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=t AWS Deep Learning AMI ?

Bl A AWS Deep Learning AMIER &R |

AWS Deep Learning AMI (DLAMI) REEERPETRESEN —LREE, WEFTHEIREERS
B Amazon EC2 BiFiEARNEEFTERESR , RER CPU N/ NEHTERIFZHFSIHEES GPU
H1TEE, SEELEE NVIDIA CUDA F NVIDIA CUDNN , AR &ZEDNREE B R BRI
Ko

BAM IS

AEEHEDERBAER DLAMI., AESESRESBIRAARP LA RNEARH. ©EE
MRBESCAERNER AV, URETERFHHTEBSED, DLAVI AEEERRE T SEH
B, Tk AWS REERSHRED , B, £ AWS HRASINREHMRBS0HR, BT
HE 7 BB ST Jupyter MBITRBRENRA.

BRI

BEZBEGTITTEMER Python FRERINEST DLAMI, EEASSRMEMMFEHSERENHZ
HRE, T8, AEmtSRPMMBASEREE , AR NAKEEE N APFHEBRE,

DLAMI Hi& =45l

REZE  DLAMI REFFIHRMUBEFNRESBRENEBERE, CREERR O IHSERE
MREETRYEDR  SRABHIELRBEMHEER LHEERF, DLAMI FEM Jupyter EFEEA
REERAAZBURETNRESTNASHITRBRUNABRE,

[EREFHRE  IREREARFRRAS  YEARBELNEREFNA AINREIER ,

& DLAMI REEMEBAHF &, SERBHBEMNUMRAEARESENRERE  HPSBREH)
Model Zoo , MEEF BITEL HEREBIETEMREIR K REBRAARESRE, ALEMER
PAUAES,EREEXGENEARR  SIRNMAALACHIA#BRARETTHAEAR,

HBEZBNERDN  IRERERNERFREBERARERBREEENELR  LERAFTZRE
X #& R M Spark, B AKIMAATHEERNHBERE , —BINA/EAMCNBIRKRE T
REMENEERFENHABRE,

MR MRERMARAE , WEBREEHAMER , AEFERLFRFER | B DLAMI FIRE AWS
DR VRSN R NEE S LIRS,

BRATERS 7


https://developer.nvidia.com/cuda-zone
https://developer.nvidia.com/cudnn
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® Note
HRAEHEVNEETEREHTERERARAERTES GPU (% 8 i) W AHITERE ,
BEGALIEY DLAMI #HTERES , SUKFRE. NFEREEENFREN K FEEHE
EHflo

DLAMI EERV4S B,
EETELEE
BBl DLAMI EMEEXERE , UREZBEERK (0S ) MEMIRAEEEH HAE (L

- FREENREEZE AMI - £ conda EHFMELE Python IRIE | D RlLHE LB
- REEZER AMI-RBLEMEELE, RA NVIDIA CUDA FH {4583 £

BB Conda FREEZEE AMI FHcondaliREREESEER , HtEBUUREEECMcBIHR , mAL4
BUECMNKEREREEFER,

LT RE2 Conda BEKRESRE AMI XERBHNTEFE !

* PyTorch

* TensorFlow 2

@ Note
EMTHBEZF MXNet , CNTK , MIBE , BIBE 2 , PHaogs , 88 , HEEHLETE. AWS Deep
Learning AMI

HREREN GPU i

BN fE A e FER CPU M#A{TIEEE , DLAMI 8 &¥%EH NVIDIA CUDA F1 NVIDIA EZE cu DNN &, &i®
ITERERRM , RRNVUBEHHEE, FLE , GPUREIERBEARESE —E GPU BT (&
B8, EHDLAMI WA ER FRHEESFHMER.

M% CUDA REMFMET , HSM. CUDA RENRBER

Tre 2


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

BB Conda FREEE AMI EFE XL EKE R [ PRES TensorFlow , JAK TensorBoard AR E R IR E
1t

« TensorFlow fR#%

HEHBARRKI 2
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G ER
w1 FE e £ A DLAMI

AEBSESNMAKEESEN DLAMI, EREBSEERARGMBEENHTERER  URHEBEAR
AT RE R E B B ET R E R BUER
MRETABEH AWS HEH Amazon EC2 |, Bt FEAEZRREEE AMI. WREZATE Amazon

EC2 # Amazon EMR, Amazon EFS & Amazon S3 ZHh AWS R , ¥ B REES B IERK
HANBERESELRERER  BEHBEEAETERTESENEREN,

BEMEBEXEFTRELHN DLAMI, THRBLHTERERTEZEESENEARER,

5 —ERERE/PEHE . BE —18 AWS Deep Learning AMI ( £ 10 D8R ) o
RESR

BEZEER DLAMI

EEER DLAMI

BMREME—RIE DLAMI BIR, &7 thB1 S EEARGRIZFERN DLAMI , RIS KRFHERREK
R NIRRT ERE. BANERDER

« DLAMI 3! : CUDA ERE R EEEEAERE S AE LR ( BRIZ DLAMI )
- EEZE : x86 HEEN ARM64 HEH FAWS

- EIEESEA . GPU B CPU EdH#isR

+ SDK: CUDA E2###ETAWS

« B{ERH : Amazon Linux & Ubuntu

AEEPHHATETYRE—SBHNELEANESHMBES.
£

- CUDA REFMEBER

- REZEER AMI

- ERARENRESE AMI

« DLAMI ;818

W{TBALEEA 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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- DLAMI fFE R FRIEE

ETR
EREZNREEE AM|
CUDA R FZEMEIELL

HAREZEHRZMERN NN , ESEERSPREMT "BEL BRAR, ELRERA T s A E AR
) CUDA =i cuDNN EEMZhEE. SN EARSIMATRAE A HEIICRERE, MRETHEE , F
B Conda EARFHREZE AMl, ©EA CUDA FRBERNE Apip#RXH , EAEEER
RN RIRAE, MREBVEEFRE  XATENRERETRR , FEARESZTER AMI

FERBERERTRELNER , WESE-—$EE,

BIE®HE CUDA B9 DLAMI

REBBEER AMIBEEFTE A A CUDA MRAR5

FHABRENREESE AMIBESFIE A FH#Y CUDA WA X5

® Note

BT B2 MXNet , CNTK , MIBE |, BIBE 2 , Foass , 88 , NENHTREREFR. AWS
Deep Learning AMI

MERBERBRARR , F2R FAORWRTLE

EEZ L DLAMI BE | iR "T &, BETHERFETRE DLAMI WEZESR.

BIZHA—E CUDA WA , WEFH &P EGZRAN DLAMI HEBIIX , A TT—%, BET
REETRE DLAMI WESEE,

ETR
RESZEBER AMI

MR EE

« WMFEFE CUDA MRAELIHRAEREA |

3
¢

B EARESEER AMI HERE,

CUDA ZEMEBER 5
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REZEERE AMI

REBHER AMI RERANREEZTNZEAEN, CERBTITETEN -1, EFZEBEEREY
2t AT EARIE CUDA IR,

ATEEZEE M DLAMI

EfE AMI FHEBSHFEXEMRESTERNBESZNRANERSRE, HESERARXECREN
A, WFEEHRHE NVIDIA HEBEREMER , BUMATAEIEEEHMNELRRNVEBIMRE.

EZF L DLAMI B2 | A "T—F, BETHEEFRE DLAMI WEZER.
BT R

DLAMI E2ER:E

MEEE

- FRARESTER AMI

EHERENRESZE AMI

EGE DLAMI Efconda ERIRE , EfIFESERIEEER DLAMI, ELERRNRERS TETE
MEBZEDR , YELRBBENRER. EENBEBNER DLAMI K RRHENFAEERIEESR
B, XREBAFHR , %H Conda WEFIREZE AMI EEBEE M.

CHRECAERNSZFRAETEN , YEERHNW GPU RBIZFNEMH. SHABEHBEA AWS
Deep Learning AMI TE K 283X, EL DLAMI X1 Amazon Linux 2 E¥ R k. BRERKIIFE
R LBRRIERRH X,

BEREERITIRE

Conda AMI E B ERESEN EXRANFECZELENT, FRAEARSZERENE
ERtEzhaE, RE{CHURNEEE Intel MKL DNN FhEFRAMTHI B , AIH0E C5 M C4 CPU #
TEEBSRENIIENER, ELE_ERVAUEREZFAZFSRAEEETE , 3B ETRR

AVX , AVX-2 , SSE4.1 fl SSE4.2, iELIH B A INIXE Intel CPU B LM EBFFRERME. A ¥
R GPU #1172 E , CUDA M cuDNN EU&HE 5 BITRA X BN M4 EITER

f2E Conda WREZEE AMI SERBEARAR , BBAEH Amazon EC2 #ITEEZERIELH
RBRA, MEFHRER , F2R ELEEEARESZE AM

EHi 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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NMREBEAEERHECBERARFEARRE  BE RESEER AMI s AJREREBEFNRE,

Python 2 &M

Python BRURBIEHEF 2 2020 £ 1 A 1 HIEX# 1L Python 2, TensorFlow 1 PyTorch 4t
[E2/&&E M TensorFlow 2.1 M PyTorch 1.4 fRA 2 &% — X #F Python 2 BIRA, =& Python 2
Conda IRIBMERZA (v26, v25 &) MATHERH. T8 , AEERKRBIBEHFEELRAZEMHN
Z2MBERRE BT SELIRME DLAMI R4 LR 4 Python 2 Conda RENEH. EERK
FTARZA TensorFlow H1 PyTorch ¥R #y DLAMI B {THRAFEE Python 2 Conda RiE,

CUDA X #&

ST LAFE GPU DLAMI RASSRBAsh R B4 EH CUDA KRS,

BETR

DLAMI Z21&;815

MBEEE

. MEHE Conda EAREEE AVMI WHBRE  FSULEEEIEARESE AVIHERRE,

DLAMI 28485218

AWS Deep Learning AMIEZEHE A x86 SHER ARM AWS 64 FIE 1 on2 21,

MEBRRKFER ARM64 GPU DLAMI MIEFMER , 52H. (ARM64 DLAMI) mFEA BHTERE
HHNFRES , FSEER DLAMI B FIFEE,

ETR
DLAMI X R #iEE
DLAMI ¥EEE R iR 1E

DLAMI E A T BRERMFRHE,

* Amazon Linux 2
e Ubuntu 20.04
e Ubuntu

£ 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/
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EREXREECSHEAN DLAMI EEH. BF DLAMI ERANEZES | 552 DLAMI HWEFH

I DLAMI 28l , A EEFENSITERER | WHHEHN AWS B,
ETR

ZE DLAMI By il & 35 2

BEEY DLAMI B9 5% 58 1Y
F—ixiER , £4 DLAMI ZEESIREER K FEETHEE,

- MREBREFREZBENHTF , BAEEEE— GPUWHTERBIESHFSENER,

- MRLIEFRE , AITSAERAER CPU HWEITER.

- MREEEHERELTEINHBRECSHEMA AL , BIRTAEE AWS Inferentia & F £
#ITER,

- MRBEESHREA ARM64 CPU BN S ML GPU B1TEER. , RIS G5G #ITEBEE,

- MREERBHTHALIENHRMFAEE | T LA Amazon E lastic Inference Fit i1 E| Amazon
EC2 #11T{EI#. Amazon Elastic Inference A Z&EEA GPU #Y — /N EB 0 FEUINIEES.

- BRAEHERBREMS , EEAELERNE— CPU HTHEER EEHTEEBNESE TR EIFNW
RRAR,

- MREFEANREEREERNIMAKRPBEANARER  AEEZEFESHERBNABEHTEE.
BHALSER S BT GPU 5. BRAEgRR , MRERL THAK/D , FARAEERDEREN
BTERSREFNBRAR., EVREEREERENIGREE.,

- MREEEBEM NVIDIA EREFAE (NCCL) BTHEBEEARER , FEARENHTHEBEHA ,
IR TJREE EF A E lastic Fabric Adapter (EFA),

WMESTERONFEET , FFS6 EC2 HiTEEERE

T EERBBTEREREENEBEES.

/A Important
REZE AMI 2IEHE NVIDIA Corporation B3, #ERRMMWEDEN., HBHXTEH, &
EEXREZE NVIDIA R Amazon EC2 # 1T LEFAIEL NVIDIA BEBEX, BT
818,

YT EREE 8


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/

RESE AMI BISK A BIEE
ES]

- %%EE DLAMI B

- DLAMI [Eig ] A

- EFEM GPU #1T{ERE

- EFEW CPU #TERE

- BENHRBITEE

- HEERNERHITEE

15 EE DLAMI B

DLAMI HEEMREREERELEN , SEERFEECHRRFTRE. #R DLAMI HESHEE
=GB , BENAFEREREN Amazon EC2 HITEEER N E,

HiLE Amazon EC2 BT EBERERTARE. AU EHP—EREHTEER LHT DLAMI, EX
REEGECAZEHNINSER  #8 DLAMI R8N, IREEEEEES CPUKBD, B
HHRZE., % RAM H—HZE GPU R ERANHTER K NERE-—EFEREEHTER
HRIR Ay AT E R,

:l:llh+

MFEHTEEZZNEEBNFMET , F2H Amazon EC2 EfE.

DLAMI [ 1 7] F 4

BERFFAXETEAHENHTREREBERE K MANTEREEETEARIANKAEESBETE, I
AR A LLER DLAMI , BEFT LA DLAMI SR EZENEE. MEFMER  F2EER
AMl, FFRET TEE. REVFE , WRELCHKEN REEHFENENEFRIE. WRETEFEH—ER
LB DLAMI S AIREEV B E |, FRLHHEEPNAASREAMEENES.

