ELRMN AWS X1,

BESH

1% DLAMI By SEfIRH

E$F DLAMI By SEffiI3e 2
FE—M@ERT , 5 DLAMI SEE AR | HERUT /LA

- MREFHBBRERY , BFLEFE GPU WEHIFsEEEENER,

- MREETEFE , WA LERNE CPU BIEHI,

- MRBFLEMCREZIERHMNSHBEERNEA NS , MASERAHEHE AWS Inferentia &~ #ISK
il

- MREBEEIHREEET ARM64 H) CPU K= 8E GPU k61 , NI LAEA g5G SEfIZEE,

o MREENBZITMYGER B THEBATN , WA LLF Amazon Elastic Inference Ff 02|21
Amazon EC2 &%, Amazon Elastic Inference & FEH R A —% 4 GPU B IE:S.

s NTEREHERS , EEXRENFNED CPU AL RN EFRTERETNBRAR,

- MREFEANREEREBEIRAMULEBR I ARER  BLEEEEEEZANEMN KEF),
BRI LURRER 2 A5 GPU £8 . @R RI , MRRE/MELE K/ | NFEAANFRDHIE G
REFHEE, XA MENABRENISRE,

- MREENBEM NVIDIA EEBERFE (NCCL) RETHHREINARERF , BEEAHENT [ EBE
1§, BABTREEEMF A Elastic Fabric Adapter (EFA).

BXEBINESFMEE , BSH EC2 EHIKE,

oS 8


https://docs.aws.amazon.com/dlami/latest/devguide/deprecations.html
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/dlami/latest/devguide/tutorial-efa-launching.html
https://aws.amazon.com/ec2/instance-types/
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LT EBREBREPIREEZZINES

/A Important

Deep Learning AMI ‘@& H NVIDIA Corporation Ff %, HERZHNBEHEF. B4R ITE
A, BEEREZE NVIDIA BHHE Amazon EC2 324 E{EfIX L NVIDIA BEHEF, B4
IE4a,

£l

- DLAMI K9 E#

- DLAMI X5 8] A%

- HEHN GPU =4l

- #FEH CPU E4l

- HEM Inferentia S
- HER Trainium 3E45I

DLAMI B9 E #

DLAMI HBEMREZIREREEN , B/ HFEECHWARETIE, RE DLAMI FZENHHRE
N BENMAREERNIKE Amazon EC2 LI 41 %%,

— 5 Amazon EC2 ROIEBHHFRICH ;. THUIEEH— N ERKHLZ/T DLAMI, XEHE , Y15
AEAERAINEEN , £/ DLAMI REX4 4%, MELEE— M MEERA, BEES CPUK

D, BRWETE, S RAM, E—AREP GPUHRH , BLEHREE A FERLREERS

EZALLEY TN

BASPEBNENNESES , H5H Amazon EC2 B,
DLAMI X327 A

BMNXEXBTECENXRARE  MEAFRXENKFRERXTBERETE. DLAMI FEEED
XE# el A , B 0F DLAMI EHFBERENXE., AXESEE , BSHES AMl, HIEEXEI®E
BIR , ABREERE N RELREFFNXE, NRETEERTLE—/ DLAMI F E 88012 —
NER  FRENERTHAET RERERNXE.

BXXENESEER , HiFRE EC2 XiF,

Ef 9


https://aws.amazon.com/ec2/pricing/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/CopyingAMIs.html
https://docs.aws.amazon.com/general/latest/gr/rande.html#ec2_region
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RS R

HER GPU L4

HER GPU L4l

BAHEEN GPU XIERATASHREF B, 1 GPU XA B ER LT CPUXHILE
Ro BALUERZA GPU ZHIWIER T AR XNHTHER , BT AEER GPU KBS K6 LEH
iz Wil <

BUTFRBIRE 78 DLAMI, BX GPU SRHIRERTUR HRZENER |, 5 H EC2 SLHIRE Hi1%F
BitH,

(® Note

BB R NMERERKSIN — I EERE, MREREE TRGIWTA RAM , BARARER
EEEMEREYAFRAIRE,

+ Amazon EC2 P3 3£4jl& %5 8 4> NVIDIA Tesla V100 GPU,

« Amazon EC2 P4 I8 %% 8 4> NVIDIA Tesla A100 GPU,

- W% EC2 P5 3:/l&%%H 8 4 NVIDIA Tesla H100 GPU,

« Amazon EC2 G3 Efl&%%E 4 4> NVIDIA Tesla M60 GPU,

« Amazon EC2 G4 LfI&%%E 4 1 NVIDIA T4 GPU,

 Amazon EC2 G5 /|5 %%& 8 1~ NVIDIA A10G GPU,

- WE# EC2 G6 EHIHZ%H 8 I NVIDIA L4 GPU,

- W5i# EC2 g5g EHIEHFE T ARM64 B G ravit AWS on2 4288,

DLAMI SEAIIR4 7 B T MM K1k GPU #EH TR, A% GPU HENESES , 21 GPU
WAL

BXRER G5g EHIMISEHRE |, 1S ARM64 DLAMI,

IEEER

HER CPU X4l

GPU 10


https://aws.amazon.com/ec2/instance-types/
https://aws.amazon.com/ec2/instance-types/p3/
https://aws.amazon.com/ec2/instance-types/p4/
https://aws.amazon.com/ec2/instance-types/p5/
https://aws.amazon.com/ec2/instance-types/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/g5g/
https://aws.amazon.com/ec2/graviton/

REZES AMI FEARIERE
o

HEH CPU 241

TILBRBERINE , THRREZEY K BRREREET—IMMNERS , £1F CPU X3 HEBEIFZELIF

KRR, —EAERFAEERA MKL DNN |, BRI EAINR C5 ( A IFEFMBXERATA ) CPU £4)
REMGMEE, BXx CPUXRBIRENER | 5 EC2 LKA HERMLITE.

(® Note
ROFHER K NMERIERERFIN — N EREE, MREREL TGN TA RAM , BANAER
EEHMEREBAFRHIRE,

« Amazon EC2 C5 £fI&ZH 72 I Intel vVCPU, C5 RHIERIZFERE, HLE, 25X 0. =HEsE
IT& (HPC) ARV FAREZIHEFERALE,

IEEER

#EM Inferentia 341

HEZER Inferentia S2451

AWS Inferentia 56| EE AN REFIEEHRE THEABRESHENR AR, BEAEME | Inf2 561
FKAMEH AWS Inferentia ;&5 F1 Ne AWS uron SDK , FEERITHNEZIESR (FlmF ) £/
TensorFlow PyTorch

EFER Inf2 KPI2fE , BB UKRENRRRARESITAARNIRZIHENRES , SINER,
HESIZE, TENAR, EFRA. BRESLE,. MECMEERN,

® Note

RBIFHE R K MERIEFRKFIH —NEREER, MRERBE TXGFNTH RAM , BHNARRF
BEEREMEREBAFIRAIRE,

« Amazon EC2 Inf2 SEHl&ZH 16 > AWS # I 100 Gbps WM EEFH £,

BRI EA AWS Inferentia dLAMis WEZEE |, i85 H, w8 DLAMI B AWS HEE

RE&ESR

CPU 11


https://aws.amazon.com/ec2/instance-types/
https://aws.amazon.com/ec2/instance-types/c5/
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/
https://aws.amazon.com/ec2/instance-types/inf2/
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HEH Trainium 3241

HER Trainium 2451

AWS Trainium KB EENREZ IR BEE TEARRHSHENKERZ. B4EMS , Trn1 X561
EAMEH T AWS rainium &5 1 Ne AWS uron SDK , FEERITHHEZEIEESR (FHmF ) /XK.
TensorFlow PyTorch

ERER T Xhlzfa , B UREHRIREARESTANENNRFZIHEBENARERF , flNER,
HESIZE, TEYNM,. BFRI. BRBSLE. MECAMRERD,

® Note
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& F Jupyter Notebook AR 853 17 M=

N , BEEZHME , &2 %E Jupyter Notebook BR55 28,
BTk, B 5 RS SEMEE,

1. EFEI[OUREF | BALLT URL , & FHI4EEEE : hitps://localhost:8888
2. 18BHEXHA SSLIEH , BHN WESSBE IR REE R MREETH R ML,

A

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

Advanced Back to safety

HTXREECREN , AAATUR %S, RELHRE[ERN  FURHIA'SR . “EFEF
WERFRLUZR,

#F Jupyter Notebook Bk %525 26


https://localhost:8888

REFS AMI FRARER

Your connection is not private

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

MET::ERR_CERT_AUTHORITY_INVALID

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

Privacy policy

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

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

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

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

B2,

% Jupyter Notebook RS 28
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£/ DLAMI

£

- AT Conda FREZY AMI
- FRAREZFIEM AMI

« =17 Jupyter i A B RHIE

- HiE

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

£ A7 Conda FIREZS AMI
£}

- T Conda HREF AMI B &I

« ZFERH DLAMI

B3 TensorFlow 1§

« 0#: %) PyTorch Python 3 ¥R 3§

o BIERIRIE

 Conda FIREF AMI BfE b

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

5.

7 Conda HRE®S AMI EBLERA , AFILEBRMIBRREZINE., AT HAAENES
conda XM —LEEAR T, SIIETUHEDERIEERNELSAEREET , FEETUERAER
BT —LEERE, RE , EUUSKEEER DLAMI RUENELENHKE K RESMEENTB IR
ERHENERTH,

Conda DLAMI 28



REZ3 AMI 7% A RISF
2 &EREY DLAMI

EEREHEE BB IRS[UWEAEE" (MOTD) , ENA T U ARNBETEIREEIELRMN
&Fh Conda 8. U TRTRH MOTD, B TFHARA DLAMI WA , BE4FE MOTD ATBERE,

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

Bz TensorFlow IRi&

® Note

HEB NG E — 1 Conda ThRRY |, BEE MBI OFF, # Conda WREF AMI &%
ERE RSN B3 NG EC2 KHAIREERNRMALIRAE, BEFNHLEFENLEER.

