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XA=DICRENYFAEBRENETITA?

WWRe POTATEXYTFYRAENTOBVA X—JICEHFLLV U - AR BEAE hEt A,
EWIL—AD—=ON=232ZFRATRICEESThERIVTTA?

HFVWIL—AD—O9N—23>0 DLAMI Z#ERATSI(CIE,. DLAMIID ZEEL., DO ID ZFERALT
EC2 OV —)LZfFEALTDLAMI ZEBHLET, AMIID ZE8 9% AWSCLI ON > RIZDWT
l&. AWS Deep Learning AMI 7247 ® "Deep Learning Frameworksy 29> 3> 5B L T E
TV, AWSCLIAMIID 2TV, >IN 7L—LD—2 DLAMI VU= /—KIZEEEFNATV
79,
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https://docs.aws.amazon.com/dlami/latest/devguide/find-dlami-id.html
https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html#appendix-ami-release-notes-multi
https://docs.aws.amazon.com/dlami/latest/devguide/find-dlami-id.html
https://docs.aws.amazon.com/dlami/latest/devguide/launch-from-console.html
https://aws.amazon.com/releasenotes/aws-deep-learning-ami-catalog/
https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html#appendix-ami-release-notes-single

Deep Learning AMI BREHA R

up-to-date 7L —LD—=0EFON—23a B IB3HR—NOZEEICE
NFICOVTVKICRFESThIFVWVNTTA?

DLAMI U —R/—k® "7 L—ALD—%2Support R')>—, OFEZSHL T, DLAMI up-to-date
AWS Deep Learning AMI 7L —LD—=0 N3 ZBELTLSEZ L,

Anaconda VRS N ZFERT2ICEBAS A2 AN RETTH?

Anaconda B EN I —H—MBITOBASA > AEFINICBITLELE, PIOTATICATF
VAETNTLVS DLAMI &, Anaconda F¥ RIASLBHAET A TWVWERA—T7 Y —AN—=23 20
Conda (conda-forge) IC#BITE &L 1=,

up-to-date 7L—LAT—J X ON—23VICHEFTRHR—NOZEEICENTICOVTLKICRESTH 20
FVWWTTA?


https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html
https://aws.amazon.com/releasenotes/dlami-support-policy/
https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html
https://aws.amazon.com/releasenotes/dlami-support-policy/
https://anaconda.org/conda-forge
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DLAMI Z 2B B K TPERET S

COR—SERRLTVRESE.,. BETS AMIICODVWTERICTOEZEEZRANEBRVET, 5T
BTVWEEIE., TDLAMI EFNICBEETD/N—RIIT7, 7L—LD—0, 8L ID0EBZED
FEIDLAMID U —RJ—RK,

TSI, BRIDBAVAZVARATE =23 B BBLTIHBLKMBENHYET, TS5THVE
&, "™DLAMI DA VARV ABRAT%BIRT S, #SRBLTLEE

® Note

COBITRE, FTAILRNDA AR AZRALT7ELT p3.1bxlarge ZFEALET, DA
ABZVAZATE, FELTLVREDICEEBA TS LEEL,

/A Important

Elastic Inference Zf£EA 32 FEDNHEE. DLAMI Z2E) TS A1, Elastic Inference D%
EETETIRIHRENHVET,

ReEY D

o AT Y7 1:DLAMI 2B T 5

ATY 7 2. DLAMI |[C#EHT D

ATY 7 3:DLAMI ZTANT D

ATY 7T 4 DLAMIA VARV AZERTS
2U—=2TFv7T

Jupyter /— K7V O —N—DE&E

21


https://docs.aws.amazon.com/elastic-inference/latest/developerguide/setting-up-ei.html
https://docs.aws.amazon.com/elastic-inference/latest/developerguide/setting-up-ei.html
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ATY 7 1: DLAMI &£ BT

® Note

COF1—KUTILTIE. Deep Learning AMI (Ubuntu 18.04) ICEEDARICER T D W #E
WABYETH, R%5% DLAMI EBRLTVBHEETE, COHS RIS LN TESR
£

1. DLAMI®DID #RB&EL %X,
2. DLAMI A5 Amazon EC2 1 AR A% BELET,

Amazon EC2 OV —)LZFERALET. "AmazonEC2 AV —I)LHhSiRE TS, THEALT
WBDFIBEICRE>TLSEEL,

® Tip
CLIA7>3>: AWSCLI 2B L T DLAMI 22 ET 384, AMI® ID, U—>3
VEAVABYVABAT, BREEFIUTFARN—OVEBIBETT, AMIEA VA
RUADIDABBDEEBAOTLEEY, AWSCLI ZEEEY K7 Y7L TULAL
BEaE, FFTAWS AN RFAAVER—TIAADAVAN=I)IOHA REFEAL
THREEFTVET,

3. Ch8OVTIhLOATIIVDATYTZRET LIS, AVARADERTET ZEFHL K
T, COFRKBBBEDIIRDI T, 1A AORERFEC2 IV Y )L THRABTESR
9o

DLAMI ID ZE5 9 %

BB AMICFE—ZBDRBBIF (D) FHYVET, AWSINY RSA VA2 —T T4 A(AWSCLI) 2
ALT, BIRULDLAMIOID ZOIT)TEXRT, FELAWSCLI AV AN =ILEhTVWEVES
&. TAWSCLI OB AEZE #SRBLTLSEE L,