NEEAWHMES  HUE EC2 B,
TR

B GPU #1147 (H8

BN GPU #hiTER

BMEZBEER GPU SITHEE AR Ao HNRESE £ GPU SITERE LI ERNRELL
CPU #TEIERER. EEEZE GPU HTERIJBLEZMEE GPU HITERER 2 HANKRE , AT
RFRERTRER,

EfE 9


https://aws.amazon.com/ec2/pricing/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/CopyingAMIs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/CopyingAMIs.html
https://docs.aws.amazon.com/general/latest/gr/rande.html#ec2_region
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THBTEREEE DLAMI, WMFE GPU HITREBEEZER EARNFHEEN , 526 EC2 91T
EEE AW ERUINEES,

(@ Note

BAX N ERENSTERSTEZRNES, NRERBESTERNTA RAM , FENE
HEAREARERN 2 HREE TR ERER,

« Amazon EC2 P3 #1{T{E#E#EH %i¥ 8 {8 NVIDIA 458+ V100 GPU,

- Amazon EC2 P4 Ef|§ %% 8 {& NVIDIA 45 A100 GPU,

« Amazon EC2 P5 Ef|§ %% 8 {@ NVIDIA 4Hi$H H100 GPU,

« Amazon EC2 G3 B8 %% 4 {8 NVIDIA %575 M60 GPU,

« Amazon EC2 G4 #1T{EE#HE % 4 {8 NVIDIA T4 GPU,

 Amazon EC2 G5 # 1T {EEE#H %iZ 8 {8 NVIDIA A10 G GPU,

« Amazon EC2 G6 #1T{E#E#HE % £ 8 {8 NVIDIA L4 GPU,

« Amazon EC2 G5G #{TEE EHLL ARM64 BEBAWS WE IR 2 BIEES,

3
¥

DLAMI #{TEBIEEARERNREL GPURERFNIE, MEER GPU BREEFWFMER ,
BGPU Ef= M HE1b.

WMEMFA G5G HITERNBEHERE , 520 (ARM64 DLAMI)

BT
EBM CPU $1{T1ER
HEM CPU #TER

ERERAERAR, FETHRESZE  SIRABEHMTHRURE , CPU BRI REHAFZERSEN
BE, BERBERA Intel B MKL DNN , fNiE C5 (X IFFTE B FRAL) CPU MITER B EAVIIR
ERHESR. WFE CPU $M‘T1IE*§§”“H’J$EB§§;.H A2H EC2 HTEEREREYZIESEE

(® Note

MR ANERSENST ERBFELRENEE, NEENBBHTEENTHE RAM
BEAREARRAN A ERNTRATERER,

o
[
=
jm

CPU 10


https://aws.amazon.com/ec2/instance-types/
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/
https://aws.amazon.com/ec2/instance-types/

REZE AMI FMBABER

« Amazon EC2 C5 #{TEREHEE 2 72 XYM vCPUs, C5 HTEEBAEREREE, #IXERE, 2
B2, SNEEEE (HPC) RS REE T Hm A ERBES-,

TR
R RETERE
BN HEmEITEE

AWS Inferentia HTEER EEARESBEAER THERFARHUSHENR A RS, EERER | Inf2
BITEBEIMER AWS #ima S AWS Neuron SDK , EEEPIM MBI B EEE (flU) BE,

TensorFlow PyTorch

EFEALMEM Inv2 FTER , USRENKEAEERIITARENUR[SBZHREREX  fHES
HBSIZE, BRAE, FEHE. AARSEE. BAACNERENS,

(@ Note
BEXPESERATEERAEZENRR, NREEEBATEENTH RAM , FERE
REAREAEANEALERN TR TEEREE.

« Amazon EC2 Inf2 #1T{EE BB EE 16 18 AWS ¥ &5 100 Gbps HWEBEIZE,

WERBRER AWS #35m DLAMI BVEFHIERR , 52 8. E48 DL AWS AMI B HERS A

BT
B S AR ST (EIR8
HRBRIERIATHEE

AWS Trainium #{TER EEZAREETEA KR TEEFHIRUSHEMERAKREE, EREKR , Trn1
HITEBRERFFH AWS Trainium &5 F N AWS euron SDK , iEEE#FIRI MBS 2B EE (HI0A) &
&, TensorFlow PyTorch

EFTLGEA Trn1 BTER , ERRPUARENERAITARENHRE2BHREARES |, SR
8, HEBGIE, ERAE. FEYH. BRESTEE. BALMNERER.

Inferentia 11


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

REZE AMI

AR
® Note
BREAXNEREZERHTERSAEZENERZ, NMRRLEBHTERNTAH RAM , FFENE

FEAREAEANEACRENTRERNTERER.

« Amazon EC2 Trn1 #{T{EE EESiZE 16 8 AWS &K 100 Gbps K BtEEIXE,



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

REZE AMI FMBABER

HEZR Support Bl
AWS Deep Learning AMIs (DLAMI) AIfS{LREZE TEE RN MRGERE  WEBRIHEE, FHE,

BEBEN, BEXENEERRETREN. NEFMAMET DLAMI MERXZFXRE, WFETH DLAMI
BB E , 752 B DLAMI B IRASER A

X EHRE

E2E T HAWS Deep Learning AMIZR#E Support EBFBIRE | UREXZE X ENRBMMRA,

ﬂlh

b

F2REHERNER  BRRBREABHERRIHAWSKEN BAIRAXENRFERE, REMMRAE
AJEE — %48 DLAMI S Z%4E DLAMI R A,

@ Note

ERERRAE xyzF , xENREERAE , y ENRRERE , z i EHN2@E T RA. fil , HR
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BEAESE A end-of-support , BIAS T EB#ELL Python 3.6 BEEMNFTE DLAMI BU&EHE, B , RE
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MRENEECIEE , LEZHREBBHLE AMI EF—LHEE, WRRH , FERSK DLAMI
REAMEIERE. REM ID #l. BAUARNBITLE

BEEZANELERERENTERERENES, MRRE , FREEE DLAMI B FIFEE,

(® Note
B EEPF A p3.16xlarge EFAMRBEFEE ., BRFRERKAEBERNEMAHNIT
B,

/A Important

WRIEITE A Elastic Inference , A BTERNE DLAMI Z BI5E R E lastic Inference 5% 7€,

FE
« £ 1 : B& DLAMI
5 2 % : Connect | DLAMI
- SR 3 AEERN DLAMI
« SER 4 EEEH DLAMI EHI

- Bk

« EXIE Jupyter Eio A A ARET

% 1% : B& DLAMI

@ Note

EAXABRLHRF , B TESHEREZE AMI (Ubuntu 18.04) RHSEE R, BIELEET
Hftz DLAMI , thfEZRESERAE ™.

1. &EER DLAMI By 5 57
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2. REH DLAMI BiE) Amazon EC2 &

IEHEMER Amazon EC2 246, BIRPEFMRAEITERME 1 Amazon EC2 5| & E)

® Tip
CLI&IE : MR HIBIZEMFEH AWS CLI BiE DLAMI , BIZEE AMI B9 ID, &35 3 17 {E 5
ia'*“u&;zéﬁ%ﬂﬁaﬂo ETEER IR B B AMI B IT{EE 1D, MR REZE AWS
, B ERAZE AWS e HIN ER ISR T B E,

3. EREG—ERENIRR K FSEUTEBEREHE EERRAFTELIENKE, GAIUE
EC2 F# &P EMEANITERAKE.

HRE 45 R o 2R 5 B T

B8 AMI #E — @ —WRBA (ID) o BULER AWS 85T E (AWS CLI) EFSREN
DLAMI B9&BIHS, mRERK AWS CLI &4 , B2 RHKEA AWS CLI,

® Note

REE . B EEHPREME DLAMI R HMEBRESS/ XSS, EERK, BEEEE. KB
#) Amazon EC2 #TEBE R, XEMER ID HEEH. AWS Deep Learning AMIBFHIKHE
BITASWEHMER BEEFEX. Python R4, Amazon EBS HZ) , FFZ B H DLAMI ki
KR,

AR TETE BREBRY AWS 587,

T

aws configure

2. FEAUTHSKEE DLAMI B ID &K B &P RMHEMN AWS Deep Learning AMI &,

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

--filters 'Name=name,Values=Deep Learning AMI (Ubuntu 18.04) Version ??.7?'
'Name=state,Values=available' \

--query 'reverse(sort_by(Images, &CreationDate))[:1].Imageld' --output text
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ami-094c089c38ed@69f2

BRI DLAMI ID , AEZBRqHETR.
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® Note
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. &2 Launch Instance (RAB)#H11T{EEE),
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a. & "EN AML RESREAN DLAM |, FHEE THREAFL
b. &8 DLAMIID #%, BEERIR , RREFLNEE,

5. REFTERER, SR HDET DLAMI WEZEGIZEEEE, AWS Deep Learning AMI 2l
%= DLAMI #TERERN —RER A F2RITEEEE,
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6. iEIZE Launch Instance (RXE#H1TIEEE),

® Tip
EEFRREEZE AMI FKRER AWS REEE  FEREERNEEZESHER.

BRESR

% 2 & : Connect | DLAMI

58 2 25 : Connect | DLAMI

Connect Z&EAFix (RE. MacOS = Linux) Bt DLAMI, MFEFMEF , 528 Amazon EC2
FEAEBETM Connect 2 Linux #1TEEE,

MRBABIEFARERE Jupyter , 4% SSH BEAGTTHEIAREBEESERNESZE. S FERAEELR
ARRGEHEE Jupyter BE,

RESR

S8 3 AEEN DLAMI

FER 3 AEHER DLAMI

RIRIEH DLAMI JRA |, S8BT EAYRIERE !

- FREENZRESEE AMI— EEEEEFRREZEE AMI.
 REEFER AVMI— B2EMELRBN T,

3
B

B AT AR Jupyter EiEAR, BRAHERRE , AWK E Python PiREENE. MEFHMEER ,
B EX7E Jupyter EEAMEIRES o

SER 4 - EIEIEH DLAMI E 441

ERTANEHENEENREELSIUNER , MRBENERRENEMEEZEREBEERZHNRE.
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E2EEH Ubuntu X4,

£ Windows L , FEHI®ZE Windows Update ERERBMNEZ2HEH. NREHEE  AIUEEHS
BEA,

/A Important

MEBRAENYEREAR I EBEXRRRUBHEEL RANFEET , F2REEMEL
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Rt BT ARRREE, EERE, BRVNEMIFERMEASFRIE Amazon S3 LN#KRES. &
FEXNNESIERAUEEHTERFLNREHRE  ELEFEXNVNERERCFLRERNER
BERER., EXBXARBITER K TeHEREKRE  ENERBTHER, MREKLEHTERE
TREHX , CEUELIKEMD. ENENERLNEFERESI S, Qit , EERLLEAME-INE
R, SEERRRMBREKE, MFEFMETR , 526 Amazon EC2 A &SR H VK IEHITEE,

&% E Jupyter Eic A {al fR 25

Jupyter ZE A B 25 AT AL DLAMI ST EIBEE L F#1T Jupyter FEREAR, FA Jupyter FFELA |
B EEAAWSEREBNTH DLAMI R ENEM4R , ETHEEEE (ML) ERUETIIRNHE
o WNFE Jupyter ERRAMFEMERN , 3820 Jupyter E5CA 4,

B ENE Jupyter EFLAFIRES , BHAE

~

- &M Amazon EC2 DLAMI #1T{E%8 LEXE Jupyter EL B B ERER

- BREAFIR , BETLLEREE Jupyter ERRAMARER. ERMREMABAR Windows, macOS F# Linux
A FImMERER A,

« B A Jupyter EFEAFAARST , AIFHRE.

¥

BESTHERE Jupyter WER |, FEBE T I EEFRMNIER. BBE Jupyter ERLRARPRIEFR , FSEUH
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https://help.ubuntu.com/
https://aws.amazon.com/security/security-bulletins/AWS-2018-013/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/terminating-instances.html
https://jupyter-notebook.readthedocs.io/en/latest/notebook.html
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- REEH Jupyter RIRET

- BXE Jupyter LA A fRES

- RERFimIAEES Jupyter fIARER
« B A Jupyter FREAfAARAREIT AR

REEH Jupyter [RIRES

KMFELL A SSL M BT B IHEE Jupyter,

Connect | Amazon EC2 #11TEEE , AE K THEF,

ERTE Jupyter fAIPR3S

1. Jupyter ERHEBEB AR, MTUTHT , LERKEREEALIBEANER.

$ jupyter notebook password

BB RRAER -

Enter password:
Verify password:

[NotebookPasswordApp] Wrote hashed password to /home/ubuntu/.jupyter/

jupyter_notebook_config.json

2. BIH% SSL BRE. KRERER
o BNEBERTEFERENIIEE,

cd ~
mkdir ssl
cd ssl

“ A B H

mycert.pem

BRABENE, MREFESRTREZD , BLFBA

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

R Jupyter

23
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® Note
BB ERVE=FMEEN—M SSL BE , EFSERREROLETRLZLES, LERF
BRELEH, WEFMER , FBE Jupyter K13 H,

BESR
X&) Jupyter 5 AR BRES
RE Jupyter EFC AR RET

BRETUZRAMTERBEMTUT RS (EALKEL—EDREIN SSL BRE) , FULEE Jupyter
G

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

AREEAEE , FRETUREHAFRERKEB SSH BEEZIZMAME. ERRS{[ATE L £
EFE Jupyter B9 —Ltig i | FEFEMIBRES EEEITH. LA, FFZBE T LUER localhost URL FEfr AR
BWEE  RAEZLEMNBER , ZBELFTTIT,

(@ Note

EIEEA Jupyter Web REYIIREEEF |, Jupyter BARRBIRBEYIIR, BABEMSEA Jupyter
PHBRREFRIELEA,

RESR

%€ A Pum LLUE I Jupyter fal BR S

=R A i SUE B Jupyter AR 2%

REAFImIEREE Jupyter FREAMAREE , BUMUELN ITEZEGELNFEZARESE LHER
X, WHERARSR LEAITENREZBTEXR

WEREEA , FREUATHP—EER.
ES |
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« 527 Linux 2 macOS A Fim®

% E Windows A F i
i
R

s
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EEBRE SSH BEFTEN U TER :

« Amazon EC2 #11TE 8 Amazon EC2 #1T{EEH/NE DNS B, EWLE EC2 AP HIL
& DNS &,

- HWESRERNESIBY, WEFE key pair WEHHAER , F2EEAR Linux H1TERE Amazon
EC2 Linux EC2 Linux EC2 #1T{E#&# Amazon EC2 Linux EC2 Linux EC2 #{T{EE&.