1. BUE Python 3 #9 TensorFlow & #AFRE,

$ source activate tensorflow2_p310

EFIIREY DLAMI 29
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FRARER

2. 33 iPython &%,

(tensorflow2_p310)$ ipython

3. ZET—MRZE TensorFlow & F,

import tensorflow as tf

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

& RI% 4 & F“Hello, Tensorflow!”
FELS R

1217 Jupyter £ 12 A B INHIE

¥ 2| PyTorch Python 3 IM3E

MREHARLT iPython #EHIAEHR , MEA quit() , REHERZTRIME,

«  BUE Python 3 8 PyTorch R E,

$ source activate pytorch_p310

X — L PyTorch X3

ENHAENEE |, BEEMA Python ER T RIZMITEDEAR PyTorch X5,

1. B3 iPython £,

(pytorch_p310)$ ipython

2. S A PyTorch,

import torch

BARLSEI - RXTEZATRHSNESTHR. &

A LARHETE

0# % PyTorch Python 3 ¥R%

30
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3. BIE—1 5x3 %EfF , FrRRENDMEIL, FTENEA,

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

W& R,

tensor([[0.3105, ©.5983, ©0.5410],
[0.0234, ©.0934, ©0.0371],
[0.9740, 0.1439, 0.3107],
[0.6461, ©.9035, ©.5715],
[0.4401, ©.7990, 0.8913]])

il BRER IR
MREART DLAMI LR, WA USEEHR R AN Conda A4S -

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

5 AREZ S B il AMI
FERREZIEM AMI
Base AMI [ff# GPU EsiBFEMT A , URTAXRFBELECHEEREZI R ENMEE, ]
INERT , AMI BEiE 9 1E —/ NVIDIA CUDA MRAMERE, Bt af AEFRRMAE CUDA 2 [E 4]
., BXUNMARTIIRE  BFSRUTHRHHA,
Bt CUDA hx 7~
RO LB ZE 1T NVIDIA B9 nvec BBFESREIE CUDA FRAS,
nvcc --version

EALAEA LT bash R 3KIEFEH K U4 E CUDA KA,

sudo rm /usr/local/cuda

CEEE o
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sudo 1n -s /usr/local/cuda-12.0 /usr/local/cuda

BXEZEER , BZHAEM DLAMI X i,

B1T Jupyter £ iC AN BB BRI

MREZI T EWRRBEHME 7THENRS , KSHERT , ©AAEEM DLAMI £5Z17,
RCEFET T Conda BREFS AMI, BMABRRE - LELBRUH EZFZHNBEBENTAL
&k,

/A Important
EZ1TRRTE DLAMI £ Jupyter £ie AR #FE , BFE 18E Jupyter Notebook AR5 2.

Jupyter [RFERE1THE , BB Web X MBS TIXEHE, MRAEIEFEIZITH Conda HIREZEY
AMI , SEMREE KRR T Python M35 | MIATBAM Jupyter EiEARFH YR Python A%, EZiHE
TRETERNHEZH , BEFESENARK. Zi1AH Conda IREZEI AMINAFRHTESX
F E R,

(® Note
U ZHRHTEEZHI Python IR | 8K DLAMI L ATEER RIREIX &R, RGNS AL
"xyz module not found" B4R , BERE| DLAMI , BUERE (W LFIR ) , RERE
PDEMER,

® Tip
REZIHEMROFIBERBT —1NEH 2/ GPU, NREBHEHIKEEH GPU , BAEEE
B —ERERBTEFERIZIT,

SMMERENHE

— B & FE| Jupyter BRS 38 H AT LB EIHIE R % ({XRTF Conda HREFS AMI £ ) it , REFER
BMEREMEEIINHREX AR, MREXEEINEMER , NRAELZE DLAMI B ZERNHIE
T A. BEEREHUERIENEE , AREET -1 ¥E , §HEE.

Jupyter £1ig2 K 32


https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html#appendix-ami-release-notes-base
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£% Conda BRE XY AMI L5 —Xi=1T Notebook Bt , ELEBMBEREFAWMININE, TLERTRE

MIIRPHTIER, BNRRBREATEN

Environment (conda_framework_python-version)

fFlan | SEEEESE S Environment (conda_mxnet_p36) , XEWREZIFEE A MXNet A Python

3, B MREAEE| Environment (conda_mxnet_p27) , XEKEZIHREES MXNet 1 Python
2

® Tip
R IEEHE B NMNRAE CUDA & FEsNIRE , —HEBFHFEZREEHRERE DLAMI B
MOTD H&EE,

B Jupyter IR IRE

MBEREZR —NPTEERNEE , —CERITIHMEESTHAK, ESALUE Jupyter FE
WALFEE , EZHRENTH. SUMEEMITHANEIEABR EERAK , HERKRES
Kernel, Change Kernel X211 , R R HIEZETHWEICABNESWIRE,

IR EFEENSTEMET , RNAKPHERFRBERZNZTHEARBTERS,

® Tip
EREEZRFTYRUEREBMAREHEEN , ERTHESHFERNTF. NREFHIEER
iR, BEEET Jupyter REB[MNARE N, XBEE-LERAMEEMNEIRISR , (RUES
EFE— out-of-memoryfaix, EFERIX—[EF , B LA E Jupyter RFESHERH |, £
Running &I+ , AR RN ENHE LT Shutdown , BN XEHBEAENDAERAET , S
RERTAEAE,

HiE
ST RAX AL Conda HIREST AMI B HHAR,

ES ]
- 10 ZHHE

B Jupyter {1 IRE

33



REZS] AMI FRARIER
. BUEHEZR

o (EREMEWERESH T DA NS

« GPU &#M1E1t

« A DLAMI B9 AWS #ER H

« ARM64 DLAMI

. gm

o BRI

10 78 &=

« B3 AWS Deep Learning AMI ( 10 24#0/3 )
« £ Amazon EC2 EfEA DLC RIGREFIEE (10 28R )

BURESR
SAFRE# Conda WRES S AMI EREMRES TER, LHEMERNTTROMITLIE,
)

e PyTorch
* TensorFlow 2

PyTorch
IE1E80E PyTorch

HERWIRE Conda BFEBLMET , ERQTE DLAMI E# TN HAHMEZE, WREFESITHRMN.
REN AN T BHERAE |, B LLFF)Install PyTorch B R AIFIE (KR ) o

BEHRENRENER | FREXERXT Conda HIREFS AMI B3 AR TIRE,

I F A PyTorch CUDA #1 MKL-DNN #9 Python 3 , H&{TUAT&H S :

$ source activate pytorch_p310

B3 iPython &,

10 D Hp#iE 34


https://aws.amazon.com/getting-started/tutorials/get-started-dlami/
https://aws.amazon.com/getting-started/tutorials/train-deep-learning-model-aws-ec2-containers/
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(pytorch_p310)$ ipython
BT —/MRE PyTorch B Fo

import torch

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

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

BRZEBIRGMEMBHEYIA  Remb KD, RAEHRINS —NFEVIEAE,
Install PyTorch Y& [A| #3% ( SRIRIR )
] PyTorch MR B AR A A 22 3%

B LAE A Conda & #T PyTorch liRALZEZIREFS AMI EE—ZLH A PyTorch Conda 3%
H,

1. «  ( Python 3 Wi&IN ) -BUE Python 3 PyTorch 3% :
$ source activate pytorch_p310
2. HRIBRBELFERANRE pytorch_p310 38, BRIEFIZEMN PyTorch :
(pytorch_p310)$ pip uninstall torch
3. ¢ (GPUSEHIHIEDN ) - CUDA.0 ZEEFHKEEARZA : PyTorch

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

( CPU SEHIRyIET ) - 8% %E GPU PyTorch Byl R FZ I RIE ARAS

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

4. ERITFERBERDREZINREAIMAE , BEE3) IPython KixHREMMRZA, PyTorch

(pytorch_p310)$ ipython

BURHER 35
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import torch
print (torch._ _version_ )

WMENELCLTFLULTHNE :1.0.0.dev20180922

5. ERiF PyTorch REIRAREE MNIST RAIEESEER , B LM PyTorch# R I 77 6 FE i 170
HEZA
(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

BEZHE
BEXESHENTRE , BSHZERNE HPyTorch 314, XHEFPyTorchM ik,
TensorFlow 2

AHENBUWAIEIZITH A Conda KIRE S AMI ( Conda L DLAMI ) BISESI EBCE TensorFlow
2 =17 2 K. TensorFlow

MIERWIRTE Conda BFEBLME , ©4&7 DLAMI £ 470 H %25,
[EEB0E TensorFlow 2
F Cond TensorFlow a —#27E DLAMI £} %

1. EBUE TensorFlow 2 , &£ Conda T DLAMI F9IL &3 M4 i+ B = (Amazon EC2) 34,
2. XFEH TensorFlow CUDA 10.1 1 MKL-DNN & Python 3 £# 2 1 Keras 2 , {HiE1TA T

A .
™ .

$ source activate tensorflow2_p310

3. /8% iPython & :

(tensorflow2_p310)$ ipython

4. 31217 TensorFlow 2 BFLURIIE—RBEEEIT :

BURHER 36


http://pytorch.org/docs/master/
http://pytorch.org
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import tensorflow as tf
hello = tf.constant('Hello, TensorFlow!')
tf.print(hello)

Hello, TensorFlow! MERELHNREL,

EZHIE

BXEZHENMTS , HSH TensorFlow Python AP| B TensorFlow X #48{ TensorFlowif @] Bt
RN EREREH T AR

Elastic Fabric Adapter (EFA) @ — MM &R %& , AT LU EMINE A/ DLAMI SEGI LA NR & ERETTE
(HPC) NARFMNEE, E8) AWS miRHMN T RBME., RIEMMEMY | EFA £EEBKIARH HPC
SRR ARFERE,

LT EEF@ERRINMAAFRLESER EFA 5 DLAMI,

(® Note
MIXANER GPU DLAMI 51 3% Ak B2/ DLAMI

F&
- f£f EFA B3I AWS Deep Learning AMI 3£ 4
« £ DLAMI EfE/ EFA

{#F EFA 531 AWS Deep Learning AMI SE4

¥ EA DLAMI AIBERt 5 EFA &5 , HEMATENIRZIER. AXER, libfabric, openmpi
ERAT GPU =4l# NCCL OFI &

& 7] BATE & 40 1t B FR R B B 5t DLAMI B9 X 3% CUDA hR AR,

Yy ==
EE
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https://www.tensorflow.org/api_docs/python/
https://www.tensorflow.org
https://aws.amazon.com/hpc/efa/
https://github.com/aws/aws-ofi-nccl/tree/aws
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« 1£ EFA LA mpirun 1247 NCCL NARFAY , B9 EFA XN ZENTERRIEEN !

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

- BESHNARFEEBER EFA |, 59 FI_PROVIDER="efa" HiNE mpirun @< , 24 DLAMI
F{ER EFARFI R,

FA

- EZEFABRNZE4YH
- B

- BF EFA M

HE& EFABANZE4A

EFAZE—MATME#HEZLERSHAENHERENRZEH, BXESZER , BSHEFAX
(=B

1. BELATMuITHF Amazon EC2 ###l& : https://console.aws.amazon.com/ec2/.

2. ESMBERD  EEZeE K RAEEBRUEZSA,

3. HRIEZSEABOH , ITUATIRE

« WFRLLAEH , BAA—NMERMENLLAEZMN , HlW EFA-enabled security group.
(g ) XN FHR , EwARSEANEERER,
« XWFVPC , BEREREHPEIHEHT EFA HEHIH VPC,
- EERUE,
4, ERZCENTLA  RAREHER W+ LEEFI4A D,
FEALFHIED £, FUTUATRE .

- ERERE

- WTFEH  BREBEFIERE.

« 3F Source , #%$F Custom,

s FEEFNRELA IDHEEZFERF,
- ERRE

6. BRAAWLRE , BSERME Linux EHIWARE, MRS LHSER | BT EE5E8 DLAMI
S ITEE.
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-security
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-security
https://console.aws.amazon.com/ec2/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/authorizing-access-to-an-instance.html
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=St

B 81 AWS Deep Learning AMI , A FEFIRBNIRERSG LI EFA

 p3dn.24xLarge : W 5i# Linux 2, Ubuntu 20.04
* p4d.24xLarge : W55 Linux 2, Ubuntu 20.04
 p5.48xLarge : M G Linux 2, Ubuntu 20.04

T8 E T AR5 EFA B A/ DLAMI X6, HX/E31 EFA E A DLAMI XHINESELR
ESREERBERBAT R EFA BRI,

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

2. i%&3#% Launch Instance ( B313E4 ) .

3. T AMI WE L |, E#F7E DLAMI RITIHEATTE LR B A D LAMI

4., TEEFEXHIRBTEL  EEATIFNXRFRBE -  REEET—F  REXHFFEHEE. B
RIFFHIEBIGIER |, B H LR - EFA F MPI A

5. EEEXFFMAESETED , RITUUTIRE

- WFRFNKE , BRAESHINERT EFA WRFIEE.
« WTFME MFW , FEFEEHPEFHEHFIH VPC MFM,
o [ANE] T EHREE , EFEmERBFERMES, NREGREMRE , FEERBFATEIEH.
o [AIE]XNTERBALAERS , ZEFMEFTNEREL , AAEKFANERERN , AEETEN
BARED , EFHE,
« ESATE L TUE LS A Elastic Fabric Adapter’s f1SRZ A AN | HF FRE RN ZHFFTESE
BIZE R F M,
- EMFZEOBOF , NiRE eth0 FEHMEZED, BASLERIEEE IPv4 il AR — e
ZNEE) IPv4 i, WREEEXEM IPv6 CIDR RV FM A F3h3Efl |, B LUERIEEE
IPv6 hiik SR — NS ANHEBY IPv6 ik,
o BT % . RINFH
6. EARME#EREL , RT AMIEBENS (MRIEES ) U, 2EEEEMMEIRFINE , RS
EET—% . RARE,
7. EARNGEREL , ARGEERS (FW, ETHFRINER ) , REERT Y BER:
4,
8. HEBEEZXZ£A MHL, £ ‘oRZedA F , EF “RINELLE , AREEREZANENE
£4,
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-instances
https://console.aws.amazon.com/ec2/
https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html
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3]

9. EET&HED,
10. EREXRFIRFINE L , REXLRE , RAEERRH AR - NMBANH B ENKHE.

IHIF EFA Hi#E
BEEEA

BEESIG , BE AWS 245 FEEXLMHFAEE. it , BE EC2 #2458 EEf , REESE
TUE FEPE Y Description (i) I+, HEISE Network Interfaces: eth0” , RFE T eth0
XgEH - N EHEO, ¥RE)S A Elastic Fabric Adapter”,

WMRREA EFA |, BAILUBE A TE — B =R F &

« &b EC2 XBIHEAMEBLSREZFRH, BWREH I EFA.
R EFA KB A K6,

—

£ EC2 #2FlAaH , BEI"MxiEQ”,

B AEERMEED,

R B SEFIFTER MR F M.

¥44R /5 F“Elastic Fabric Adapter’ # S &8I 2",
IREI“EC2 SKHIMED = H ik R BRI KB,

HRRAE . SEHPRFT"HEM I EFA 2 BI4F L3246,
MBS EFRWEERE  EEMKED
ERERIRIGENFE , AELE WM,

BB EHES,

© © N o g M b

B Ll

LTNHMAEEFET DLAMI ., iZ1TE SUBRAZER EHEMER.

$ fi_info -p efa

<Nk VES D > NN

provider: efa
fabric: EFA-fe80::e5:56ff:fe34:56a8

Elastic Fabric Adapter
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domain: efa_0@-rdm
version: 2.0
type: FI_EP_RDM
protocol: FI_PROTO_EFA
provider: efa
fabric: EFA-fe80::e5:56ff:fe34:56a8
domain: efa_0-dgrm
version: 2.0
type: FI_EP_DGRAM
protocol: FI_PROTO_EFA
provider: efa;ofi_rxd
fabric: EFA-fe80::e5:56ff:fe34:56a8
domain: efa_0-dgrm
version: 1.0
type: FI_EP_RDM
protocol: FI_PROTO_RXD

RirR£ARE

ULTFNHAMAEEFET DLAMI F, BTEABARECIZNZSAREER.

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

RV R LT LT AR,

Starting server...
Starting client...

bytes  #sent  #ack total time MB/sec usec/xfer  Mxfers/sec
64 10 =10 1.2k 0.02s 0.06 1123.55 0.00
256 10 =10 5k 0.00s 17.66 14.50 0.07
1k 10 =10 20k 0.00s 67.81 15.10 0.07
4k 10 =10 80k 0.00s 237.45 17.25 0.06
64k 10 =10 1.2m 0.00s 921.10 71.15 0.01
1m 10 =10 20m 0.01s  2122.41 494.05 0.00

MBTELHNRARR , BRESNESAEH EBMH AL/ HIERN,
£ DLAMI £fE A EFA

LARER 4 # R an{a] £ AWS Deep Learning AMI LEF EFA Riz172 T AR AREF.

Elastic Fabric Adapter
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£/ EFA RETZTREAERF

BETRBETETNARSF  SFERTUTEE

T

- BAXEB SSH
- BIEBENH

« NCCL Mz

BHEX®EB SSH

EEERPH—ITIERNASFTR. HRTKHMAIER T Ko

\-

1. EOSTRL , £/ RSA ZHXY,

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

2. BRASTRALMBERABHNR,

chmod 600 ~/.ssh/id_rsa

3. FMfAEHI~/.ssh/id_rsa.pubBEHFWRE T R , HFFEEMKME|~/.ssh/

authorized_keys&EF KR T =o

4. D, B ZEBERILE ip NASTREREERE

[E—N

ssh <member private ip>

BRT Ro

5 BXIFNUTHAIRNENS T R LM ~/.sshiconfig XHF |, £ strictHostKeyREHERS TR

FERRERR

Host *
ForwardAgent yes
Host *
StrictHostKeyChecking no

6. 7£ Amazon Linux2 =2l E , EHET R EETUTHS , NEENXHEHEBIDR :

chmod 600 ~/.ssh/config

Elastic Fabric Adapter
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IR EH 4

EHSTRLE , QIEENXHBIRRERFFHT R ENXHLAHNERTNENINTIHBE-ME
Bo BIBX4 ~/hosts AEARLE IP FAMBIMTTK , MTAAR :

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

NCCL it

® Note
XL R FEM EFA BRZ 1.30.0 1 OFI NCCL Plugin 1.7.4 :21THY,

TEFH T A Nvidia 248 NCCL M F& , BTMNRASMIET SAVThsEMtae
X EHEH : p3dn, P4, P5

TR i

NCCL JEEAERHZ T QM

nccl_message_transfer & —TE £ #ME , AT#E4ER NCCL OF| EH-EMEI T/E, ZMIHKIE NCCL B9
EEE T MBIEERE API FIThEE. ZH{EMA EFA RiZ1T NCCL RARFE , BHARZKRRB RAIFT R ERZ
mpirun WEERE, RF|EFPZHN GPU NBEEXRSH np MIN. EXEZEE , HSH AWS
OFI NCCL X #Y,

LA nccl_message_transfer Wid5& A FiEA CUDA xx.x AR, B BHiEI A1 CUDA IR | &7
PATESZEY Amazon EC2 K6l 1TE A TEA A CUDA IRAM .

$/opt/amazon/openmpi/bin/mpirun -n 2 -N 1 --hostfile hosts \

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

BHRENEATRAREKL, BUARERE , LEE EFA REIEEAF OFI REERF
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https://github.com/aws/aws-ofi-nccl/tree/master/tests
https://github.com/aws/aws-ofi-nccl/tree/master/tests
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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.