#&€ Windows A FimfE A Jupyter A

F2EE LM Windows EC2 Windows Client Windows Amazon EC2 #1T{E8& /Y Windows EC2,

1. REPREREHITEE
2. fEF PUuTTY & Windows E#E#Z &M Linux #{T{EE

EEBVHITH Jupyter RIARBFMVIEIE |, EEFH ERTE Windows A P £ %8 Git Bash , REMAR
Linux/macOS A Fimig Rg{E, 7B , B UEREMENSFZE , BB EEBRFFHEK SSH BE, W
TFMER |, B8 Jupyter 3K,

‘RESR

Z%7E Linux = macOS A Fim

E%%E Linux = macOS A Fi®

1. BB imi,

2. HITTH®S , SAEEEIE 8888 AT AR REIXZIRE Amazon EC2 #11T{E 88 L Y EHEIE
8888, EVXEMAVELATFEE Amazon EC2 #1T{EEE ] Amazon EC2 #{TEEHI/AH DNS &
B, UEHGS. FHIE , Y% Amazon Linux AMI , FRELZBA ec2-user M3E ubuntu.

$ ssh -i ~/mykeypair.pem -N -f -L 8888:1localhost:8888 ubuntu@ec2-###-##-##-
###.compute-1.amazonaws.com
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-key-pairs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-key-pairs.html
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REZE AMI FMBABER

o , BENATBERUEE ST Jupyter EEE AR BREZ MY F B ik F [EE 1T Jupyter B AR REFH
Amazon EC2 #{T{ERE,

BRESR

B A Jupyter EFEAAARZTEITRIE

A Jupyter AR HE TR

BB B ER/IFE A Jupyter ERRAEARES,
BT —ESRIBEBEWBRER S ARESNER,

1. ERBERNMUY P8 A TS URL , SiZ—TIE# : https:/localhost:8888
2. EABE#ESSLEBE , ZHNAERSESLURREBAEEIAERIL,

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

B A Jupyter EFEA AR SR 26
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RALRTERRE , FIAREREREEE, RENBESRTE  Lakd "#R, . "BRFE
B IELURE

Your connection is not private

Attackers might be trying to steal your information from localhost (for example,

passwords, messages, or credit cards). Learn more

MET::ERR_CERT_AUTHORITY_INVALID

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

Privacy policy

Hide advanced Back to safety

This server could not prove that it is localhost; its security certificate is not trusted by
your computer's operating system. This may be caused by a misconfiguration or an

attacker intercepting your connection.

.".....-H- -\-H-\-H\\.

BE—THE , ARIZE—T "#/1E localhost, E#E. MRERKDY , BEFE Jupyter EFC AR
%ﬁmﬁo JH:H% y %\l LE E?/u\h{ 5'!55'] _nﬁﬂo&u‘ﬁ%o

BRI E A LAFEE DLAMI E319THY Jupyter ERCRBREAMRER, SR LR ELR AT
RENHERE,

B A Jupyter LA Al i3 27
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£/ DLAMI

e

- BERECRARESZE AMI
- ERARESFER AMI

o 17 Jupyter EEEARKEZBRE
- HERE

THEERPUAEREE Conda FIREZE AMI REMRIRE, REEREBHTEHAERG , URH
1T Jupyter , AMEERERTENELRANHBRE.

BERECERAREZE AMI
&

- FARENBREZE AMI

o B&IEE DLAMI

« B& TensorFlow RiE

« {1#2%| PyTorch Python I:RiE

- BRIRE

ERRENMEREZE AMI

Conda 2 —ZEA[ 7 Windows, macOS # Linux LHTHRKREREBEEHEERFURRESER
#f. Conda AIRIRZE, HITHNEMEMGRHEMKM, Conda sEBREN, FFE. BAMLERESE
FRBVIRIE 2 B ED R,

Bifis Conda MREZEE AMI ERERE , TRLERTREZERE B, UTRASIEEER
conda N —E£ERGT, ELRNALMBEHIARBNELIEARDTEFTD K LEREAUUEALEEY
THREBERE, AR, B LUEERE DLAMI RENERENHE K EESEERNERER L
BEIMHERTA
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Z i 2E8 DLAMI

BAMRSRE  ECEEIRFAEKSEN "TEBASL (MOTD) , HRETARNBRTEARESBREBNEE
Conda 9. AT BEH MOTD, EHIEE MOTD TJREEFEE DLAMI ISR A MAPT A E.

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

FYE) TensorFlow R

® Note

BB % — @ Conda TR , B OFHRETHA. BE Conda HREZE AMI EEREE
—REAE , BBAEH EC2 HTERZRRE(LHRBIRE, ERXTEEINREEE,

1. BUE Python 3 B9 TensorFlow E#IRE,

$ source activate tensorflow2_p310
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FMBABER

2. [E iPython #imi,

(tensorflow2_p310)$ ipython

3. ET—{ERZE TensorFlow & F,

import tensorflow as tf

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

B EZESE R "Hello, Tensorflow!
ETXR
17 Jupyter BELARKEBRIE

$#: 2| PyTorch Python RiE
MREBIE IPython #2HIEF |, FBEAquit() , REBEFBUHUIRIRE,

- BUE Python 3 # PyTorch EEIRIE,

$ source activate pytorch_p310

BIES — £ PyTorch 1015

HFEAREHNRE | FEA Python BEEM WS ENFESIA PyTorch X%,

1. RX® iPython ¥ imk,

(pytorch_p310)$ ipython

2. [EA PyTorch,

import torch

BUREEINAEE=SEHNETAE. EILRHE,

1323 PyTorch Python 3RiE
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3. MERAREHERILE TREIE— {8 5x3 XEfE. FIENRES,

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

R R

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

BRRIRIE
WER DLAMI EMNZEETRE |, B LLRERRZETFEHAMN Conda EH -

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

FEARESFER AMI

FERREEZER AMI

EHit AMI FEMT— 1B GPU BB RANERFANMNERNE , WHAURBEECH BN RERTIR
B, BEERT , AMI B B1E{T—1E NVIDIA CUDA RAIRIE, B A UETRERAH CUDA 2/
P#, F2E T BN NRIENRA,

2 E CUDA R4

& A LUBIBIEST NVIDIA Bnvcc B2 RERTE CUDA RRZS,

nvcc --version

SERBMER LT bash i TR FLERF S ER CUDA IRA :

sudo rm /usr/local/cuda
sudo 1n -s fusr/local/cuda-12.0 /usr/local/cuda
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WMEFMEF , FSEELR DLAMI iR AR

1T Jupyter B AHERIE

HENTIESEREEERENRRE—BRE , ERZEBERT , ©fSEEMA DLAMI LETT, 40
REZRERARENRESZE AV, B UESBECREFIHERANEEHERENENTRE,

/A Important
& EZH1T DLAMI EREW Jupyter FFLAHEBRE , BULEHIT. %XE Jupyter EFLA A AR 25

Jupyter A ARESFAEEITE |, BALLUER Web BIBSBTHERRE. MREFEH Conda HITREZES
AMI , REECERE T Python I|IF | AT LA Jupyter FERANE IR Python &b, BIZBEEMNR
O, BERHTREBEENHERE, AFEA Conda WNREESE AMINFERERETE-SHEH,

(® Note
FZHIERTFEEREINN Python iR , ELEMRAIEERE7E DLAMI LERE. MR HEBEHLI
§853"xyz module not found" , EEA DLAMI , W1 EFTRBRENIRIE , AR RELEWIER
#Ho

® Tip
REBEEHERENEFBEEMNRE —HZE GPU, NRENITERERZE GPU , BAEE
EEST-LFHHPHNENS , FREEEHIT,

BEZERHBRE

— B &% %3 Jupyter (RIGER L AT LB EIHE B &% (EZEHE Conda REZEE AMI £ ) |, BHEEFD
BEEREBHOBEM4R, MREZEFINIHNESR , BEEH DLAMI LEEENHERT A,
R—THEEBNEBUEFIHNHBRE  ARR—THEREREEE.

SE—IXEM Conda EREZEE AMI LHTERHERKE , R EZNELEECRAMBERRE. ©8R
RERBEEFREN. SEREMRIRLEN 5

Environment (conda_framework_python-version)

Jupyter £ AR 32
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Bl | B EEEE S Environment (conda_mxnet_p36) , EXRTZIREAS MXNet 1 Python 3,
1B B W E 2t B#E Environment (conda_mxnet_p27) , RRIREEH MXNet 1 Python 2,

® Tip
MREEOHEMRAR CUDA EAERARMRE , EAh—BHEREERE —IXZE A DLAMI B1E
MOTD i,

/A Jupyter t1IRIRIE

MRIEREZATRARBNHERE , FRELERE TR LERATIE Jupyter REMNE L
FEE , NMREHZATH, BULIZE—T Jupyter ThaERIEE Kernel (#/10+). ¥ —F Change Kernel
(BEKD), ARR—THRESEEERTZERAINERE , UEETMABEREREANZ D,

L, BLAAEHATEARER , BAKROFNERERSBREXHT MR E AIRE,

® Tip
ERBZEUBRIFAREBELEEHEER , ELTRESARKER. NRFAKEHRER
BEE Jupyter RSB EEBTHRIRHREE. EEEERANERNIEREHK , BkEEFD
#8 out-of-memoryiR. EEMSELRERE , BAUBE Jupyter AIAREEE H , & — T Running (¥
%) BE , AR E-TEETENESTSRTURESFIELER 2 HEREMN Shutdown (B3
FA)o

HERE
AT 2 {28 Conda BB F A REE T AMI W ERE,
&
- 10 DEEHERE
- RURZRIE
- FERAEMEYBEESRND AR
- GPU EE#=HE(L
« BEHF DL AWS AMI RS H
{ARM®64 DLAMIY
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* Inference
. ERRE

10 ZEHERE

(& —18 AWS Deep Learning AMI ( 1£ 10 288X )
e £ Amazon EC2 £ DLC JIFRREEFTER (RF 10 8)

RSB
AT R Conda EREBE AMI LRENRESTRE, K- TRMERS , UTHRMARA.

ES]

« PyTorch
* TensorFlow 2

PyTorch

R & PyTorch

EELNEBE Conda AR , ©8 & DLAMI L ETARYEEARE, MBEEBEEH TR,
KCAENEBRER | BULULFHZE PyTorchIRERBE (ERHE ),

EEMABRENER , FKR Conda WIRESE AMI LHELE RELT,

% PyTorch 7# /A CUDA 1 MKL-DNN B9 Python 3 , SBE{TEL T &%
$ source activate pytorch_p310

BUE) iPython #& i,
(pytorch_p310)$ ipython

BT —EHIE PyTorch %o

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

BEZEF I MNUKRFEMIES, EFERE K, REFIEE —EREHEES,
Z% PyTorchVREBE (B )
tn{a] PyTorch & BB E R

BRI LAE A Conda S &% PyTorch R AR &K FREZEE AMI L —EZHM{E PyTorch Conda R3%
H,

1. «  ( Python 3 WiE18 ) -BU& Python 3 PyTorch IR :
$ source activate pytorch_p310
2. HHSBRBREREFERANE pytorch_p310 RiE, MEREGZEMN PyTorch :
(pytorch_p310)$ pip uninstall torch
3. + (GPU #1{T{EEEKYIRIE)- PyTorch £/ CUDA.0 ZHE R KRB

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

«  (CPU #TEEEHER)-#H ¥R A GPU W#EITER LR &H PyTorch W&REHER :

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

4. ERVBLRESRIIZETEFNWEBEEBE , BBRE IPython KRixYN R E. PyTorch

(pytorch_p310)$ ipython

import torch
print (torch.__version__)

BEEZEINELN 1.0.0.dev20180922 AR

5. EB PyTorch ¥ #EE PyTorch2 A E MNIST ROl —RETREF , Bu LR R FREEPE
TR

RSB 35
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(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

Htp#h 2
BRAEZHENTA

%

ESEELNE HPyTorch XA | STEFIPyTorch#@ i,

TensorFlow 2

AHERERAMAEHITREZE AMI (Conda LH DLAMI) BITREZEE AMI NHTER ERE
TensorFlow 2 , ¥ #1T 2 3, TensorFlow

EEENEBE Conda B ZEMEF , ©E7E DLAMI L #TRIEY AL R E,
BXE & TensorFlow 2
EiEEiE — i TensorFlow £ DLAMI L&41T

1. ZERA TensorFlow 2 , A Conda B3R DLAMI 89 Amazon BMEEEi% (EEE# EC2) #
1T{EE.

2. ¥ TensorFlow £ CUDA 10.1 #1 MKL-DNN & Python 3 £ 2 %Pt 2 , SHBETU T @

A
™ .

$ source activate tensorflow2_p310

3. & iPython #&im#

(tensorflow2_p310)$ ipython

4. B1T—1{E TensorFlow 2 BFREBRTCEEEFE T :

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

Hello, TensorFlow! EZESHREELNWER L,

RSB
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Hit# 2

ERESHBENTRA , 552[E TensorFlow Python API B TensorFlow X35 TensorFlow#8 i,

{5 P SE MRS DB B 2R Y 70 =X

EMEMREENEF (EFA) R—EMERBERE , B LUEEZE DLAMI #TER , UNESHEER
(HPC) BRARER. EFA TREEBEREHRMNERME, BEHEMEY  EFREEHE HPC BEENEARE
B, AWS

T3 EERBUMBHAER EFA B DLAMI,

(® Note
UL E AR GPU Dlami 5ll3&R HIZZ2 &8 DLAMI

FE
- {5 EFA BX& AWS Deep Learning AMI 117 {E 88
- FALRBEFNFBREE DLAMI

{F M EFA X8 AWS Deep Learning AMI #1T{EEE

R AER DLAMI EXEBHFE EFA BEER , XREMERR GPU #TERBNLZEZEHRENX, &OE
#H. libFabric, openmpi A N CCL OF| #M# 2=,

BRI ERITRAPRIZENER DLAMI By CUDA RS,

3
h

3
« mpirunft EFA LEM#IT NCCL BARAE , B4AN EFA XERENTZBREEES !

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

- FERLCNWERAEREHMER EFA , 55%18 FI_PROVIDER="efa" Empirun &% , W FEHALE
wmHAFEREE DLAMI FFTR.