INFO: Function: main Line: 91: NET/OFI Received 4 network devices

INFO: Function: main Line: 111: NET/OFI Network supports communication using CUDA
buffers. Dev: 3

INFO: Function: main Line: 118: NET/OFI Server: Listening on dev 3

INFO: Function: main Line: 131: NET/OFI Send connection request to rank 1

INFO: Function: main Line: 173: NET/OFI Send connection request to rank 0

INFO: Function: main Line: 137: NET/OFI Server: Start accepting requests

INFO: Function: main Line: 141: NET/OFI Successfully accepted connection from rank 1
INFO: Function: main Line: 145: NET/OFI Send 8 requests to rank 1

INFO: Function: main Line: 179: NET/OFI Server: Start accepting requests

INFO: Function: main Line: 183: NET/OFI Successfully accepted connection from rank @
INFO: Function: main Line: 187: NET/OFI Rank 1 posting 8 receive buffers

INFO: Function: main Line: 161: NET/OFI Successfully sent 8 requests to rank 1

INFO: Function: main Line: 251: NET/OFI Got completions for 8 requests for rank 0
INFO: Function: main Line: 251: NET/OFI Got completions for 8 requests for rank 1

PR i
P4d.24xlarge FHIZ 15 2 NCCL MEEMN] =

EfH EFA RKZE NCCL MEE |, BIZ1TEH NCCL-Tests 174 EF IR FRAE NCCL HEEN
X, DLAMI fif# TIXANELZR N CUDA XXX BN, B , (ROLUEER EFA E1TECHHEIZA,

MG CHHIZAR | RS TER !

HfEM EFA KZ1T NCCL NAEFEY , BRBIFF R EME mpirun BYSTRERE,

- BEFEEFPXLIN GPU WHEERXSH np M No

* 70 NCCL_DEBUG=INFO #5& , ##a{R B &Rt EFA AR A PR RRIEREFR EFA”
« REZEBTAVUIL B SME LR TRIE

TRAINING_LOG="testEFA_$(date +"%N").log"
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EEMEAT R LEMFER watch nvidia-smi SR 4EM GPU FAER. LT watch nvidia-smi
WEEATER CUDA xx.x A , HBEKH T ENEFGINIRERS, B BREAFH CUDA KA

o

70N

Al LATE 8B Amazon EC2 £l fiz1TEH FEMA A CUDA A &H .

* Amazon Linux 2 :

R
(AO)

#

HOH HF O HF O OB O H B

$ /opt/amazon/openmpi/bin/mpirun -n 16 -N 8 \

-x NCCL_DEBUG=INFO -x --mca pml “cm \

-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/lib64: /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 -x NCCL_PROTO=simple -b 8 -e
16 -f 2 -g 1 -c 1 -n 100 | tee ${TRAINING_LOG}

Ubuntu 20.04 :

$ /opt/amazon/openmpi/bin/mpirun -n 16 -N 8 \

-x NCCL_DEBUG=INFO -x --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/

1ib:$LD_LIBRARY_PATH \

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

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

R ENESUTRERM

nThread 1 nGpus 1 minBytes 8 maxBytes 1073741824 step: 2(factor) warmup iters: 5
iters: 100 agg iters: 1 validation: 1 graph: 0

Using devices
Rank @ Group 0 Pid 9591 on ip-172-31-4-37 device © [0x10] NVIDIA AlQQ-SXM4-40GB
Rank 1 Group 0 Pid 9592 on ip-172-31-4-37 device 1 [0x10] NVIDIA Al00Q-SXM4-40GB
Rank 2 Group 0 Pid 9593 on ip-172-31-4-37 device 2 [0x20] NVIDIA AlQQ-SXM4-40GB
Rank 3 Group 0 Pid 9594 on ip-172-31-4-37 device 3 [0x20] NVIDIA Al00-SXM4-40GB
Rank 4 Group 0 Pid 9595 on ip-172-31-4-37 device 4 [0x90] NVIDIA AlQQ-SXM4-40GB
Rank 5 Group 0 Pid 9596 on ip-172-31-4-37 device 5 [0x90] NVIDIA Al00-SXM4-40GB
Rank 6 Group @ Pid 9597 on ip-172-31-4-37 device 6 [0xa@] NVIDIA AlQQ-SXM4-40GB
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# Rank 7 Group 0 Pid 9598 on
# Rank 8 Group 0 Pid 10216 on
SXM4-40GB
# Rank 9 Group 0 Pid 10217 on
SXM4-40GB
# Rank 10 Group 0 Pid 10218 on
SXM4-40GB
# Rank 11 Group 0 Pid 10219 on
SXM4-40GB
# Rank 12 Group 0 Pid 10220 on
SXM4-40GB
# Rank 13 Group 0 Pid 10221 on
SXM4-40GB
# Rank 14 Group 0 Pid 10222 on
SXM4-40GB
# Rank 15 Group @ Pid 10223 on
SXM4-40GB
ip-172-31-4-37:9591:9591 [@] NCCL
ip-172-31-4-37:9591:9591 [@] NCCL
symbol.
ip-172-31-4-37:9591:9591 [@] NCCL
symbol (v4 or v5).
ip-172-31-4-37:9591:9591 [@] NCCL
NCCL version 2.18.5+cudal2.2
ip-172-31-4-37:9024:9062 [6] NCCL
ip-172-31-4-37:9020:9063 [2] NCCL
ip-172-31-4-37:9020:9063 [2] NCCL
ip-172-31-4-37:9024:9062 [6] NCCL
ip-172-31-4-37:9024:9062 [6] NCCL
ip-172-31-4-37:9024:9062 [6] NCCL
ip-172-31-4-37:9024:9062 [6] NCCL
variable to 1
ip-172-31-4-37:9024:9062 [6] NCCL
version 21602
ip-172-31-4-37:9020:9063 [2] NCCL
ip-172-31-4-37:9020:9063 [2] NCCL
variable to 1
ip-172-31-4-37:9020:9063 [2] NCCL
version 21602
ip-172-31-4-37:9020:9063 [2] NCCL

ip-172-31-4-37 device 7
ip-172-31-13-179 device 0

ip-172-31-13-179 device 1

ip-172-31-13-179

ip-172-31-13-179

ip-172-31-13-179

ip-172-31-13-179

ip-172-31-13-179

ip-172-31-13-179

INFO
INFO

INFO

INFO

INFO

INFO

INFO

INFO

INFO

INFO

INFO

INFO

INFO
INFO

INFO

INFO

Bootstrap :

[0xa@] NVIDIA Al0Q0-SXM4-40GB
[0x10] NVIDIA Al00-

[0x10] NVIDIA Al00-

device 2 [0x20] NVIDIA Al00-

device 3 [0x20] NVIDIA Al00-

device 4 [0x90] NVIDIA Al00-

device 5 [0x90] NVIDIA Al00-

device 6 [0xa@] NVIDIA Al00-

device 7 [0xa@] NVIDIA Al00-

Using ens32:172.31.4.37

NET/Plugin: Failed to find ncclCollNetPlugin_v6

NET/Plugin: Failed to find ncclCollNetPlugin

cudaDriverVersion 12020

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

NET/OFI

NET/OFI
NET/OFI

NET/OFI

NET/OFI

Initializing aws-ofi-nccl 1.7.4-aws
Using CUDA runtime version 11070
Configuring AWS-specific options
Using CUDA runtime version 11070
Configuring AWS-specific options
Setting provider_filter to efa
Setting FI_EFA_FORK_SAFE environment

Disabling NVLS support due to NCCL

Setting provider_filter to efa
Setting FI_EFA_FORK_SAFE environment

Disabling NVLS support due to NCCL

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
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#
in-place
# size count
time algbw  busbw #wrong
# (B) (elements)
(us) (GB/s) (GB/s)
0 0
11.04 0.00 0.00
0 0
11.00 0.00 0.00
0 0
11.02 0.00 0.00
0 0
11.00 0.00 0.00
0 0
11.02 0.00 0.00
256 4
628.2 0.00 0.00
512 8
629.6 0.00 0.00
1024 16
631.7 0.00 0.00
2048 32
634.2 0.00 0.00
4096 64
633.6 0.01 0.01
8192 128
633.5 0.01 0.01
16384 256
637.0 0.03 0.02
32768 512
636.8 Q.05 Q.05
65536 1024
667.0 0.10 0.09
131072 2048
662.9 0.20 0.19
262144 4096
685.1 0.38 0.36
524288 8192
696.6 .75 0.71
1048576 16384
729.2 1.44 1.35

type

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

redop

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

root

time

(us)

11.02

11.01

11.02

11.01

11.02

632.7

627 .4

632.2

631.0

623.3

635.1

634.8

647.9

658.9

671.9

692.1

715.3

734.6

out-of-place

algbw

(GB/s)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.01

0.01

0.03

0.05

0.10

0.20

0.38

0.73

1.43

busbw #wrong

(GB/s)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.01

0.01

0.02

0.05

0.09

0.18

0.36

0.69

1.34
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2097152 32768 float sum -1 785.9 2.67 2.50 0
794.5 2.64 2.47
4194304 65536 float sum -1 837.2 5.01 4.70 0
837.6 5.01 4.69
8388608 131072 float sum -1 929.2 9.03 8.46 0
931.4 9.01 8.44
16777216 262144 float sum -1 1773.6 9.46 8.87 0
1772.8 9.46 8.87
33554432 524288 float sum -1 2110.2 15.90 14.91 0
2116.1 15.86 14.87
67108864 1048576 float sum -1 2650.9 25.32 23.73 0
2658.1 25.25 23.67
134217728 2097152 float sum -1 3943.1 34.04 31.91 0
3945.9 34.01 31.89
268435456 4194304 float sum -1 7216.5 37.20 34.87 0
7178.6 37.39 35.06
536870912 8388608 float sum -1 13680 39.24 36.79 0
13676 39.26 36.80
[ 1073741824 16777216 float sum -1 25645 41.87 39.25 0
25497 42.11 39.48 @ ] <- Used For Benchmark
# Out of bounds values : @ OK
# Avg bus bandwidth 1 7.46044
36 AE M=
ERIU EFANRBEENERREER , BEAUTUHFHTHEIA
- £ EC2 KT HIEIRENSEHISR AL
TOKEN=$(curl -X PUT "http://169.254.169.254/1atest/api/token" -H "X-aws-ec2-metadata-

token-ttl-seconds: 21600")

INSTANCE_TYPE=$(curl -H "X-aws-ec2-metadata-token: $TOKEN" -v http://169.254.169.254/
latest/meta-data/instance-type)

iz 1T PEREM it

* &

. BEUTSH

CUDA_VERSIO

N

CUDA_RUNTIME_VERSION

NCCL_VERSIO

N

- WUFER , WTFAR -
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RETURN_VAL="echo $?°
if [ ${RETURN_VAL} -eq @ ]; 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

# 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} == "ps4de.24xlarge" 11; then
grep "NET/AWS Libfabric/@/GDRDMA" ${TRAINING_LOG} || { echo "Avg bus
bandwidth text not found"; exit 1; }
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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/0/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; }
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 "****xxkkxxkkxxkkxxkkxxkrxxk*x check_efa_nccl_all_reduce passed for cuda
VeISiOI’I ${CUDA_VERSION} LR R EE SRR SRR SRS SR SRR SRR S EEEEEE AL

else
echo "***&k*kkkkkkkkkkkkkxkxkxkx**k**x check_efa_nccl_all_reduce failed for cuda

VeISion ${CUDA VERSION} kkhkkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkkkkkxn
fi

- BEVRIEEHE , RN ATUENZT K all_reduce WA RE—1TRBH :

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}"

GPU MLt

LUT BB 148 S 85T GPU LU MM IA T, A7 WARGAME - MBETHERE—H  HPa
SEREEMLEMILK,

. g

- A% GPU CloudWatch
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. it

Wi

&8 DLAMI EfiZ %S/ GPU KT E, REEENNATAT TITHEMZENIE,
« A5 GPU CloudWatch-TiZISc 2% , AJ [ Amazon CloudWatch k& GPU ERE RS 1T
EE,

* nvidia-smi CLI — — M E& GPU ITENREFNARNA TR, EEMERRERN AWS
Deep Learning AMI (DLAMI) L.,

« NVML C fE - —ETF C 9 API , AT E#T5A GPU Mz MEEINEE, WWIMEESE A H nvidia-smi
CLI Frff Fl BEE L HEEZH DLAMI £, ©IEEHE Python F Perl 485 LA J5 {8 3 X L& SR 3t 1T FF
Ko EMREELEHN DLAMI £EH gpumon.py SEA T EMEA nvidia-ml-py FEY pynvml BF 2,

« NVIDIADCGM - —MNEHEEBTE, FHRALAAGTH , THRNNWZENEELTE,

® Tip
BEE NVIDIAWFAEAGEE , TREXFEHAELZEELZLN DLAMI £ CUDA T EMN&H
£8,

+ f£/ Nsight IDE # nvprof %#2 TensorCore F|F %,

A ¥5$ GPU CloudWatch

LB DLAMI 5 GPU £& AR, BAgec kI , FEIREVGREEH B REEFEAENS
Ko XN FRICEHNBIESEURBFRRESFIMEIEET A,

BRI ETLAEE GPU %5 CloudWatch :

« fEH AWS CloudWatch {XIEE BIEH: ( HE )
o EAMZEE gpumon.py BIZAKE B i5HR
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https://developer.nvidia.com/nvidia-system-management-interface
https://developer.nvidia.com/nvidia-management-library-nvml
https://pypi.org/project/nvidia-ml-py/
https://developer.nvidia.com/data-center-gpu-manager-dcgm
https://devblogs.nvidia.com/using-nsight-compute-nvprof-mixed-precision-deep-learning-models/
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{5 AWS CloudWatch {RIBE Bi5Hr ( #HE )

488 DLAMI & CloudWatch £t —RIBEERL , BABLE GPU #E#5 3 %12 Amazon EC2 HniE SE i o
GPU thit iR R 2,

£/ DLAMI RE & GPU R AR BN

- BERKIK GPU fE#r

- BEfD GPU &5

- BLEFFE ATA GPU $E#R
B B EX GPU i&#r

BREHMMLZEITHER , F5H HRERELZ L3 AWS CloudWatch T
FRFZM

B, 1’:’3 BELE Amazon EC2 £ IAM PR |, LA AR BRI SEHIF I8 FREIX R CloudWatch, Bxif
WEE  ESFEIEAT CloudWatch XEH IAM B&FAF,

BLERIK GPU fE#x

£ dlami-cloudwatch-agent@minimal systemd RS REEHKIK GPU fE#r. WRFEEUT
1B

« utilization_gpu
* utilization_memory

BAIUELATNEREERTHREMEEE GPU E#RH systemd RS :

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

FERUATHSBERAM B3 systemd RS :

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

ELE& 2 GPU &R

£/ dlami-cloudwatch-agent@partial systemd RS REEER D GPU fEtr. WRFEEUT
1B
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/Install-CloudWatch-Agent.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/CloudWatch-Agent-NVIDIA-GPU.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/create-iam-roles-for-cloudwatch-agent.html
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« utilization_gpu

* utilization_memory
* memory_total

* memory_used

« memory_free

BRLMENATVERIERA TR MEBRE GPU EHRH systemd RS :

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

FEAUTHSBERAMXE3 systemd RS :

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

BLEFRA AT A GPU 1E8#R

M dlami-cloudwatch-agent@all systemd RS KREEFFE TH GPU fEfr. RFZEEUT
R

« 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
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« encoder_stats_average_latency
* clocks_current_graphics

* clocks_current_sm

* clocks_current_memory

* clocks_current_video

LA NEULTUERIERTAAETATCEE GPU E4RH systemd RS

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

FERAUTWRERAMNE3 systemd RS :

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

BLE B E X GPU fE#x
MRMEENEFAIFESENER , NATLLEIE B E X CloudWatch fSEEE X .
tIZBEXNEENH

EOZEENBREXH , FEAFHEIET S CloudWatch IR E XA FMALS R

LRG| RIGEEENTF /opt/aws/amazon-cloudwatch-agent/etc/amazon-
cloudwatch-agent. json,

£ &M B E LU REC B EFR

BITUTHSREENEENXHEE 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

RRIELER LI AWS CloudWatch T

¥ mE DLAMI BELE 7 & ¥RV AT A AWS CloudWatch REZ 2% T . BSHRUTEHD , BIFEERF
MIRERS , ERABHE 2T REHE L HDLAMI,
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/CloudWatch-Agent-Configuration-File-Details.html
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Amazon Linux 2

yumfA FEREWE S5k Linux 2 DLAMI B9 &%t AWS CloudWatch fSEEZ &40 T,
sudo yum update

Ubuntu

E & AUbuntuREXDLAMIBY &2 #T AWS CloudWatch £ %M T , %4491 AWS CloudWatch f FHAmazon
SITHEEENLTENRE,

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

B {EH Amazon S3 TE551ER%E AWS CloudWatch REBWEZELE | HSHERS S L LER;
1T CloudWatch ¥,

i

EA L% gpumon . py B KE B {55

—ANEZ A gpumon.py XA T EEBMEZEELEN DLAMI £, B©EMK CloudWatch # X #FlkirE

N GPU MBERATER : GPU W7F. GPUREM GPU ThE, ZMAS TG RIZENHIERET
CloudWatch, 0] LUEE B APy — L8 B R B E XA F CloudWatch FEENNER . B
=, ERIMARzE , BEEHTIRE CloudWatch F BEZWIERR.

I {E iR E iz 1T GPU Y532 CloudWatch

1. SI2IAM AR , SSRI B AP HE R H & mEPRE KB CloudWatch, MIRBIEHAS |, &
ETEIE, RASHET - SHEEXLEEIEL

EEERH IAM FrEE “cloudwatch : PutMetricZiE”. ERMMMNFERUO TR

"Version": "2012-10-17",
"Statement": [
{
"Action": [
"cloudwatch:PutMetricData"

1,
"Effect": "Allow",
"Resource": "*"
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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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}

® Tip
BRI IAM AR MARMEHEHEZ{EE CloudWatch |, iEZ# CloudWatch X #4,

2. TE&H DLAMI L | 1217 AWS BB HIEE |IAM B P EiE,

$ aws configure

3. BAEEEELX gpumon SEA T E#T—&EH , AFEETZIE., BUUEUATREBRGPE
MHALEFHE gpumon SEAH T EF README, BX gpumon.py HMANEZER , BSHRM A&
# Amazon S3 V&,

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

i /1

o MRIEHZHFIE us-east-1 F , iF1E gpumon.py PE R X1,
- FERAEHREMSE , Hli0 CloudWatchnamespaceSiR&E AHistore_reso.

4. BHEl, ZHEARNZFEF Python 3, BUEEMN HIZELRM Python 3 FIFHEE DLAMI —#% Python 3
iZ:iﬂ.o

$ source activate python3

5. &EFEAPIEIT gpumon EATE,

(python3)$ python gpumon.py &

6. FTFFXYESHIE https://console.aws.amazon.com/cloudwatch/ , RFIEFRIER. EFE—I 0SB
Z2[g) “DeepLearningTrain”,

® Tip
BT L& gpumon.py SRE N ZHRZEE, B LUBETHE store_reso FRIEHIRE
|E-.I Bﬁﬂo
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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
https://console.aws.amazon.com/cloudwatch/
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AR 2 —4NRHAI CloudWatch B , #f& 7 gpumon.py £ 1442 p2.8xlarge &4 LB ISRl BB IR

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

Various units
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EAREN A X GPU ML U T Etb E RN

o U5

- A GPU CloudWatch
- fE1t

. FRALEE

L1t

BERDAAEHN GPU , UM EBTEEEH BAREREFIME, WU TERRAR , HEMNERE
BHEAXXEX GPU NER RS —BBEFT RS, HEM T ENBIE MR , BTN ER
CPU %l GPU BAMH., BALBESERABREL ( ZERZFN ) . FESXDHABLSBAKFE S
GMEARG, BUTUERSBERTERZREE (float16 Hint8 ) YI% , NIATUEZREEFL

==

UTERERNATERIANHNEREERA, ZNERTERTELENBENEZMRCHMLE,
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|

Naive *+Multi . +Batch +Sync
o L 1N _ ' ; + , +
o LI Implementation processing Hybridization size calls & Float16

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

T~ GPU MgER1b. BERFIR : MXNet Gluon HIERERTH

LUTEENESEREN DLAMI HEBIHEIE A GPU HEERYIZIN,
EFB

o FHALER

o Y%

4L =

BEFRRT BNBETLEEE TR —MIE CPU NRE , MEXATURENEAEESRIR
M, EREEATEHGLENANEZES , B DALl ( BiEY 85 ) BYERNNERTRE R T SUEN
PEBE.