FRE
- EBEMA EFANTSMEE
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RESH AV BB A B
- BEEHHITERE
- BRT EFA Mi#f

EBCA EFA R 2 EE

EFARE—BRE£MEHE  AFEHREMFELASNMAERANGLRE, NFFHRER ,
EFA X4t

3
¢
b

1. ¥ https://console.aws.amazon.com/ec2/ BB Amazon EC2 £ &,

2. EEBEBE#®KD , #IZF Security Groups (£ &) , A& IEE Create Security Group (B R £ #
).

3. 7 Create Security Group (B Z £ &) RE T , BT T HIEE :

« ¥5 Security group name (Z£FHEEE) , MAZSFENERMESETE |, HIW0 EFA-enabled

security group.
- ((EA) ¥ Description (#iR) , I A L2 BHEANBEER,
- B VPC |, BEURITEEE[H EFA AN BITERBEEDREH VPC,
 J#F Create (B1I).
4. BEEREINMNZ B , £ Description (iR) R5|ZEE, L , BH Group ID (84 D).
5. 1 "TAE, M "HE, RIERL , T THIEE :

. JBIZ Edit ({RE8).
- #H8 Type (FEH) , B2 All traffic (FIERE),
- ¥5 Source (BJR) , i##F Custom (BE]).
- BEERNELLEE D BMEIBLH.
- BERE
6. SR EE Lnux BTEBNEARERBMAGARE. WRKBLSER  SEEHE DLAMI #1T{E
RRHEITEA,

BB RN TER
FH EFA BRIRE T TEBERMEERLK . AWS Deep Learning AMI

« £ X{&:Amazon Linux 2

« A#:Amazon Linux 2
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« K:Amazon Linux 2,

'F_

EIEREA M BR B E R EFA B9 DLAMI 11TE#E ., MMERE EFA BRASTERBMEEMER |

T
s

BIASRUA EFA WETERRE EREE MEHE,

1

2
3.
4

10.

£ https://console.aws.amazon.com/ec2/ BAR Amazon EC2 £ &,
i#4Z Launch Instance (FX B 1T1EEE).
£ NEE AMI, EEL , EE DLAMI RARIAEE L EH DLAM |

EEEVTEBEE) EEL , ENTIEF-—EXENITEEEE K ARBRET - &E
HITERFEENA WEENITEESE | B2 RILER : BREM EFA 1 MPI

# Configure Instance Details (X E#{TEBFMEN) EE L , #1T FNIIRE .

« ¥ Number of instances (B/TEIRBHEE) , W AZRE EfF EFA TheE B TERBE.

« ¥ Network (#85§) 1 Subnet (F#8) , EREEHPRBHI/TERN VPC MFE,

- EEMIBER "THRE) BE, BN "THEARNEERERE. . ARESRENEE  FEEREE
RERE 1T ER,

- [EEM)E "THEHERBE, P, BRN "HEEFORERE) K WARBERHENERERE ,
REBHY "HEFRERR, ERNESE.

- BRENBEELRA "EMSWELRS. WREALEE B THEKREEATESMES
TEEBERN 7R,

« 7£ Network Interfaces (#8E& M) ERERH , $T¥EE eth0 , EIE New network interface (RT3
NHE). BALUREMIEE —BEE IPv4 thit , AR —RZBERE IPv4 thit, tNREEFNEES
Bt IPv6 CIDR B#H FHRPBEBBTER , BAILUREMEE—EEXE IPv6 it , AR —=H%
BIRE IPv6 ik,

« IEIE Next: Add Storage (T —% : FiEFHEEFE),

f£ Add Storage (W Z8) HE L , BR7T AMI IEEMNRIRE (FIMBRBERUERE) , EEEEE

BT EBARBEE , REIRIE Next: Add Tags (T —F : FIBER),

£ Add Tags (FTEER) HEL , AHTEREEER PINFERAEZTNER) , REBEE Next:

Configure Security Group (F—% : FREZ 2 #HH).

FRELEMEE) EEL , R RS HEE] , BN [BRIRENLSMEE] , ARERE

HEVHNRLMEE,

i#1Z Review and Launch (B F X&)

£ Review Instance Launch (BRBI#I{TEBERE) HE L , WERE , REEEF Launch (RE) , R

BESREWREBHTESR.
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FMBABER

ERSH EFA i
wEEL
BEBHTEEE  FE AWS TRATRESTEEFMAER., EEHTIHERE £ EC2 24

FIEENETEE K AREEEME NS BEETH [Description (EiR)] R5|1EE. SHSE HBERME :
eth0” , RRIZ—T ethO AR —EEHXEE, BFR "EMHBYHELRSS. SBA,

WMRKREA EFA |, B LEBU TE— A RS IE LA

* ¥ 1t EC2 H{TER N IR IRABR Y L R B #T Y B 1T {6l B8

- & EFA EREHANITER.

1. £ EC2 XA , BE [Network Interfaces (#8585 H)].
2. ¥—TF [Create a Network Interface (B3 A& 52 MH)].
3. ENEMNFITERARENHERE 7R
4. TRRBA TEMEYERR. K AREEBELE,
5. iR[E [EC2 Instances (EC2 #{TEEE)] R 5| EH I B EUEN T EHE,
6. BE "8 BTHEBMRE, |, WEERE EFA ZHIELETHEE.
7. 1% [Actions (BhE)] #F , iZEX [Networking: Attach Network Interface (B8 : EIZMEEE R E)]o
8. EELRMEMYHAME 6 ARE-TEE,
9. EWMBENBITESR.
R’ ITER

DLAMI LERFEEUTARENA, HTeUBERZOEHAEEREA

$ fi_info -p efa

BB BB LUATAR

provider: efa

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

version: 2.0

type: FI_EP_RDM

protocol: FI_PROTO_EFA

provider: efa

AR TETE BiEHE EFA,
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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

R EERE
DLAMI LERFEATAENAE, BITCURREBINLLFEC E#RE.

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

18 R U TR

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
Im 10 =10 20m 0.01s 2122.41 494.05 0.00

MREFLOESHATH , FREENZSEHES R ERN AW/ ERA
EHAERENFEREE DLAMI

TEIREAMAER EFA E L BTSSR EARER, AWS Deep Learning AMI
£/ EFA TS HREARER

ERHHEHETERARYF  FEUTEE

FE

- RAAERI SSH
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o B THRER
« NCCL 5

R #EZ1E SSH
EEETEN—ESSMAEEEHEY, HENGRBAKEEHY,
1. HEEEHE L  E4L RSA £8Y,

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

2. BERSHH EMEESBHETT,

chmod 600 ~/.ssh/id_rsa

3. BLHEBER~/.ssh/id_rsa.pubZ|#EEH~/.ssh/authorized_keystWHEE S , Wi
HHMEBEPH K EE R

4. LHRERZITLUERLE IP EREREHESHNBEAIIREEHH,

ssh <member private ip>

5. BB THIEEFIBES|4RETE LM ~/ sshiconfig X , LUE A strictHostKey# 2 3 B A 51 B &
R ERSE

Host *
ForwardAgent yes
Host *
StrictHostKeyChecking no

6. 7 Amazon Linux 2 $1fTEEE L , EREBH LATTIGT , AREERHAERNFTT :

chmod 600 ~/.ssh/config

BUFHER

EREHHM L BYTHERIUBABETNEH, THERBRBEETSEBHBLETERE, BY
—{EfE 2 ~/hosts , A FEAFLRT IP FHEFHEEBI , LTI :

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

NCCL A&

(® Note
ELAIREER EFA M 1.30.0 1 OFI NCCL A= 1.7.4 #1T,

THEET Nvidia 248 NCCL Al F& , AREZSEFE&HH LR seMtae
X EHHITEEE . P3dn, P4, P5

Zhae Al

NCCL AL B Z & ERE

nccl_message_transfer & —EGEM R , AT# R NCCL OFI AR BN NFAEMEE, ZAEBRT
NCCL HyE$ZE T MEREE AP B9TheE, £/ EFA #1717 NCCL FERRNE K FRELFERATENS
TR, WEHIFR. RIBEBEPWHTEREN GPU N B REESE np M N, MEFMEEN , F
28 AWS OFI NCC L xX#.

T35 nccl_ A B & AIEE ARE AN CUDA xx.x R, BRI UUERIESERHN CUDA RS | £
Amazon EC2 #1T{E & & ¢t ¥R 7] A9 CUDA MRAHITH Do

$/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

LW EBEEREXNMTAR. SUMRERL , & EFA EE A OFI £4t&,

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

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

INFO: Function: configure_nccl_proto Line: 227: NET/OFI Setting NCCL_PROTO to "simple"
INFO: Function: main Line: 86: NET/OFI Process rank 1 started. NCCLNet device used on
ip-172-31-13-179 is AWS Libfabric.
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INFO: Function: 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 0
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

HERERIE
REZEFEE CCL MaeRIE

E(Ff EFA #2 NCCL #E , 55 E1TE 5 NCCL Al 17fEE LR HAEX NCCL HaEflE. DLAMI
FEMHER &L A CUDA XXX B MEIE , Bt aLAEA EFA REFTHCOHWIESE,

BRLCECHNESHR  F2ET5ES

« £/ EFA #11T NCCL FERERE , FFERA AT RV TR B ERHT BN HTEE.

- RIBBEFHHTERN GPU WBEREESE np M N,

* ¥1i# NCCL_DEBUG = EFERER , YMECKESHK EFA AEZETS "ERMWRHEESR EFAL -
- BREZRRITVFIMRE SR ELLETERE

TRAINING_LOG="testEFA_$(date +"SN").log"
EFEAREEE FFERAMS watch nvidia-smi REEWR GPU FHE., T4lwatch nvidia-smiilg

TERAR—# CUDA xx.x IxZA , BERHTEBHNERRKEME. EAILERESHESHE CUDA RA
# Amazon EC2 #{TE# &t ¥HEI R AK CUDA IRAFITE T

e Amazon Linux 2 :

$ /opt/amazon/openmpi/bin/mpirun -n 16 -N 8 \
-x NCCL_DEBUG=INFO -x --mca pml “cm \
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-Xx LD_LIBRARY_PATH=/usr/local/cuda-xx.x/efa/lib:/usr/local/cuda-xx.x/1lib:/usr/

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

1ib64:$LD_LIBRARY_PATH \
--hostfile hosts --mca btl tcp,self --mca btl_tcp_if_exclude lo,docker® --bind-to

none \

/usr/local/cuda-xx.x/efa/test-cuda-xx.x/all_reduce_perf -x NCCL_PROTO=simple -b 8 -e

1G -f 2 -g1 -c 1 -n 100 | tee ${TRAINING_LOG}

« UBUNTU

$ /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/

lib:$LD_LIBRARY_PATH \

--hostfile hosts --mca btl tcp,self --mca btl_tcp_if_exclude lo,docker® --bind-to

none \

/usr/local/cuda-xx.x/efa/test-cuda-xx.x/all_reduce_perf -x NCCL_PROTO=simple-b 8 -e

1G -f 2 -g 1 -c 1 -n 100 | tee ${TRAINING_LOG}

ECEHBERREBUNITAR

# nThread 1 nGpus 1 minBytes 8 maxBytes 1073741824 step:

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

#

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

# Rank 9 Group
SXM4-40GB

# Rank 10 Group
SXM4-40GB

# Rank 11 Group
SXM4-40GB

S © 0 O 8

Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid
Pid

Pid

Pid

Pid

9591
9592
9593
9594
9595
9596
9597
9598
10216

10217

10218

10219

on
on
on
on
on
on
on
on
on

on

on

on

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

ip-172-31-13-179 device

ip-172-31-13-179 device

ip-172-31-13-179 device

ip-172-31-13-179 device

device
device
device
device
device
device
device
device

2(factor) warmup iters: 5

N oo AN P OS

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

NVIDIA
NVIDIA
NVIDIA
NVIDIA
NVIDIA
NVIDIA
NVIDIA
NVIDIA

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

0 [0x10] NVIDIA A100-

1 [0x10] NVIDIA Al00-

2 [0x20] NVIDIA Al00-

3 [0x20] NVIDIA Al00-
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# Rank 12 Group 0

SXM4-40GB

# Rank 13 Group 0

SXM4-40GB

# Rank 14 Group 0

SXM4-40GB

# Rank 15 Group 0

SXM4-40GB

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

symbol.

ip-172-31-4-37:

symbol (v4 or

ip-172-31-4-37:
NCCL version 2.

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

variable to 1

ip-172-31-4-37:

version 21602

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

variable to 1

ip-172-31-4-37:

version 21602

ip-172-31-4-37:

Pid

Pid

Pid

Pid

9591:9591
9591:9591

(o]
(o]

9591:9591
v5).