« NVIDIA $iiE¥ 18 (DALI) : DALl FHEY B HEE GPU, ZBIARTMEZEE DLAMI £ | {BETFT L
B ZETHELEN DLAMI S E it Amazon Elastic Compute Cloud 3£ E Nk XM EL AR
HRE. AXFMFEE , FSHE NVIDIA M5 bR DALI BB MH. BXTGIAGIMTHRABRAG ,
BS# SageMaker 4k 2 )| Zx EBE R o

« nvJPEG : —/\HH C RIEARMN GPU IER JPEG HEiERE, BXFEBENMNRGRMLEUR
REEIHDENNFERREE, nvJPEG EBHNE DALl , HEHE LM NVIDIA MI5H nvipeg 7T
HTEF EMERE,

EAREN A X GPU BEMMELW U T Etp E RN

. lag
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https://github.com/ThomasDelteil/PerformanceTricksMXNetGluon
https://docs.nvidia.com/deeplearning/sdk/dali-install-guide/index.html
https://github.com/aws-samples/sagemaker-cv-preprocessing-training-performance
https://developer.nvidia.com/nvjpeg
https://developer.nvidia.com/nvjpeg
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- A% GPU CloudWatch
- fift
- IALE

L

MAREREINL , BAMEREENAFEERZEEANNG , RERLANFEHAE (SENEBER
WEEMEML ) , AREREIITEMREN. CERZRTENEERNBEEH , XESTRS
HRANEGHPR-NEZERZ, EFABEREIL  SKFRREBERHANBKLLS, ATENFB0M
HX RS BEMERRKITIRENIER,

+ NVIDIA RE 3] SDK ——NVIDIA Wit L3R T MXnet BESBESSIMAIH , LAk, PyTorch
TensorFlow

® Tip
157744\%5(1"‘1%?*5’311:%1‘95@&5 HEERBARE N 16”, TEREHNMKILE X, THE
BEXNBERIN - EARERRS :
« BAREIZ TensorFlow (?Mﬁ)-& NVIDIA &ML L,
o &5 H float16 5 MXNet #1TESBEIIZ - MXNet Mt LRV E N REFEZE N E,

« NVIDIA Apex : —RATEMHITEEREIISH I E PyTorch ——NVIDIA Rih E#—8
BEXE,

BATREN B X GPU Y2 ALY LA T H At RN
. W

- A% GPU CloudWatch
. it

- IAE
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https://docs.nvidia.com/deeplearning/sdk/mixed-precision-training/
https://devblogs.nvidia.com/mixed-precision-resnet-50-tensor-cores/
https://mxnet.apache.org/api/faq/float16
https://devblogs.nvidia.com/apex-pytorch-easy-mixed-precision-training/
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™A DLAMI By AWS #IEE A

AWS Inferentia 2 —RHAERITWEEXNSERZISH AWS |, THTSHENEERTN,. EFEHZ
B, BRETLDHEMITERES , AEER Ne AWS uron 4T X EH (SDK) A Inferentia &
Fo ATEEFRMHEE Inferentia 4538 , Neuron ERETE AWS Deep Learning AMI (DLAMI) F,

DT B &R RMAF B Inferentia & DLAMI &,

AR
- BIWEHZ7TH DLAMI L6l AWS
- ¥ DLAMI 582 x—2£EH AWS

BaiHm A HL Th DLAMI SE4] AWS

E&HH DLAMI EHER T AWS 5 Inferentia —E2EH , H M Neuron APl @, AWS EF 31 DLAMI
54, HSEEBEHMEE DLAMI, K18 DLAMI & , BHEA AN SRR AWS SHHEER S AWS
F1 Neuron &R FIEIIRES,

AES

o BIFRHIEH

« R25) AWS HIBg %

- EERRERE

« £/ Neuron Monitor ( Neuron Y5185 )
« F4 Neuron 34

I8 UE S8 Y SE 451
EFERAENRHlza , RIDZRHIREEEH I Neuron HITIEBRMWIREMEE,
05 AWS HIBEE

EWESH LR Inferentia REHE , HEAUTHS ;

neuron-1s

WRBHSEHIEHIIN T Inferentia 8% , MO TAHAR :

AWS #ie 60


https://docs.aws.amazon.com/dlami/latest/devguide/launch-config.html
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L L L F o e - B e +
| NEURON | NEURON | NEURON | CONNECTED | PCI |
| DEVICE | CORES | MEMORY | DEVICES | BDF |
Fem - Fem - Fem - Fmm - - B R L +
| 0 | 4 | 8GB | 1 | 0000:00:1c.0 |
| 1 | 4 | 8GB | 2, 0 | 0000:00:1d.0 |
| 2 | 4 | 8GB | 3, 1 | 0000:00:1e.0 |
| 3 | 4 | 8GB | 2 | 0000:00:1F.0 |
L L L F o e - B e +

RENHHEE Inf1.6xlarge =24 , BIFUATES -

« WATRE  DELSHEE ID. NeuronDevicefE FFZ M ITEELE N EATEHR NeuronDevicesiz
iTEtEY , EEMALE ID,

« NEURON CORE : NeuronCores ##1£F NEURON CORES ##J NeuronDevice &,

- MATHE : PH DRAM HFEE. NeuronDevice

o EEMIRE . HM NeuronDevices #E#£ % NeuronDevice,

- PCIBDF : B PCl K418 & M8E (BDF) ID. NeuronDevice

BEERRERAE
EA T EEHX NeuronCore vCPU RIAR, NEFEAR, EMHERM Neuron RIAREFH
BR{EE., neuron-topfneuron-top®HSHEFHFE RSB EARNNERZS NARFNEBYE

NeuronCores,

neuron-top

1 B T2 F i A et NeuronCores , BiHNELCTTHE :
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BEXATYHEZEMNECET Neuron WHENAERFNERNESZELR |, 155 H Neuron TE,

{# A Neuron Monitor ( Neuron #1125 )

Neuron Monitor N &4 Liz1THY Neuron iz 1TEY RS UWNERFR , IR EMIELL JSON B R 1E
A E stdoute XEISIRIRIEIRARITALR | B LlBTREEE X HHITEE. B Neuron Monitor
WEZER | B2 Neuron Monitor B 1EE,

H % Neuron Fi4

BXUMIE DLAMI R EHT Neuron SDK BHMEER |, F5H AWS (AR TIREREM) .

T—1MER

& DLAMI 5@Z w—#EH AWS
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https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-tools/index.html
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-tools/neuron-monitor-user-guide.html
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-intro/neuron-install-guide.html
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£ DLAMI 5®Z x—R#EHR AWS

Ne AWS uron SDK fWEE THEFRERERFRSF[LEFRCHINEENNSZIER, 25, HOH
D RE Inf1 ZHILAEIT, AWS Deep Learning AMI (DLAMI) %% T £ E F Inferentia B Inf1 35455
RIENETHERMEN—,

LA &B 4 i B8 a4 DLAMI & Inferentia && M.

AEN

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

£ F MXnet-Neuron #1 Neuron 418§ AWS

{8 MXNet-Neuron & #4318

& 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,

B X Neuron SDK WEZEER |, 3 H AWS Neuron SDK X #%,

AES

. BREZH

- BUE Conda 35
+ Resnet50 fmiF

« ResNet50 #it

TR

ERKHRLE  BRDER BHHEHEZTMH DLAM R6 AWS HIRESR, BFNEHERE
%) RLUR AT 8 DLAMI,

BE Conda IRE

FEALUTHS85E TensorFlow-Neuron conda 45 -
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https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-frameworks/tensorflow-neuron/index.html
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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])

EANAT TN ERETHERR !

python tensorflow_infer_resnet50.py

R ENESUTRBRM

[('n@2123045', 'tabby', 0.6918919), ('n02127052', 'lynx', ©.12770271), ('n@2123159',
'tiger_cat', 0.08277027), ('n@2124075', 'Egyptian_cat', 0.06418919), ('n02128757',
'snow_leopard', ©0.009290541)]

T—1MER

5/ AWS 2 TR TensorFlow

fEA AWS #2Z TARS TensorFlow

FAHRERTESHRENERLA AWS F Serving 281 , A& R A H 710 Neuron HmiZ%H

I TensorFlow . TensorFlow Serving 2 —fiRFZ RS , AFBEMNE LT KEEME, Neuron S
TensorFlow erving £ 5% & TensorFlow RSSHEEIRY APl, BE—HXEIR , #8178 AWS Inferentia
HERTFHEE HEAORRBNNFEZ#HFIXH, tensorflow_model_server_neuron=
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&I F /usr/local/bin/tensorflow_model server neuron ¥ , F B %% E DLAMI
o

£ % Neuron SDK WEZEE |, 1§21 AWS Neuron SDK 34,

AEN

. HEREH

BUE Conda M8
RENSHREFHER
WERTFHER
EREIAGER RS FRNEEER

TR

BRAHELH  BRNEER BHEEHETH DLAM 6 AWS hiRBSE, B35 N ZBERE
%3] SR bR 04T .8 DLAMI,

BE Conda IFE

FEALUTH9S85E TensorFlow-Neuron conda ¥4 -

source activate aws_neuron_tensorflow_p36

WMREERH YA Conda % |, HIEIT :

source deactivate

RIENS HREFHER

B —/% tensorflow-model-server-compile.py JH Python BIZ&  EFIELUTRE, Z
AR E—NEFHER Neuron WHHTRF, RF , EFERFNEESEHARENER,

import tensorflow as tf
import tensorflow.neuron
import os
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https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-frameworks/tensorflow-neuron/index.html
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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[0]}

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)

ERANTHTRFIZER

python tensorflow-model-server-compile.py

ERENEULTRAREL

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

AERFHIRE

MBRURRERG , BAIUEAL TGS , B3 tensorflow_model_server _neuron =3 #3744 B R
FHER -

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

BHRMENEATRARERL, RENEREBRS /LT FHE Inferentia IRFH DRAM F |, BUER FFIRIT
HEIRE,
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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 ...