9591:9591 [0]
18.5+cudal2.2

(o]

9024
9020:
9020:
9024:
9024
9024:
9024

9062
9063
9063
9062
9062
9062
9062

(6]
[2]
[2]
[6]
(6]
[6]
(6]

9024:9062

(6]

9020:
9020:

9063
9063

[2]
[2]

9020:9063 [2]

9020:9063 [2]

10220 on

10221 on

10222 on

10223 on

ip-172-31-13-179 device

ip-172-31-13-179 device

ip-172-31-13-179 device

ip-172-31-13-179 device

NCCL
NCCL

INFO
INFO

Bootstrap :

NCCL INFO

NCCL INFO cudaDriverVersion 12020

NCCL
NCCL
NCCL
NCCL
NCCL
NCCL
NCCL

INFO
INFO
INFO
INFO
INFO
INFO
INFO

NET/OFI
NET/OFI
NET/OFI
NET/OFI
NET/OFI
NET/OFI
NET/OFI
NCCL INFO NET/OFI
NCCL
NCCL

INFO
INFO

NET/OFI
NET/OFI

NCCL INFO NET/OFI

NCCL INFO NET/OFI

4 [0x90] NVIDIA Al00-

5 [0x90] NVIDIA Al00-

6 [0xa®] NVIDIA Al00-

7 [0xa@] NVIDIA Al00-

Using ens32:172.31.4.37
NET/Plugin: Failed to find ncclCollNetPlugin_v6

Setting provider_filter to efa
Setting FI_EFA_FORK_SAFE environment

Running on p4d.24xlarge platform,

NET/Plugin: Failed to find ncclCollNetPlugin

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

Disabling NVLS support due to NCCL

Setting NCCL_TOPO_FILE environment variable to /opt/aws-ofi-nccl/share/aws-ofi-nccl/
xml/p4d-24x1-topo.xml

#
in-place
# size count
time  algbw  busbw #wrong
# (B) (elements)
(us) (GB/s) (GB/s)
0 0
11.04 0.00 0.00

type redop root time
(us)
float sum -1 11.02

algbw

(GB/s)

0.00

out-of-place

busbw #wrong

(GB/s)

0.00
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0 0 float sum -1 11.01 0.00 0.00 0

11.00 0.00 0.00
0 0 float sum -1 11.02 0.00 0.00 0

11.02 0.00 0.00
0 0 float sum -1 11.01 0.00 0.00 0

11.00 0.00 0.00
0 0 float sum -1 11.02 0.00 0.00 0

11.02 0.00 0.00
256 4 float sum -1 632.7 0.00 0.00 0

628.2 0.00 0.00
512 8 float sum -1 627 .4 0.00 0.00 0

629.6 0.00 0.00
1024 16 float sum -1 632.2 0.00 0.00 0

631.7 0.00 0.00
2048 32 float sum -1 631.0 0.00 0.00 0

634.2 0.00 0.00
4096 64 float sum -1 623.3 0.01 0.01 0

633.6 0.01 0.01
8192 128 float sum -1 635.1 0.01 0.01 0

633.5 0.01 0.01
16384 256 float sum -1 634.8 0.03 0.02 0

637.0 0.03 0.02
32768 512 float sum -1 647.9 0.05 0.05 0

636.8 0.05 0.05
65536 1024 float sum -1 658.9 0.10 0.09 0

667.0 0.10 0.09
131072 2048 float sum -1 671.9 0.20 0.18 0

662.9 0.20 0.19
262144 4096 float sum -1 692.1 0.38 0.36 0

685.1 0.38 0.36
524288 8192 float sum -1 715.3 0.73 0.69 0

696.6 0.75 0.71
1048576 16384 float sum -1 734.6 1.43 1.34 0

729.2 1.44 1.35
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 0
33554432 524288 float sum -1 2110.2 15.90 14.91 0
2116.1 15.86 14.87 0
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67108864 1048576 float sum -1 2650.9 25.32 23.73 0
2658.1 25.25 23.67 0
134217728 2097152 float sum -1 3943.1 34.04 31.91 (1}
3945.9 34.01 31.89 0
268435456 4194304 float sum -1 7216.5 37.20 34.87 (1}
7178.6 37.39 35.06 0
536870912 8388608 float sum -1 13680 39.24 36.79 0
13676 39.26 36.80 0
[ 1073741824 16777216 float sum -1 25645 41.87 39.25 (1}
25497 42.11 39.48 ® ] <- Used For Benchmark
# Out of bounds values : @ 0K
# Avg bus bandwidth 1 7.46044
B A
EERTE EFAAABEEERNER , FEATIAGERER !
- A EC2#TEBPEERISHTERER
TOKEN=$(curl -X PUT "http://169.254.169.254/1latest/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)

« BT AR

- RETISH

CUDA_VERSION
CUDA_RUNTIME_VERSION
NCCL_VERSION

- BEER , WTAR:

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

# Information on how the version come from logs

#

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

# NCCL version 2.16.2+cudall.8

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

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

11060

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

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

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

# Validation of logs
grep "NET/OFI Using CUDA runtime version ${CUDA_RUNTIME_VERSION}" ${TRAINING_LOG}
|| { echo "Runtime cuda text not found"; exit 1; }
grep "NET/OFI Initializing aws-ofi-nccl" ${TRAINING_LOG} || { echo "aws-ofi-nccl
is not working, please check if it is installed correctly"; exit 1; }
grep "NET/OFI Configuring AWS-specific options" ${TRAINING_LOG} || { echo "AWS-
specific options text not found"; exit 1; }
grep "Using network AWS Libfabric" ${TRAINING_LOG} || { echo "AWS Libfabric text
not found"; exit 1; }
grep "busbw" ${TRAINING_LOG} || { echo "busbw text not found"; exit 1; }
grep "Avg bus bandwidth " ${TRAINING_LOG} || { echo "Avg bus bandwidth text not
found"; exit 1; }
grep "NCCL version $NCCL_VERSION" ${TRAINING_LOG} || { echo "Text not found: NCCL
version $NCCL_VERSION"; exit 1; }

if [[ ${INSTANCE_TYPE} == "p4d.24xlarge" ]]; then
grep "NET/AWS Libfabric/@/GDRDMA" ${TRAINING_LOG} || { echo "Text not found:
NET/AWS Libfabric/0/GDRDMA"; exit 1; }
grep "NET/OFI Selected Provider is efa (found 4 nics)" ${TRAINING_LOG} ||
{ echo "Selected Provider is efa text not found"; exit 1; }
grep "aws-ofi-nccl/xml/p4d-24x1-topo.xml" ${TRAINING_LOG} || { echo "Topology
file not found"; exit 1; }
elif [[ ${INSTANCE_TYPE} == "p4de.24xlarge" ]]; then
grep "NET/AWS Libfabric/@/GDRDMA" ${TRAINING_LOG} || { echo "Avg bus
bandwidth text not found"; exit 1; }
grep "NET/OFI Selected Provider is efa (found 4 nics)" ${TRAINING_LOG} ||
{ echo "Avg bus bandwidth text not found"; exit 1; }
grep "aws-ofi-nccl/xml/p4de-24x1-topo.xml" ${TRAINING_LOG} || { echo
"Topology file not found"; exit 1; }
elif [[ ${INSTANCE_TYPE} == "p5.48xlarge" ]]; then
grep "NET/AWS Libfabric/@/GDRDMA" ${TRAINING_LOG} || { echo "Avg bus
bandwidth text not found"; exit 1; }
grep "NET/OFI Selected Provider is efa (found 32 nics)" ${TRAINING_LOG} ||
{ echo "Avg bus bandwidth text not found"; exit 1; }
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grep "aws-ofi-nccl/xml/p5.48x1-topo.xml" ${TRAINING_LOG} || { echo "Topology
file not found"; exit 1; }

elif [[ ${INSTANCE_TYPE} == "p3dn.24xlarge" ]]; then

grep "NET/OFI Selected Provider is efa (found 4 nics)" ${TRAINING_LOG} ||
{ echo "Selected Provider is efa text not found"; exit 1; }
fi
echo "****xkkkkkkkkkkkkkkkxkkkxkixx check_efa_nccl_all_reduce passed for cuda
VGISlOI’] ${CUDA_VERSION} EE R R R S R S O
else
echo "***x*xxkkxxkkxxkkxxkkxxkrxxi*x check_efa_nccl_all_reduce failed for cuda

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

- EFEEEHE , RM BN ZEHE all_reduce AlEFPRBHNERER—17 :

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 EEEZM&E1L

T—E§ 5188 5ER GPU RN MERRIE, AHNGEG—RNITERE I BER. BB, B
BB,
- B
- EAUTHRER GPU CloudWatch
- Rl
- BRE

- 3EF

i

oo

I&HY DLAMI AR E T #ME GPU BER TR, A EMERRAHRTHENLZENTE,
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« AT A HEFE GPU CloudWatch-FA R &M ARERN , Al[@ Amazon CloudWatch #i& GPU
ERAERTER.

« nvidia-smi CLI - ARESE R GPU EENZREBEARN L AER. ECHLRERELEN AWS
Deep Learning AMI ( DLAMI ) L,

« NVML C E2E - 5L C AERM APl , AT EZEFE GPU ERMEENEE, 1ERMH nvidia-smi CLI 7

B&M#H  XELELZEE DLAMI £, TIiEH Python # Perl 84 | GBALLELES KRB, FEX
L% 1E DLAMI B gpumon.py 2 A A nvidia-ml-py F# pynvml E4

« NVIDIADCGM - REEETE, EHHBASER , THRNALENREEEILE,

® Tip
E%& NVIDIA BB A B0 , BRI EAZE DLAMI B CUDA TEMHEHENR :

+ {f TensorCore A Nsight IDE & Nvprof Esf2{F £,

FRUT AR EHE GPU CloudWatch

E&ER DLAMI #£E GPU |, SRt 2 R REEHI N ERBERLERAEERRRL. EEREL
EREENARREZERRETRERA,

FRE GPU 8 M 5N EME CloudWatch :

« {£/H AWS CloudWatch RIBRERNFREEE (BFRIEE)
- FRAELLZEgpumon. pyNIESBREESR

fFH AWS CloudWatch R BREX R EEE (BH1EHE)

# DLAMI E&8# — CloudWatch RERRNEES , LIERE GPU 512 , W E#E Amazon EC2 tE#1TEE
F GPU EIREEFNFERE,

£/ DLAMI %€ GPU 8 M KN ENE :

- RE&E GPU EEF
- RE#D GPU EE
- REFBEATAHN GPU 5
« REHF] GPU &
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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/
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
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WFEEHMNLZLHBHEXNEF , 528 AWS CloudWatch RIEEXN L £ HEH

DEARMF

EERBER , BXEREALTFHITERHIXIEEN Amazon EC2 #1T{EEE IAM 557 CloudWatch,
MEFMESR  B2EEL IAM A HELFER CloudWatch RERERXFEH,

RERIK GPU &

A dlami-cloudwatch-agent@minimalsystemd R E KK GPU 518, LRI EERET HIH
EER

« utilization_gpu

« utilization_memory

ERBET I ER B HKETELRE GPU EEMsystemd kT :

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

FEALTHSRBALE systemd R :

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

HREIS GPU EE
fFAdlami-cloudwatch-agent@partialsystemd RIEREZ 5 GPU 548, LLREEERET 5
BRER

« utilization_gpu
 utilization_memory
* memory_total

* memory_used

« memory_free

BURETIHINEKRIT T ALERE GPU iEEMNsystemd iR#E

/opt/aws/amazon-cloudwatch-agent/etc/dlami-amazon-cloudwatch-agent-partial. json
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/create-iam-roles-for-cloudwatch-agent.html
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FERAUTHSBALKE systemd kTS :

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

REMBAAN GPU EE

f£Adlami-cloudwatch-agenteallsystemdfRIEEXEFTE AT AK GPU 151E. LRBEERETSI
BIERER

« utilization_gpu

« utilization_memory

* memory_total

* memory_used

« memory_free

* temperature_gpu

* power_draw

« fan_speed

* pcie_link_gen_current

* pcie_link_width_current

* encoder_stats_session_count
* encoder_stats_average_fps

» encoder_stats_average_latency
* clocks_current_graphics

* clocks_current_sm

* clocks_current_memory

* clocks_current_video

LA ET I BRI AT AR LRE GPU EFEN systemd lR%

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

FEALTHSRBALRE systemd RS :

sudo systemctl enable dlami-cloudwatch-agent@all
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sudo systemctl start dlami-cloudwatch-agenteall

—n.-'- ﬁ nT GPU j:Elﬁ
MRAERENAEFRTHESENER , BILLEY BT CloudWatch RIBREXHERERE,
BYRATHREIRE

FEEVAERE  F2REFHEVIEE CloudWatch {CEENERE FHFED R,

:lJI

EHESS | BREREBERMNN/opt/aws/amazon-cloudwatch-agent/etc/amazon-
cloudwatch-agent. json,.

R BT ERRERER
HITTHGT , REBENEFTERRE CloudWatch REE :

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

AWS CloudWatch R BN Z 2 H1&HE

#TE1TH DLAMI ERRE RS A A # AWS CloudWatch RERXZ LM EHER. §
B, RIBERBENERRR , CAKFHNREHEHEXRERNEE 7K DLAMI,

it
N

ZRUT&

Amazon Linux 2

BARAEyumiSiE A M Amazon Linux 2 DLAMI B9 & %1 AWS CloudWatch REBREXZ & EHER.

sudo yum update

Ubuntu

£E%1B Ubuntu X8 DLAMI B &% AWS CloudWatch £ MEHRER , BHXEFEH Amazon S3 T
HEEE L8 AWS CloudWatch KERZ R,

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

WEMEH Amazon S3 THEERE R % AWS CloudWatch KEBRERXNVFMET , 2R ERAMKRSELLE
F# 1T CloudWatch REFEZ .
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/CloudWatch-Agent-Configuration-File-Details.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/install-CloudWatch-Agent-commandline-fleet.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/install-CloudWatch-Agent-commandline-fleet.html
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F AL HEgpumon. pyHIESIEREEE

#A gpumon.py WL AR EFEEZEE DLAMI £, ©E4 CloudWatch ¥ X EES RS E GPU K fiE
FER : GPU fiZiE#8. GPU BRERMN GPU EiR. ETHREEHHZERNEREEZE CloudWatch,
A L& CloudWatch BEEIESHEIHN —LRERBEEEEAENERNERER. B2 , EREES
B2 al , BWEELRE CloudWatch F g2 IIEE,

a5 & FE T GPU E£#2 CloudWatch

1. BM IAMERE , SMERBERNERE  LEGRKERRMEMEEK CloudWatch, MREE
MOERE BT TEAER , RALET—SRFFEAR.

EEEN IAMBXA "EEE  PutMetricER, . FENBERO TR

{
"Version": "2012-10-17",
"Statement": [
{
"Action": [
"cloudwatch:PutMetricData"
1,
"Effect": "Allow",
"Resource": "*"
}
]
}
® Tip
MFERFE IAM £ & M8 BERAEFHMER CloudWatch , 5528 CloudWatch 3C
%,

2. £ DLAMI L |, $11TAWS SR EXHE IAM FHEEAER,

$ aws configure

3. #1T gpumon NARKXZH , BUREEHTCHET—EEHR, BUUETIEXBERFERN
B #HZE gpumon AN F README, #1&Egpumon.pyiESIEWFEMER , F2EESHN
Amazon S3 ¥ &,

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

REZE AMI FMBABER

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

=R
- MREHHITER "F1E, us-east-1 1, F57E gpumon.py FEEEF,

- FRASEHMSBE | HI CloudWatchnamespaceHHEERHEstore_resos

4. WETIHEEEXE Python 3, BUEEREZEEZRMN Python 3 IRFEEE DLAMI B A Python 3 IR
.

$ source activate python3
5. TEEE#H1T gpumon 2ARE,
(python3)$ python gpumon.py &

6. FTBIBIEES R https://console.aws.amazon.com/cloudwatch/ , REIBIBIEE, SEE—BAGHRZE
B DeeplLearningXE  ,

® Tip
B LME R gpumon.py REF B ZEE, B LT store_reso RIEHIHE AR,

AT 2 & ¥#14T gpumon.py B51R p2.8xlarge #1T{EE LI TER FHREE B CloudWatch B,
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GPU usage, Memory usage ih 3h 12h 1d 3d 1w custom

Various units

a0.0
80.0
70,0
60.0
50,0
40.0
30.0
20,0
10,0

0
22:25 22:30 22:35 22:40 22:45 22:50 22:58 23:00 23:05 23:10

R GPU EEEMBE(L , Bt EBEHMELTHE !

- B

- FEANUTAXER GPU CloudWatch
- RfEfL

- BRE

- 3

R1EL

AT RDFAEH GPU , LA USEICENEERARREZER/E, MTEME , HIERKRANEM
FEXEHFEER GPUNARTRT -, MATLREHER. ECKRELENINEENEHEA

B, AT LARR{RHE CPU B GPU MRS, B AEAME (EREXER), #ABHXKPME S
W, URBRGERRAS ., BERSEEBPHALERSEEE (foat16 T int8) #HHl , BT LA KIE

TERSHEE,

TIEREIEATANRECERBNRERA, EHNERSERNEEENERNNERELNE
o
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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

P GPU MeEHE(L. BIRNIR : £/ MXNet Gluon HYZEEFRTH

LUTHERT#E 7 W EE DLAMI BL S EEARYETER |, W EBIEIRS GPU e
ES |
- BRE

- 13

FRE

FERERGEENENELEEBER CPUZEKEER , EVRERABREEETHNIRE. ZBEAR
EBIEENANEEE T , {8 DALl (Data Augmentation Library) 35 Lb R #E 89 1R 2212 18 B8 1 Y 3R AL

+ NVIDIA Data Augmentation Library (DALI) : DALI #$ & RHEE HEHEF GPU, DLAMI M RFEKXLE ,
BEALUEIBRTE DLAMI REM Amazon BHEHERHTERB LREIBAZTIENERBBRRT
WE. MEFMHES , FSE NVIDIA Bt LR DALl EXEH, NEEHFHFERARAMNTREXGE
5| , 5528 SageMaker AR EFIHKBEE B,

» nvJPEG : BARM C BRERFTAEMN GPU X JPEG EiESEE, X EMRBE —WRERHX
DRREZBEDERNEBEEIRE, nvJPEG RER DALl , ¥ , B LAS A% NVIDIA #15H
nvipeg EE FEHREM,

Wi GPU BB , AR REBE LS LT -
. B

o FHAUTHXEIE GPU CloudWatch
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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

RESE AMI BB A B
- REL
- BRE

« 3

3

BRESBESEI , UL EAEERNCREBBERTEEANER , EBRNE —HEBERERM
S BRECREBEAR  SKSRINEENERS, SETEARIMNERENENNTE  ER-RZH
HOoBNIBZINEZERR, BEFAREGBER  LEEREERNERNBEREN. UATEERHBW
X EESBERNRBERM.

* NVIDIA REZEFRZEEMF-NVIDIA B3t LRI |, SRAEAR MXNet HBEREERE
PyTorchEA X% . TensorFlow

® Tip
EELTE FEESRENEE  WES NEESRE.) = "p16" LEBHRFHNRELEMN,
UTRETREBSREAN—LESEERR :
- Bd TensorFlow (1748 ) BEBEEI-7E NVIDIA BEHELL,
« {FH float16 ¥ H MXNet #1TESRBEREI - MXNet B3 L E BEEENE,
« NVIDIAWWTES : BEEARBERIIN T E PyTorch-NVIDIA 8% LWEEXE,

R GPU ERMEEL , B EBEHMELETME !

. B

- FERAUTHREE GPU CloudWatch
- BREfL

- BRE

]
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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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BH DL AWS AMI B9 #ESRS A

AWS Inferentia 2 —BEFINMBBE SR , HERFT AWS TR SHeEHRTAR., FECEARXS
F, SR E Amazon SEHEE EiRH T , LFEHA AWS Neuron BB R EM (SDK) ML R &
Fo ATHAEZEFRMHSENKRER , @& TE2AER AWS Deep Learning AMI ( DLAMI ) H,

THEERBP MBS DLAMI BV HEER,

B &
- BEEHEHEITH DLAMI #1T{EE AWS
« {5/ DLAMI E2#4&E 5Tt AWS

BEEEHETH DLAMI #1T{HEE AWS

R H DLAMI EXE{R1FEE AWS #wm— 2 ER , W HHET APl 2. AWS BEERE DLAMI #1T
B8 , F2EABVEHE DLAMI, UG DLAMI 2 #& , A LR R 5 BRRFER N AWS HiR S~ A
AWS #&E T EIRERER PiRE,

B $&

- BEENHITEE

o WAl AWS HREE

- BRERERAE

- EABETERR (HETEERRR)
.« iR ETE A

BRFE AR HITER

EERGHHITER R , FRERIHNTEERSC ERRELERE Neuron,
Al AWS H#mEE

BEARDHITER LD Inferentia REHE , FEATIIES

neuron-1s

R R T E B 2 Inferentia KB , ENHEHEELUTIAR
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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 +

REN@HEES Inf1.6xLarge FITER , XTETHERRE :

B TEE : $8II#4E. NeuronDevice BB ZEE/TREALL ID LA TE NeuronDevicesHyiE1T
¥

&% B NeuronCores HI#E NeuronDevice.

UL E R :DRAM R M NeuronDeviceE.

EiE A ERE : Eftt NeuronDevices B2i&1% %] NeuronDevice.

PCI BDF : . ¥y PCI EEBEZ E T6E (BDF) #5I#5. NeuronDevice

BREREAE

FR{Eneuron-top TR vCPU X, CEBMEAE, SANERM Neuron EAEXNE
A¥. NeuronCore Fneuron-top®H 5| BB B R EFERANMSEET EARFNEIR

NeuronCores,

neuron-top

EEARIXFEA 4 B NeuronCores , B HEBELI T3
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NEERENSECHELHREAEANERNFHAEN  F2EEETTE,

e S T B AR 2R (IS T EERER)

HRUERBRRRLETHRRTETRINEER , L JSON B SRENBBRRNEE D
stdout, ELBEXERSEBHLEBRUEEERJ[ENAELRTE. FEGRIERBNESZE
,%\ , nﬁ/ﬁ#%‘gﬁ *ﬁ%ﬁﬁﬁﬁ*grﬁo

F k& T E A

BEEWMAHE DLAMI R E#HHE T SDK BENES |, /52 H (AWS #HIETREERM) o

BESR

£ DLAMI B2 & 5T 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 E238 & 5t AWS

AWS Neuron SDK FWE B TEREREREZARSF LFZLNIRBMMBBEER, 2%, 8
RBDEER Inf1 BITEEUEHIT. AWS Deep Learning AMI (DLAMI) BEFE £ L EE M Inferentia
B InF1 BTEBHFEENBITHRITEN —1,

LA B EERBA an{a] 55 A DLAMI B2 #EFR

B &%

« A TensorFlow-1##& T M4 & Tim=eg AWS
- A AWS B#&TIR# TensorFlow

« fEA MXNET #& T M#ETimEss AWS

- f# 8 MXNet-Neuron & & fR#§

« M PyTorch-# & T M & Thimizas AWS

5 TensorFlow-###& T M@ & TimEST AWS

R BRERPMMER AWS 188 TimZE2 K imZE Keras ResNet -50 ! | WUKRKEHACRET
HER, SavedModel & 2 EE TensorFlow B ER A Bi& R, Bt 23 a0l { F & 5lEm A 1E
Inf1 BITIERE L SITHESR

EREEH&IT SDKWEZER | BZ2BRAWS #& T SDK X1E,

B &

- BEHKH

- Bi& Conda IR#E
+ Resnet50 #R=E

« ResNet® +#im

DEARMF

EEAFTHERREZN  LEXETH BB EHETH DLAMI #TEE AWS FHRELS R, K8
FERAEREZE M DLAMI B9 fEM

B Eh Conda IRIE

A THESEE TensorFlow-18 & TR &R 1S
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source activate aws_neuron_tensorflow_p36

EELEKRBBM condaIRE |, THIT TGS

source deactivate

Resnet50 #m:Z

B3 —{EM tensoxrflow_compile_resnet50.py B Python #8516 , EEUTRASR,. iER
Python BIZA#RZ S\ HIHT ResNet 50 HH | WHHEHARTFHER,

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')

EATH R TREEE

python tensorflow_compile_resnet50.py

MR RS0 ENRE, TRE SRR BN TR

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

imEc’k  BENERSE ws_resnet50/resnet50_neuron.zip BB, FA TGS ER
BB W T EHEREHIE

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

ResNetH +#5H

B3 —{EM tensoxrflow_infer_resnet50.py # Python 5515 , EEUTRS, LiIESHEME
AETRENHAER | SETHNERITHR,

import os

AWS H#EER 65



REZE AMI FMBABER

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])

FEATH R SEER ESITHR

python tensorflow_infer_resnet50.py

SRy BRI T AR

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

BRESR

£ AWS ##& T R#E TensorFlow

A AWS ##& TR TensorFlow

AR B RTEIREA M 1E B R RV AE B LLER Service ¥ TensorFlow A28 , BEBE L
1 AWS Neuron fRZEL B, TensorFlow R R —BRERK , TELERRIEREER, #&T
TensorFlow FRFEfEF EEIE & R TensorFlow ##HEI/MY API, ME—MERIRZ , HAsH¥ AWS Inferentia
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MECRENEE MAODHERZEANTRE-EMNER, tensorflow_model_server_neuron—i
{IRE T 1E DLAMI F#El|/usr/local/bin/tensorflow_model_server_neuronY B L L,

EHET SDKNEZEL |, BFZ2BAWS #& T SDK XHE,

B &%

- DERHE

« B Conda ;RE

- fREAENRFAER

- ARENERREHRE

- MEE A IRERE £ A K

DEARMF

EEALHERECH , FEZETR BEBSE®ETH DLAMI HTERE AWS FNRESE, B8
EZBBREZE M DLAMI A,

X&) Conda JR3%

FERATHIESREE TensorFlow-184& IR 4IIRIE -

source activate aws_neuron_tensorflow_p36

MREEERHHAH conda IRIE |, FHIT :

source deactivate

mENELRFNER

AlE—REERALTABTtensorflow-model-server-compile. py A# Python BIZ&, EEMA
BE—EEK K UEARRIHREE. AEREERSIENELELARFHEL,

import tensorflow as tf
import tensorflow.neuron
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import os

tf.keras.backend.set_learning_phase(0)

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

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

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

# save the model using tf.saved_model.simple_save

modeldir = "./resnet50/1"

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

neuron_modeldir = os.path.join(os.path.expanduser('~"'), 'resnet50_infl', '1')
tf.neuron.saved_model.compile(modeldir, neuron_modeldir, batch_size=1)

AT R TREEE

python tensorflow-model-server-compile.py

ISR B R RN TR

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

AFRTEHEIR SR
—BRERABEIHFEER , BAUERAUTHS , XU tensorflow_model_server_neuron =V IERABFEN
AR MRS

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

EHW LR RSN TR, ARSESEHBEEN DRAM hEFABOME | LIEHE TR,
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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 ...

() 4% 2 {a] BlR 25 2 £ HERR F5 S

B3 —EM tensorflow-model-server-infer.py # Python 5T , EELUTRE, S
I5iEB gRPC (B —RIEHELR) SHITHEER,

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))

£/ gRPC , AT A as SR S THR

python tensorflow-model-server-infer.py

EEHBERREBUNLTAR

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

A MXNET #& @8 TtimZss AWS
MXNET & timeE API IR T —EAZERIEZETUEHREE LHTWEREBER, AWS
EHEHIR | LA LUEA AP {732 ResNet -50 188 | W {FEHTRPITHR.

EHET SDKNEZEL |, FZ2BAWS #&T SDK XHE,

B &

- BEHRH

- BXE Conda R3E
* Resnet50 #f&

« ResNetH t+#h

DEARMF

EEATHERRE N  LEXCTH BB EHETH DLAMI #TEE AWS FHRELS R, K8
EZAEREZEN DLAMI WEM.

EXE) Conda FRiE

AU T iS5 E MXNet-Neuron conda 3R1E :
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source activate aws_neuron_mxnet_p36

ZEEHBHIM conda IRIK |, FHIT :

source deactivate

Resnet50 #7 2

By — @4 mxnet_compile_resnet50.py B Python EETHE , EEUTRE., LESEFER
MXNET ##& stimsZ Python AP| X#w:=E -50 &£, ResNet

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)

EATH B TREER

python mxnet_compile_resnet5@.py

mESTEEE ENKRE. WETKE , THERSUREE BB &H
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resnet-50-0000.params
resnet-50-symbol.json
compiled_resnet50-0000.params
compiled_resnet50-symbol.json

ResNetH +#5/

B3 — A mxnet_infer_resnet50.py B Python IS , EELUTAR, LiIESHBEETHE
BlEG  UEACRHTEECREELNHR,

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_req='null')
with open('synset.txt', 'r') as f:
labels = [l.rstrip() for 1 in f]

exe.forward(data=img)
prob = exe.outputs[0].asnumpy()
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# print the top-5
prob = np.squeeze(prob)
a = np.argsort(prob)[::-1]
for i in a[@:5]:
print('probability=%f, class=%s' %(prob[i], labels[i]))

ERANTSRS , UiREEEITHE

python mxnet_infer_resnet50.py

SR B B R RN T AT R

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

rRESR

£ /8 MXNet-Neuron 18 5! R 7%

85 /8 MXNet-Neuron 1& 5 fR 7%

EAHEBRED | SEEFNMAEATELEEIN MXNet R R TZERFMRES (MMS) B EDEFSS
P8, MMS 2 —TEEEM easy-to-use TE , RMHEATMMBET R REEELBIIFRNRESR
BEE, AYBRETSMHEH AWS BRTHFEZELE , SURER MXNet BEH MMS,

BT SDKNESZEL |, FZ2BAWS #&T SDK XHE,

B &%

- BREFH

- & Conda IRE
TREHIEXES
- mEEE

- BITHRR
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DEARMF

HEAXRHBERREZHN , BEKCETH BB ESEHETH DLAMI #TEEE AWS HHERE SR,

FERAEREZE M DLAMI By fEM
X&) Conda ;RK

£ LA T @55 B 8 MXNet-Neuron conda }R1E :
source activate aws_neuron_mxnet_p36
EZRE B HM conda TRIE , BT :
source deactivate

THEHIEXE
HEHTIHES , BERA TGS TREFZEX

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

R R

B —EMM multi-model-server-compile.py B Python I+ , EELUTRE., ZMAHE

ResNet 50 8 B iRZE A #maklE B &,

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

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

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

EERERE  BFEATIGS :
python multi-model-server-compile.py

EEEBERREBUNATAR

[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!