ERREARBE RS F[AVHEFR

Bl —NE R tensorflow-model-server-infer.py B9 Python IR , HHREEUTAHR. ZH
AET GRPC ( X2—MRFER ) ETHENRE,

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_inf1l'
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'])
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print(decode_predictions(prediction))

BEMEA GRPC UK TaG , #RE LETHERE

python tensorflow-model-server-infer.py

R ENESUTRBRM

[[('n@2123045', 'tabby', 0.6918919), ('n02127052', 'lynx', 0.12770271), ('n02123159',
'tiger_cat', 0.08277027), ('n02124075', 'Egyptian_cat', 0.06418919), ('n@2128757',
'snow_leopard', 0.009290541)]]

f£ A MXnet-Neuron 1 Neuron 4% 88 AWS

MXnet-Neuron 4m1¥ AP 12t 7 —fmiFEE B 5% , BALUE Inferentia & LE1TIZEH,
AWS

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

Bx Neuron SDK WEZEE |, IS @ AWS Neuron SDK 34,

AE

. EREH

- BU&E Conda 35
« Resnet50 4wiF

« ResNet50 #it

FRFA

ERAREZY  BREER S5 EHE 7T DLAMI 6 AWS g BS R, £FRNZRERE
5] 4137 SR AT 8 DLAMI,

BUE Conda 38

FERAUT S a35F MXNet-Neuron Conda 38 :

source activate aws_neuron_mxnet_p36

AWS #ie 70
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EIEH Y48 Conda /3% |, IHIEIT :

source deactivate

Resnet50 4HiF

B —1%EH mxnet_compile_resnet50.py i Python B K HEFEEUTRHRR. WEIZAGER
mxNet-Neuron 1% Python AP| 3k471¥ ResNet -50 &,

import mxnet as mx
import numpy as np

print("downloading...")

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

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

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

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

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

EANTHTRFZER

python mxnet_compile_resnet50.py

REFENLOH, HSRETHRGE , AT X FHIELNHEE R

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

ResNet50 #if

BB — 1ML H mxnet_infer_resnet50.py B Python B4 , EFEBEUTRHRE. LEALSTEH—
NRBIREG , RARERAZREN EREFNERZTHELRE,

import mxnet as mx
import numpy as np

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

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

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

# resize

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

# Channel first

img = img.expand_dims(axis=0)

# batchify

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

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

args['softmax_label'] = softmax

args['data'] = img

# Inferentia context

ctx = mx.neuron()

exe = sym.bind(ctx=ctx, args=args, aux_states=aux, grad_reqg='null')
with open('synset.txt', 'r') as f:
labels = [1l.rstrip() for 1 in f]

exe.forward(data=img)

prob = exe.outputs[@].asnumpy()
# print the top-5

prob = np.squeeze(prob)

a = np.argsort(prob)[::-1]
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for i in a[@:5]:
print('probability=%f, class=%s' %(prob[i], labels[i]))

ERAAT X ERFEMZTHETRE !

python mxnet_infer_resnet50.py

s EN S U TRAEEL

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

TSR

£ -8 MXNet-Neuron &4

5§ MXNet-Neuron 1& Bl 438

EAZKRES | BRI MAERATRINGH MXNet #HE | B3 ZE R REES (MMS) TR E &S
#*, MMS R —fhRJEM easy-to-use TE |, AFRHEATMHRFITREZIERIINGHREE
JER, A#HESEEA Ne AWS uron WREZFLSBRIMER MXNet SEMEE,

&% Neuron SDK WEZEE |, 152 @ AWS Neuron SDK 34,

AEN

- HEREH
 BUE Conda #iE
« TERBIRE

- mIFER

- BITHEE

TR

FRAHRELH | BRNEER BHEEHETH DLAM 6 AWS hliRBSE, B35 N RRERE
%3] 518 B R 04T .8 DLAMI,
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BE Conda IF3E

55 A LA T 655 11 80F MXNet-Neuron Conda 48 :

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

AWS #ig 75



REFS AMI FRARER

ET model_server_template X#HRHPHENR , AIEZEENRSE, FAUTHS , FEREH
BB M E TEE F -

cp -r ../model_service_template/* .

%8 mxnet_model_service.py ## | F mx.cpu() ETXE#ER mx.neuron() £, WF
iR BEEEIRETVEMN model_input BIERIA , B MXNet-Neuron £ #F NDarray
Gluon AP,

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

FRAUTH S B ZEBRSEIHMEFFEH RESTuUl API ER, #1F neuron-rtd IEEFEHARIAEE

B1To

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

AWS #ie 76



REFS AMI

FRARER

{
"probability": 0.6388034820556641,

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

"probability": ©0.16900072991847992,
"class": "n@2123159 tiger cat"

"probability": ©.12221276015043259,
"class": "n@2124075 Egyptian cat"

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

"probability": ©.01915954425930977,
"class": "n@2129604 tiger, Panthera tigris"

EITNEERE | 8 RESTful APl X HilIBRS & , AEAU T SELERRSER

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 4wi¥ API 2 7T — MR FEBEEN 5L , BRI LI AWS Inferentia 18 % £I1Z1T1Z48

A,
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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,
&S % Ne AWS uron PyTorch SDK 3%,

AE

- EREH
 BUE Conda #iE
* Resnet50 HiF

« ResNet50 #it

TR

FRAMEZH , BREER BHEEWE TN DLAMI 6 AWS PR ESR, EENEMERE
23 #0iR LUK 104 42 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 & pytorch_trace_resnet50.py i Python BiZ& K EFEEUTRHR. WEIAGER
PyTorch-Neuron 4&1¥ Python API R4%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) )

EANT X ERFERETHEDR

python pytorch_infer_resnet50.py

R ENESUTRERM

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

ARM64 DLAMI

AWS ARM64 GPU DLAMI EE A REZFI] TEARREHSHENRARR, EAMS |, g5G =HiE
BXAET ARM64 B G AWS raviton2 SbEEEE | IZA R RM LT HRMEN , AWS HENEF,E
SHETIEABHAFRH#ITTHIL. AWS ARM64 GPU dLAMis EFi%&ELE T Docker. NVIDIA
Docker, NVIDIA Driver, CUDA, cuDNN. NCCL LARRITHIHLBEFESIHES |, HlnA, TensorFlow
PyTorch

{’*EJJ G5g KBIKE , EAILARIA Graviton2 BT EMMEREML B RAFBE T GPU INERREZF IR
, 5ET x86 WA GPU MRARKAFIMLE , A KIERER,

i%£E ARM64 DLAMI
fE A ¥RIEEH ARM64 DLAMI B3 g5G 3E4i,

BxBzh DLAMI B step-by-step %88 , 155 /5 3 M E E DLAMI,

BX&# ARM64 DLAMI B 5% , 1528 DLAMI By &K 1715 FH.

FraeErm

LT EEBRERT T WAITHER ARM64 DLAMI,

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

AWS Deep Learning AMI EEEZHFSET Arm64 L IBEEH GPU BLE&ER , A EESHX#TTH
{t. PyTorchARM64 GPU PyTorch DLAMI @& — LB E 7. MKy Python 2R4E TorchVision , A
FREZI L TorchServe M#EEPyTorch A fl,

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

1Z1T 7R B MNIST YIZR4EL -

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

BHRMENRUTUATAR

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

FRUTEH$SRIE densenet161 EH H{Z1HIRSEE -

curl -X DELETE http://localhost:8081/models/densenetl161/1.0
torchserve --stop

EHRENMRUT U TAR

"status": "Model \"densenetl61l\" unregistered"

}

TorchServe has stopped.

i
L ER SR T A A A DLAMI AR F T Bk T IR AR,
KEISR

« TensorFlow £3¥

ERL

LT R2EEHW Conda BWREF Y AMI L ZRAERL BRI, LHEP—NEIT] T HF w6 HI1Z%E
o

FH

HE
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« TensorFlow £3

* TorchServe

TensorFlow £ 3
TensorFlow S@@ er ving @ —HERA THSRFIRENRE, SHENERSRE

tensorflow-serving-api % 7 # Conda HREZ AMI | 57 ~/examples/
tensorflow-serving/ FKRE—PMAT UL, SHALE MNIST RER ROIRIZ,

EizTXERGFHEM— , ELFEH Conda EZEFNEHREET] AMI HBUE TensorFlow &,

$ 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

]

ZrA4ALIE MNIST #8228

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

BATRUIZRAN S H MNIST BRI A, EANHENE-SH , EFEENERHR I XHERULEURE
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

EZIEe MR BI
MREBEMNBT HFEBX TensorFlow FREFHEZEE |, B TensorFlow i B Mk,

B A LAE B Amazon Elastic In ference TensorFlow 2%, MEEZEL | FEE AWM
Elastic Inference 5 TensorFlow [RE&&FE AN,

TorchServe

TorchServe R—RREMNITE , ATRHENHSERNREFIEE PyTorch, TorchServe fiiZE 1
# A Conda HIREF AMI,