By — Al signature.json WER , EEUTRE , UREBABZBREAR !

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

B ERA TS SRTE synset. txt BR, LERE ImageNet BRI EBNERBEE,
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curl -0 https://s3.amazonaws.com/model-server/model_archive_1.0/examples/
squeezenet_vl.1/synset.txt

%8 model_server_template BRI KRAMWEARE N BFTREER . FA TG SERERTB
BIEY THERB 8% -

cp -r ../model_service_template/* .

fmE mxnet_model_service.py #&# , #& mx.cpu() RBEMR A mx.neuron() AR , WMTFFr
To BWEFEM model_input FIEA. THL4ENEREIRZTERRE , B8 MXNet-Neuron T2 #
NDArray #1 Gluon API,

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

#model_input = [item.as_in_context(self.mxnet_ctx) for item in model_input]
FRTYES , UEHEEEXHEER .

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

PATHE R

BB ZERAFRES , XEATIHHSRASEH RESTul APl BER!,, 5575 neuron-rtd 2UATEERERE
1T

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

AT Bl en & R S P B T HERR -

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

EEEBERREBUNTAR

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

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

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

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

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

EEFARCRETEE , 3 FIB RESTful APl #H delete i , YEAU T SELLER [RARES :

curl -X DELETE http://127.0.0.1:8081/models/resnet-50_compiled

multi-model-server --stop

ECEZERETI@EE

"status": "Model \"resnet-50_compiled\" unregistered"
}
Model server stopped.
Found 1 models and 1 NCGs.
Unloading 10001 (MODEL_STATUS_STARTED) :: success
Destroying NCG 1 :: success
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£ PyTorch-1#& T M@ & imsZss AWS

PyTorch-Neuron #m# API 2t 7 — B 5 A RImZE A LUIE AWS H#mEkls LETHERE,

BBINFROERNBREZS Inferentia BIE , FTREZEE Inf1 HTER L, UTH2BRERET
Torchvision ResNet 50 {88 | WA HE L AFREFNEHE. TorchScript #£Z& |, Bl F A LS R E1TH

ZA
Af o

ABTHERR , AHEBREMEA Inf1 BTEEBETHEMNHR, BRL , BOLUEER 5 HITEEXRD
SHMHTEBENRGFEEEDR, 2 6 ZXABCHEENVEEIBE Inf1 HinARS. NEFHE
A, FSBAWS T PyTorch SDK X4,

B &

- BEFRML

- B{& Conda IRE
* Resnet50 #f:=

« ResNeth t+H##

DB R

EEATHERRECHN  LEXETH BB EHETH DLAMI #TEE AWS FHRES R, K8
ERFEREZE N DLAMI £

B Eh Conda IRE

FHTHESREE PyTorch- & TR FIIRE -

source activate aws_neuron_pytorch_p36

ZEEH B BIM conda IRIE |, FHIT :

source deactivate

Resnet50 #m 2

3 —{En pytorch_trace_resnet50.py i Python 55 , EELUTRAR, EEMAER
PyTorch-1##& st #m &2 Python AP| R #m:E — {8 ResNet -50 & #,
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® Note

EmFAERBELE  SRZOIEEERAMNERMG T BIFERERR, ELKERA
A BAEIB pip ETEE., KEREF ==0.6.1 BAIE ==1.5.1 JRAFER , MAIERE ==0.8.2 &2
R ==1.7.1 IRZEMEFF,

import torch

import numpy as np

import os

import torch_neuron

from torchvision import models

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

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

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

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

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

YITHRZRE TR,

python pytorch_trace_resnet50.py

WESEELIENRRE, RETHR  REEANERE ST Aresnet50_neuron. ptAit B &
H,

ResNet® + 5/

B3 —{E pytoxch_infer_resnet50.py Y Python 5T , EELUTRE, IESHBETH
HHEG , XAFEAECRITEECHREERNHER,

import os
import time
import torch
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import torch_neuron
import json
import numpy as np

from urllib import request
from torchvision import models, transforms, datasets

## Create an image directory containing a small kitten
os.makedirs("./torch_neuron_test/images", exist_ok=True)
request.urlretrieve("https://raw.githubusercontent.com/awslabs/mxnet-model-server/
master/docs/images/kitten_small.jpg",
"./torch_neuron_test/images/kitten_small.jpg")

## Fetch labels to output the top classifications
request.urlretrieve("https://s3.amazonaws.com/deep-learning-models/image-models/
imagenet_class_index.json","imagenet_class_index.json")

idx2label = []

with open("imagenet_class_index.json", "r") as read_file:
class_idx = json.load(read_file)
idx2label = [class_idx[str(k)]J[1] for k in range(len(class_idx))]

## Import a sample image and normalize it into a tensor
normalize = transforms.Normalize(

mean=[0.485, ©0.456, 0.406],

std=[0.229, 0.224, 0.225])

eval_dataset = datasets.ImageFoldex(
os.path.dirname("./torch_neuron_test/"),
transforms.Compose([
transforms.Resize([224, 224]),
transforms.ToTensor(),

normalize,
D
)
image, _ = eval_dataset[0]
image = torch.tensor(image.numpy()[np.newaxis, ...])

## Load model
model_neuron = torch.jit.load( 'resnet5@_neuron.pt' )
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## Predict
results = model_neuron( image )

# Get the top 5 results
top5_idx = results[@].sort()[1][-5:]

# Lookup and print the top 5 labels
top5_labels = [idx2label[idx] for idx in top5_idx]

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

ERANUTEHT , UiRFEENITHE

python pytorch_infer_resnet50.py

ISR B R R TR

Top 5 labels:
['tiger', 'lynx', 'tiger_cat', 'Egyptian_cat',6 'tabby']

{ARM64 DLAMI»

AWS ARM64 GPU DLAMI IR FTEEAREEE TEEHIEHS MM A NS, EBME , G5G
HITERERNRERAEN ARM64 B AWS Graviton2 EIEES |, ZEIEEEHERET AWS jtfrii%ﬁ

EERPHTIEESEN AR ETREL. AWS ARM64 GPU Dlam| BB E THEE I A , NVIDIA
HESE , NVIDIA BREpFE/F , CUDA , CuDNN , JE CCL , AR RITHHEE 2 HHESR WM, TensorFlow

PyTorch

£/ G5G #ITEREE , EHEH GPU MNERY x86 EHTERMAL |
MAEEBIREE GPU EREBEFRE |, RAKIFERFEK,

1232 —{E ARM64 DLAMI
{5 Fl 45581219 ARM64 DLAMI BRE) G5G #/T (B,

WMFERE DLAMI B step-by-step 157R , FFZ B EE M E DLAMI,

WMERFH ARM64 DLAMI W55 EE | 552 B DLAMI NE1THRA,

Al AR A Graviton2 BB

DLAMI
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REEE AMI HEASER
Bk A
THEBEEERETNABEBER ARM64 DLAMI,

B #%
- £ ARM64 Bl&EE 2 PyTorch DLAMI

£/ ARM64 B EIE S8 PyTorch DLAMI

AWS Deep Learning AMI E2{51FEELL Am64 [RIERAERH GPU #BEEA , X &%, PyTorch
ARM64 GPU PyTorch DLAMI ‘@& — @& &5k EPyTorch, TorchVisionSAR A TorchServe A/ REZH
RN AR E AR BIRY Python IRIT,

B #%

« BR3& PyTorch Python &
- BT3Bl PyTorch
- HITHEFRE B PyTorch

E& %% PyTorch Python &

Connect B8 G5G Bfl , WHEAUTHTBIERZ Conda IR :
source activate base

ENESRIFLEIEL A EREER Conda IREFR I , HPEE PyTorch TorchVision, FH 2
XE,

(base) $
ER ¥ PyTorch IRIEMVTEER J] 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))

DLAMI 82


https://aws.amazon.com/pytorch
https://pytorch.org/vision/stable/index.html
https://pytorch.org/serve/

REZE AMI

FMBABER

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

E1TAI#RR B PyTorch
1T MNIST A& T/ELEHI -

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

SEBY B EE BUA F AES :

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%)

YATHERREEHI PyTorch

FRATHIESRTEHE LI densenet161 BHE | WEHTH|HFXNBITHSES : 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
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# Start the model server
torchserve --start --no-config-snapshots \
--model-store model_store \
--models densenetl6l=densenetl6l.mar &> torchserve.log

# Wait for the model server to start
sleep 30

# Run a prediction request

curl http://127.0.0.1:8080/predictions/densenetl6l -T examples/image_classifier/
kitten.jpg

BH B HEZBELUUTAR

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

FRA T 5SS BUEEM densenet161 R I (= 1F RIPRES

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

SR R DU T A

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

}

TorchServe has stopped.

Inference
AREFIR AL ANMATE A DLAMI B8 F T ESITH RN BB RE,
HwRTE

« TensorFlow BRF&
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R AR #5

LT REM Conda HREZEE AMI L 2EWERRELER, H-THP—EZE, THROFAERE,

&
« TensorFlow BR#&

* TorchServe

TensorFlow BR#&

TensorFlow Service R EARER2 T ERNEY, SRERKERRK,

tensorflow-serving-apilERALARE T REEE AMI EHEIE | BALUE ~/examples/
tensorflow-serving/ R EFIEHR. EHMREME MNIST ERERHNEHIETE.

EEHITELEN |, BFLFEA Conda EREZENREEZE AMI , REBEE) TensorFlow FBiE,

$ source activate tensorflow2_p310

BE  #EREEIRBHAMESHERR,

$ cd ~/examples/tensorflow-serving/

RMFA LI Inception EE

LT REAUERURHER Inception 2T EIEEWEF|, EA—MRE , BEE—ETRIEHWETR
MEFIHMNAELTEE DLAMI,

£ H Inception HEZ R AHA KR
1. TEERZ,
$ curl -0 https://s3-us-west-2.amazonaws.com/tf-test-models/INCEPTION.zip

2. Untar &8,

$ unzip INCEPTION.zip

3. TEHRtIIFNEF.

RR R 85


https://www.tensorflow.org/tfx/guide/serving

REZE AMI FMBABER

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

4., BREIFIBRES. F5EE , &5 Amazon Linux , BB AR model_base_path I B &1t /
home/ubuntu % 4 /home/ec2-user,

$ tensorflow_model_server --model_name=INCEPTION --model_base_path=/home/ubuntu/
examples/tensorflow-serving/INCEPTION/INCEPTION --port=9000

5. BEfRSBENSETR  LEEZRHS —BRFEBIERBRTEEE, TH— @3 TensorFlow B
IR B Esource activate tensorflow2_p310, A% , FAGERAN X FiRESRET
BEETHRABHIESE, SHBE B inception_client.py, HIETBEUEGERIEMSE
S8, WRELEIROERRMEENZ R,

from __ future__ import print_function

import grpc
import tensorflow as tf
import argparse

from tensorflow_serving.apis import predict_pb2
from tensorflow_serving.apis import prediction_service_pb2_grpc

parser = argparse.ArgumentParser(
description='TF Serving Test',
formatter_class=argparse.ArgumentDefaultsHelpFormatter
)
parser.add_argument('--server_address', default='localhost:9000',
help='Tenforflow Model Server Address')
parser.add_argument('--image', default='Siberian_Husky_bi-eyed_Flickr.jpg"',
help='Path to the image')
args = parser.parse_args()

def main():
channel = grpc.insecure_channel(args.server_address)
stub = prediction_service_pb2_grpc.PredictionServiceStub(channel)
# Send request
with open(args.image, 'rb') as f:
# See prediction_service.proto for gRPC request/response details.
request = predict_pb2.PredictRequest()
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request.model_spec.name = 'INCEPTION'
request.model_spec.signature_name = 'predict_images'

input_name = 'images'

input_shape = [1]

input_data = f.read()

request.inputs[input_name].CopyFrom(
tf.make_tensor_proto(input_data, shape=input_shape))

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

print("Inception Client Passed")

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

6. REHMTUESE  SARKJUENEZRURREIFIHAFNEREBEUSBEE.

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

ARAMEM MNIST =3

EXRHERERED  RMGELER  MREE tensorflow_model server EARERPIEMEHRE,
B% SO EREMAFRIESEHRAFER RS,

BTESH , WEIRMEL MNIST #2, MAESHHHE 58 , CEERHENRVEHRERAR
REERE, REBRMALUEERE mnist_model #, ETHBEALEIERRK,

$ python mnist_saved_model.py /tmp/mnist_model

AmLES , BAETRIURFE-LCRETEREMAY, ERZXAERSGRELE  SEXEE
FT5EE :

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

T—ELBEHIT tensorflow_model_server MA{EIR#LE HMWER 5 RE.
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$ tensorflow_model_server --port=9000 --model_name=mnist --model_base_path=/tmp/
mnist_model

REAFPIRESHREAFE MRS
FEAE  CEERBMITHNRIRERE.,
$ python mnist_client.py --num_tests=1000 --server=localhost:9000

E ZIhRE &5
MREEEEBT HEEE TensorFlow RN EZELR |, s8E B TensorFlow #k,

&t A LS TensorFlow AR#EEE Amazon Elastic Inference —i2 (M, ZEEH BB FE A Elastic
Inference B2 TensorFlow fRIEHIIEREUEREZE R,

TorchServe

TorchServe 2—EEENWITE , THARRHESRELNREZFERE PyTorch, TorchServe FEREL
Conda FREEZEE AMI —REFA LT E,

MEE A FMET TorchServe , 52 BIE E [R5 LANIS PyTorchX #,

B
REHEG D EER TorchServe

AHERERRIMAMERREE G2 EER TorchServe, ©FEAMH PyTorchi2 £ #9 DenseNet -161 &
B, [ARSIATE, GEEENER, ERLEES® (EEEBERTRIMHENESR ) &, REHFEE
HEBETIEINES G 5 B iR BN TER,

EERHEH G0 EER TorchServe

1. M Conda v34 SEHRAHREZE AMI Connect 25 BB E M EZEEN (Amazon EC2) #1T
e,
2. R Apytorch_p310RiE,

source activate pytorch_p310
3. P& TorchServe FRE , AERAIE—EB HRFRAEHEL,

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

4. FRERBERIEER, extra-filesZBFEHTorchServeBEBHRHXH , HItINGH4E |
EENRE, NEERENREEXNFMEN  F2ENNEEREERER, TorchServe

wget https://download.pytorch.org/models/densenetl61-8d451a50.pth
torch-model-archiver --model-name densenetl6l --version 1.0 --model-file ./
serve/examples/image_classifier/densenet_161/model.py --serialized-file
densenetl161-8d451a50@.pth --export-path model_store --extra-files ./serve/examples/
image_classifier/index_to_name.json --handler image_classifier

5. #1T TorchServe LARKEN i S, AMN> /dev/nullZ i@ BiF#@H,

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

6. TENHEHWEGIASHEIZT TorchServe & RImE -

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

FRURRIRE JSON MFRIBER A TR EATER , HPEBRNVAIEMER 47% , EF TS RNHE
RYAREMER 46% , HIRRZ 46% HIHE , ©B —SRMEH.

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

[a

7. ERAER  FILREESR

torchserve --stop

H ¥

TorchServe B & E R LAE DLAMI Bl LETH R B, ERILATE TorchServe B R #FEE4| B H L
BHef,
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EZER

WMEFE 2 TorchServe X |, BIEWIEE TorchServe E Docker F&# TorchServe ThEE , 2R L
GitHub# TorchServe EREHH,

3
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R IEH DLAMI

EIiER , B KRB BB DLAMI V5 B AR E# DLAMI BHEFRVIR R
ES]

« FHREFHY DLAMI ARA

- BREHHNMR

- BB BRHEMEEA

FikZEFHH DLAMI FRZAR

DLAMI (Y RERBEEHESH , UARRAFHNRESZELBIRAE. CUDA MEMEBEHN , IRMEEH
B, MREELER DLAMI —EREE , YARERRER , IFERBDF VA TEER. SOLEFE
ERTAERE. BERSHMESNER ., ARt , BAILER Amazon EBS REBZWER , i
HHMEIFE DLAMI, FIAEEAR , BANREA R , BREHOERERFTEN -,

(® Note

£ DLAMI 2 EEZM B E) Amazon EBS BiEREE , B4 ARBEMARBN A RS EEHE
DLAMI R HEE .

1. {#M Amazon EC2 £ A I # M Amazon EBS B[R, MEFME R , FSBE L Amazon
EBS Rifk[E,

2. AEFEIE Amazon EBS BiEREEEFIIREH DLAMI, MEFEFHMIETR , HSE MM Amazon
EBS Rifk[E,

BERENER , SINERE, BERMERER,

& — & DLAMI, MFEFHMET , F2H BREFHE DLAMI,

RREH DLAMI 53 B Amazon EBS B, MEFMIET , 2R 2B Amazon EBS iR E,

#% Amazon EBS Wi [EEZEIEHFH DLAMI, KBS ER 2 M5 NEZHRERE.

B DLAMI LN BURTT AR |, FBE LW LB DLAMI, MFEFMNIERRE , F2EER.

s
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-detaching-volume.html
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https://docs.aws.amazon.com/singlesignon/latest/userguide/enable-mfa.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_credentials_mfa.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/root-user-tasks.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_users.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/best-practices.html#rotate-credentials
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_groups.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id.html#id_which-to-choose
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_use.html
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https://docs.aws.amazon.com/singlesignon/latest/userguide/permissionsetsconcept.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies-cross-account-resource-access.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_forward_access_sessions.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_create_for-service.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_use_switch-role-ec2.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id_roles_use_switch-role-ec2.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/id.html#id_which-to-choose_role
https://docs.aws.amazon.com/IAM/latest/UserGuide/id.html#id_which-to-choose_role
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https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_create.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_managed-vs-inline.html#choosing-managed-or-inline
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_managed-vs-inline.html#choosing-managed-or-inline
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_elements_principal.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_boundaries.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies_boundaries.html
https://docs.aws.amazon.com/organizations/latest/userguide/orgs_manage_policies_about-scps.html
https://docs.aws.amazon.com/IAM/latest/UserGuide/access_policies.html#policies_session
https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_evaluation-logic.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-plan-access-iam.html
https://docs.aws.amazon.com/emr/latest/ManagementGuide/emr-plan-access-iam.html
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/monitoring_ec2.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/Using_Tags.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/Using_Tags.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/compliance-validation.html
https://aws.amazon.com/compliance/services-in-scope/
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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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Z GPU Bt A EFA #1728 IR, Eit , DLAMI & A OpenRM EEEIFEF ( NVIDIA B
REREFEF ) , HERARA EFA BREFEFHEEEITIF GADN , G5, P4 M1 P5, Fi8 , EEfEl OpenRM
EHEXNFTZERENITER (P3. G3%) At , ATHERABRMABEREBE. SXENZEHN
DLAMI X B ERMBEEAENHTEE , RS DLAMI £ KM EEHE-—EFEH OpenRM BEEIER (X
£ G4dn, G5. PAMIP5), 5—EFEARENEERDER (XERENHITER P3. P3DN, G3),
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& H R ERE AT 7
#7149 DLAMI ASAHEIR AL B B DLAMI B9 ThaE, MEEMZ 2  AECHARERSNATERERE

1T, MREFEH DLAMI , BIZEERRESE DLAMI NRITRPTRINE D —EARETEH LR
DLAMI ( 2 RBE ). flin : SEEBENET | T8

- FAEMRMN CLI ZHMW DLAMI (FZETX)
- REEEN CLI EAHBNHTERER ERKE DLAMI

WMRERM EC2 TR AREAFIRE DLAMI : E8 DLAMI FREAME S EC2 TR A ENHITER
BH, SRZEMSNHTER LS DLAMI,

ubuntu:-\ Deep Learning Base GPU AMI (Ubuntu 20.04) 20231018
ami-05f9aedeafddcf112 (64-bit (x86)) C/ el
Ubuntu
Supported EC2 instances:P5*, P4%, P3*, G3*, G5*, G4dn. Helease notes: Release notes: https://aws.amazon.com/releasenotes/aws-deep-learning-base-gpu-ami-ubuntu-20-04/ O 64-bit (x86)
L i
Platform: ubuntu Root device type: ebs Virtualization: hvm ENA enabled: Yes

b ® Deep Learning AMI GPU PyTorch 2.0.1 (Ubuntu 20.04) 20231003
ubuntu —
ami-005656037407fcfa9 (64-bit (x86)) (

Ubunt
unt Wﬂcmaw notes: https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html © 64-bit (xB6)
Platform: ubuntu Root device type: ebs Wirtualization: bvm ENA enabled: Yes
ubuntu"\ Deep Learning AMI Neuron PyTorch 1.13 (Ubuntu 20.04) 20231003
ami-0f337e1c69255b2b6 (64-bit (x86)) (r e
Ubunt
un ~Supported EC2 Instances: Inf1, Trn1, Trn1n, Inf2) Release notes: https://docs.aws.amazon.com/dlam/latest/devguide/appendix-ami-release-notes.html O 64-bit (x86)
e e o T, T, )

Platfor Root device type: ebs Virtualization: hv ENA enabled: Yes

MREER CLI BB DLAMI , BIXEERENERH, i :

B#i , T5 CLI &8 AR X EFFE #1788 [P3. P3dn. G3. G4 DN, G5. P4, P5] HyER
DLAMI :

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

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

K CLI £ R -
HAZE P33, P3dn fl G3 19 DLAMI B E :

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].ImagelId' --output text
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HMNE G4 DN, G5, P4 M P5 WERRIE :

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

--filters 'Name=name,Values=Deep Learning Base 0SS Nvidia Driver AMI (Amazon Linux 2)
Version ??.?' 'Name=state,Values=available' \

--query 'reverse(sort_by(Images, &CreationDate))[:1].ImagelId' --output text
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BEZBRE B RFAEE, Bk, SHEEXMIERBERTN DLAMI, =& , REFEH
HE 2023 F£ 11 A 8 HZBi%% M Amazon Linux 2 DLAMI , BREEE o] LLUB B E S S E M
DLAMI ( 52 BHEIRE ) , BE 2023 &£ 11 A 30 BAL,

#E DLAMI €5/ EAhRER K ?

, #TH) DLAMI A S| KEAThEE. o R DLAMI ASEERME DLAMI FTEThEE | e %
i'l“.{ , AEEMRERBTVES LET. KM DLAMI 2B mERE , IEREBERMUEH. S%EER
Z2H DLAMI , EEERZAIHITER LEM.

BAR A BN E R RO ?

DLC A*2& NVIDIA EEFBES , It eMFreSIEBFmTE, ERAREXEE DLC REHEERS
TERMAERN AMI E#1T.
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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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&) — 1B AWS Deep Learning AMI ( £ 10 28R )

#£ Amazon EC2 C5 # P3 11T {E#E L A &1L TensorFlow 1.6 , HNRE#REEE
E AR Machine Learning {8 A EWFHAWSREEE AMI

i HAV HIERERTE - Machine Learning EiREE 2 B NTAWS

REZE 2 RAWS

EREESE

B : JEEHEER DLAMI BN Em NS ?

LTRMERE :
s BHERERBERIMAZER , IELKE TAWSREZE AMIL_: EFRESZE AMI BN ER

=,

. TERE, HE : AWSEEEE AMI
B BB E %% NVIDIA EEEFEXF CUDA ?

=o —L& DLAMI EFREMNRA, EEARENRESE AMIBEM DLAMI H&#HRA, CUDA %
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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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=@ DLAMI #EE1iE 2 M 3, FRAEZENFEZEE AMI BRBERBRAEH E EHEIIRE,
- B REELRE Keras ?

BURMA AMI, FREBZENFREZE AM| EHERBHIImEM Keras, Keras RAFURREEH X
=,

- B ERRBRE?

FRIBH DLAMI iR R BN, T8  BORREZENHTERER  JTERTETRREN, NF
EZEME , F2REREE DLAMI E,

- B BRBIREPR CUDA R GPU MHEBFA LS., BEEEE?

BELERAM—ENTERER, ©EE GPU , FZ8HIMBBRETEEE, WRHATHIR
Bnvidia-smif’R GPU , RIRZEEFHES —HNZE GPU MWE1TEREES 5 — & DLAMI, 1E
FEZEHMENR |, BSHEER DLAMI R FIEEA,
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https://github.com/NVIDIA/nvidia-docker
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DXREE (ZE) ap-south-1
TKREE (BH) ap-northeast-2
SR KEE (F ) ap-southeast-1
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AWS Deep Learning AMIBE X &M BHEXNRITHE, BLE

EBHBRITHAT,

82% DLAMI Support [REIEE , BREEM T2 ERNRBRAFR A,

Eith DLAMI

GPU

+ X86
o AWS REEZEERH AMI (Amazon Linux 2)
« AWS REEEERE AMI
« AWS REEEERE AMI
 ARM64
« AWS RESBE# R ARM64 AMI
« AWS REZ2FE® ARM64 AMI (Amazon 52 5 2)

AWS #Z T

» X86
« AWS REEZEER AMI ##& 5T (Amazon Linux 2)
- AWS REEZBEEMR AMI BT

- AWS REEEERSE AMI ( Amazon Linux 2)

HEZL

ZeMEHEXTES

Eith DLAMI
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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/
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B HEZE DLAMI

PyTorch4E AMI

GPU

+ X86
« AWS REEEME GPU PyTorch 2.3
« AWS JRE 2% AMI GPU PyTorch 2.3 (Amazon Linux 2)
« AWS REEEHE GPU PyTorch 2.2
« AWS JRE 2% AMI GPU PyTorch 2.2 (Amazon Linux 2)
« AWS REEE AMI GPU PyTorch 1.13 (Amazon Linux 2)
+ AWS REE23E AMI GPU PyTorch

 ARM64
- AWS SREEEE ARM64 #8% GPU A E - PyTorch 2.3
« AWS REZ2E ARM64 B8 GPU ST EF PyTorch 2.2

AWS §£ T

* X86
« AWS REEE AMI ##& st PyTorch 1.13 (Amazon Linux 2)
« AWS REEE AMI ##& 7T PyTorch

TensorFlow4$E AMI

GPU

+ X86
+ AWS REEZE AMI GPU TensorFlow 2.16 (Amazon Linux 2)
« AWS REEZEHE GPU TensorFlow 2.16
+ AWS REEZE AMI GPU TensorFlow 2.15 (Amazon Linux 2)
« AWS REEE AMI GPU TensorFlow
+ AWS REEZE AMI GPU TensorFlow 2.13 (Amazon 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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AWS #£ T

» X86
« AWS REEE AMI ##& 5T TensorFlow 2.10 (Amazon Linux 2)
« AWS REEE AMI ##& T TensorFlow

ZHELR

(® Note
MRERAER—EHREERE , RAEREER EHEZL DLAMI

GPU

* X86
« AWS REEZE AMI (Amazon 2)

AWS £ T

+ X86
« AWS REZ2E AMI &
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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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Ubuntu 16.04 10/07/2021 Ubuntu Linux 16.04 LTS #
2021 &£ 4 B 30 BERTH
FEFELTSEHEONER , ¥ H
TEZHMERN S, 8
F 2021 F£10 B , HRAH
EFEHREZEFERE AMI
(Ubuntu 16.04) #4TE #,
AR MR A #E A2 8 mT A o

Amazon Linux 10/07/2021 S Linux Zend-of-life &
£ 2020 F+=—ANESR.
BE 2021 £10 B , #FR=*
FAEEREZE AMI (&
Bi& Linux ) NEH., B
ZX#9 AMI (Amazon Linux)
B R E MR,

Chainer 2020/7/1 Chainer EE B 2019 &
12 BRELEETERT,
bt , #2020 F£ 7 AR,
B M&FB1E DLAMI £&
‘€ Chainer Conda IR¥E, &
EELRENER DLAMI
KiERE. REEEHME
MR BISHL B ST iS5 4E
BENLEMEER &M
TERAELRENEN.

Python 3.6 2020/6/15 HREFRER , sHEHHN
TF/MX/PT ks , ZAENAE
B®EZE Python 3.7,
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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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