BXRERANEZEER TorchServe , 57 PyTorch XX &4E B R S25,

EB
ELERERGDRER TorchServe

Zlﬁﬁﬁﬁé’dﬂﬂﬂﬁﬁﬁ?%{ B &2 EEE TorchServe, EEMARAMM DenseNet -161 #EHE, PyTorch AR
ERETE, E2MrMNER, EXHERLT , MBRRLE£ERG (—K/NENESG ) , RE[2IRE
EEJ:UH%WLZ*EE!E’B‘EFP PCELY AT 5 DTN

E L REEEG D FEEE RHI TorchServe

1. fERA## Conda BREF AMI ( v34 HE SR ) KiE#El Amazon Elastic Compute Cloud
(Amazon EC2) =41,

2. BUE pytorch_p310 ®iE,

source activate pytorch_p310

3. Zl& TorchServe 7 FE , REQIE - B RREFMIENER,

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

4. FRAENGHERERENER, Zextra-filesS¥HEMTorchServeFEEF M4 , EHitkan
BEME  BEMEBR, EXRERFHEBNEZEER , BSH Torch A2 FR485, TorchServe
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wget https://download.pytorch.org/models/densenet161-8d451a50.pth
torch-model-archiver --model-name densenetl6l --version 1.0 --model-file ./
serve/examples/image_classifier/densenet_161/model.py --serialized-file
densenetl161-8d451a50.pth --export-path model_store --extra-files ./serve/examples/
image_classifier/index_to_name.json --handler image_classifier

5. JB1T TorchServe LE#KimT R, Wl > /dev/null &FEHBEMmEFRE

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

6. TE/MENBEGHFELIEE TorchServeTilis = :

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

BRI L T RORPR E — N JSON ST ( RUTFT TErE 5 AN )  He , BRER
47% B A ’Iijj BNIE , RIGHE 46% WY ATREME N R IETE

"tiger_cat": 0.46933576464653015,

"tabby": 0.463387668132782,

"Egyptian_cat": 0.0645613968372345,

"lynx": ©0.0012828196631744504,

"plastic_bag": 0.00023323058849200606
}

7. SHEERNEER , FIERSES

torchserve --stop

H At R

TorchServe £ 7 F M E M RE , B LLTE DLAMI 326 iz 1TiX 8RB, &R LATE TorchServelll

BEERIRELEEETEN,

EZER

FEXEZ TorchServe X1 , AFE 1A TorchServef A Docker #{T1&% & F & ¥ TorchServe hEE |, iF
28 £ # TorchServe GitHubIi B T &,
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H 4% DLAMI

EUEAL | BFRBIEXRFA SR DLAMI HEE LR EXE DLAMI EEFHHEHIR R
E3-

o ALKEFR DLAMI

- BXBHEHNRER

- BWAXFEFWEA

F 4R E#hix DLAMI

DLAMI (Y RGERBTEHIEH , SARIAFBREZ SIELRRA, CUDA, HtvBHEFHMEREMIL. W
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https://aws.amazon.com/compliance/resources/
https://docs.aws.amazon.com/config/latest/developerguide/evaluate-config.html
https://docs.aws.amazon.com/securityhub/latest/userguide/what-is-securityhub.html
https://aws.amazon.com/about-aws/global-infrastructure/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/disaster-recovery-resiliency.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/infrastructure-security.html
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u bU ntu® Deep Learning Base GPU AMI (Ubuntu 20.04) 20231018

ami-05f9aedeafddcf112 (64-bit (x86)) &~ e
Ubuntu
Supported EC2 Instances:P5*, P4%, P3%, G3*, G5, G4dn. aelease notes: Release notes: https://aws.amazon.com/releasenotes/aws-deep-learning-base-gpu-ami-ubuntu-20-04/ O 64-bit (x86)
ubuntu® Deep Learning AMI GPU PyTorch 2.0.1 (Ubuntu 20.04) 20231003
ami-005656037407cf99 (64-bit (x86)) ( Select
Ubunt
Uty wwmﬂnaw notes: https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html O 64-bit (x86)
Platform: ubuntu Root device type: ebs Virtualization: hvm ENA enabled: Yes
ubuntu(-\ Deep Learning AMI Neuron PyTorch 1.13 (Ubuntu 20.04) 20231003
aml-0f337e1c69255b206 (64-bit (x86)) (r/ T
Ubuntu
\Supported EC2 instances: Inf1, T, Trn1n, Inf2) Release notes: https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html O 54-bit (x86)

Root device type: ebs Virtualization: hvm ENA enabled: Yes
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aws ec2 describe-images --region us-east-1 --owners amazon \

'Name=state,Values=available' \
--query 'reverse(sort_by(Images, &CreationDate))[:1].ImagelId' --output text

¥TH CLI B =Z

XN FZHF P3. p3dn M G3 WEFA DLAMI , iBHITA TR .

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

--filters 'Name=name,Values=Deep Learning Base Proprietary Nvidia Driver AMI (Amazon
Linux 2) Version ??.7?' 'Name=state,Values=available' \

--query 'reverse(sort_by(Images, &CreationDate))[:1].Imageld' --output text
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--query 'reverse(sort_by(Images, &CreationDate))[:1].Imageld' --output text
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https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html
https://docs.aws.amazon.com/cli/latest/userguide/cli-services-ec2-instances.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/al2-live-patching.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/al2-live-patching.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/al2-live-patching.html
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https://forums.aws.amazon.com/forum.jspa?forumID=263
https://aws.amazon.com/blogs/ai/category/artificial-intelligence/aws-deep-learning-amis/
https://aws.amazon.com/getting-started/tutorials/get-started-dlami/
https://aws.amazon.com/blogs/machine-learning/faster-training-with-optimized-tensorflow-1-6-on-amazon-ec2-c5-and-p3-instances/
https://aws.amazon.com/blogs/ai/new-aws-deep-learning-amis-for-machine-learning-practitioners/
https://aws.amazon.com/blogs/apn/new-training-courses-available-introduction-to-machine-learning-deep-learning-on-aws/
https://aws.amazon.com/blogs/aws/journey-into-deep-learning-with-aws/
https://aws.amazon.com/blogs/ai/category/artificial-intelligence/aws-deep-learning-amis/
https://aws.amazon.com/blogs/ai/category/artificial-intelligence/aws-deep-learning-amis/
https://forums.aws.amazon.com/forum.jspa?forumID=263
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https://github.com/NVIDIA/nvidia-docker
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E 1 DLAMI

GPU

. X86
. AWS SRE% S ER AMI ( T55% Linux 2 )
- AWS RE% Y ER AMI (Ubuntu 22.04)
- AWS RE% Y ER AMI (Ubuntu 20.04)
- ARM64
- AWS REE %) A ARM64 AMI (Ubuntu 22.04)
- AWS SREE %) A ARM64 AMI ( T3 Linux 2 )

AWS Neuron

» X86
« AWS RE =3 E& AMI Neuron ( I &5 Linux 2 )

. AWS SRE S EA AMI #4255 (Ubuntu 20.04)

=8
+ X86
« AWS REZIEMEE AMI (5 Linux 2)
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https://aws.amazon.com/releasenotes/dlami-support-policy/
https://aws.amazon.com/releasenotes/aws-deep-learning-base-ami-amazon-linux-2
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-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
https://aws.amazon.com/releasenotes/aws-deep-learning-qualcomm-ami-amazon-linux-2/

REZES AMI FEARIERE
B HEZR DLAMI

PyTorch-43E/# AMI

GPU

+ X86
. AWS REE2 AMI GPU PyTorch 2.3 (Ubuntu 20.04)
AWS ®E ¥ 3] AMI GPU PyTorch 2.3 ({53 Linux 2)
AWS SRE 2 AMI GPU PyTorch 2.2 (Ubuntu 20.04)
AWS ®E ¥ 3] AMI GPU PyTorch 2.2 (53 Linux 2)
« AWS SREE2 AMI GPU PyTorch 1.13 (I Zi# Linux 2)
- AWS SRE23I AMI GPU PyTorch 1.13 (Ubuntu 20.04)
 ARM64
 AWS R®E 3] ARM64 AMI GPU PyTorch 2.3 (Ubuntu 22.04)
. AWS REE2T] ARM64 AMI GPU PyTorch 2.2 (Ubuntu 20.04)

AWS Neuron

* X86
« AWS JRE 3] AMI Neuron PyTorch 1.13 (£ 53# Linux 2)
« AWS RE 3 AMI Neuron PyTorch 1.13 (Ubuntu 20.04)

TensorFlow-43E# AMI

GPU

+ X86

« AWS RE*3 AMI GPU TensorFlow 2.16 (M 5i# Linux 2)
AWS JRE %3] AMI GPU TensorFlow 2.16 (Ubuntu 20.04)
AWS R®E %3] AMI GPU TensorFlow 2.15 (M &3 Linux 2)
AWS SZE %3] AMI GPU TensorFlow 2.15 (Ubuntu 20.04)
« AWS RE*3 AMI GPU TensorFlow 2.13 (I 53# Linux 2)
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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-ami-gpu-pytorch-1-13-amazon-linux-2
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-gpu-pytorch-1-13-ubuntu-20-04
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-2-16-amazon-linux-2/
https://aws.amazon.com/releasenotes/deep-learning-ami-gpu-tensorflow-2-16-ubuntu-2004/
https://aws.amazon.com/releasenotes/deep-learning-ami-gpu-tensorflow-2-15-amazon-linux-2/
https://aws.amazon.com/releasenotes/deep-learning-ami-gpu-tensorflow-2-15-ubuntu-2004/
https://aws.amazon.com/releasenotes/deep-learning-ami-gpu-tensorflow-2-13-amazon-linux-2/
https://aws.amazon.com/releasenotes/deep-learning-ami-gpu-tensorflow-2-13-ubuntu-2004/
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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-ubuntu-22-04
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https://aws.amazon.com/blogs/aws/update-on-amazon-linux-ami-end-of-life/
https://chainer.org/announcement/2019/12/05/released-v7.html
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