® Note
FE:IANTODLAMI EFNICEETS7O0Y Y/ 7oE2SL—2—, ARL—F 129>
ATAL, AEA—FT AT T7—FTO0F v, #HBENhD AmazonEC2 A VAR AT 7

ATY 7 1. DLAMI 2883 3 22


https://docs.aws.amazon.com/cli/latest/userguide/installing.html
https://console.aws.amazon.com/ec2
https://docs.aws.amazon.com/cli/latest/userguide/cli-chap-getting-started
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S)—, HR—KRAT—2A, IDEEYIIJIE., AWS Deep Learning AMI HZ O THEER
TEET, BMNER (RZ4/V—. Python /N\—= 3>, Amazon EBS 24 7)) IZ2W\W Tk,
TDLAMI D)) —A/—K; TDLAMI VU —A /—RNESBLTLEEV,

1. AWS FRALEHMABRET N TVAR L Z2HBFELEY,

aws configure

2. ROONRZFERALT, DLAMI @ ID Z2E§ 9% A, AWS Deep Learning AMI IR 0O THg
EBEhizO0TVERRLET,

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

(® Note
BED7L—LD—U0OVI-AN=—232EEELEY, N—23aBSZRBFIC
BEMATHEHADOV)-—AZMELEYTEEXT,

3. BAORXOBIICEEULEZEDICEYET:
ami-094c@89c38ed069f2
ZODLAMIID #2dE—L, qZ2#LT7’O7 M ERTLET,
RDATY T
Amazon EC2 OV —J)LAh 528 TS

Amazon EC2 OV —=I)LASEET S

(® Note
Elastic Fabric Adapter (EFA) ZFAL TA VAR AZBEBTDICKK., COFIEZZRL T
<EZL,

Amazon EC2 AV —I)Lh SEE TS 23


https://aws.amazon.com/releasenotes/aws-deep-learning-ami-catalog/
https://docs.aws.amazon.com/dlami/latest/devguide/tutorial-efa-launching.html
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1. EC2OVYV—-IIZREXT,

2. BEBOFES—YIVN—TBEOU—JILERBLET, ChHAENO TEVESR
AWS U—S 3>, REGHICCOATIaVEEBEL T EEL, #MIIOV TR, EC2
U—TavESBLTEEL,

3. [Launch Instance] (f AR ADEE) ZFIRLET,
4. AVARVAOZEZANL, #EYE DLAMI Z&IRL £T,

a. [B70O= AMI] TBEFE®D DLAMI ZHET B D, [VA4 YV ITARAZ—RN ZBIRLEXT,
b. DLAMIID THRELEzT., #7>3>%#5HBL., BHWOEBEZBIRLET,

5. AVAZVARATZBIRLET, DLAMI OERA VAR AT 71—, AWS Deep
Learning AMI AZOJICHYET, DLAMI 1 VAR AZA T ICETBDHEHEREBRICOV TR,
"AABADER, 22RLTLEEV,

(@ Note

Elastic Inference (El) ZfEA ¥ %3F & &, [Configure Instance Details] (1 > AR > AN
MDERE) £ ')Y UL, [Add an Amazon El accelerator] (Amazon EI 7 V5L —&%—
DEM) ZBIRLTH S, AmazonEI 7O L—Z2—0H A XZ&EIRLET,

6. [Launch Instance] (1 > AR ADEH) ZiBIRLET,

® Tip
A9V—=>22ay MMFEOF2I—RMUTILICDOWTIEE, " Deep Learning AMI Z{E L 7=
AWS Deep Learning QRS %1 ZSBL T EZ L,

ROATY T

AT Y7 2: DLAMI ICE&HT S

ATY 7 2: DLAMI ([C¥EkT B

254 TF >~ (Windows, MacOS, FE (& Linux) A S8 L = DLAMI IZE#HEL £9, SFMEICOL
Tk, "TAmazonEC2 1—H'—HA R, @ TLinux f VAR AICES T2 2RBLTLSEEL,
Amazon EC2

AT Y7 2: DLAMI ([C#Hi T 2 24


https://console.aws.amazon.com/ec2
https://docs.aws.amazon.com/general/latest/gr/rande.html#ec2_region
https://docs.aws.amazon.com/general/latest/gr/rande.html#ec2_region
https://docs.aws.amazon.com/dlami/latest/devguide/instance-select.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/elastic-inference.html
https://aws.amazon.com/blogs/ai/get-started-with-deep-learning-using-the-aws-deep-learning-ami/
https://aws.amazon.com/blogs/ai/get-started-with-deep-learning-using-the-aws-deep-learning-ami/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AccessingInstances.html
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TESBTEDRSICLTHEERT, Jupyter VI IR—=DICEHITHEIC, 20X RO/
IT—>3a>zERALET,

RDATYT

ATY 7 3:DLAMI ZTAKNTS

ATY7 3:DLAMI ZTARNT S

DLAMI ONX—=2 32U T, EXETEBTANOAT a2 2FATEET,

« Deep Learning AMI with Conda — Deep Learning AMI with Conda O fEF ICBEL £,

 Deep Learning Base AMI - BRID 7L —LD—0O DAV ARN=)ICEATB RFIXNZESRL
TL<EEL,

Jupyter /—RT7T Y ODER, F1—RMUTIIDRET, £izl& Python IC&BDA—F 1 T OHKE
ARET T, FHMICOWTIE, TJupyter /=R T Y OH—N—DRE, Z2SBLTLIEE,

ATY 7 4 DLAMIA AR AR ERT S

ARL—=—TFTAVITIATLAREDMDAZAR=IILENTVBRYTRDITRE, NYFRPEHRIFNA
ATREIC V) XREHEAL T, BERFMOREBER > TSEZL,

Amazon Linux £ (& Ubuntu ZFEAL TWVWBFEE. DLAMIICOJA > L&, EFHARA
AR THNEBEHNE N, EROFIENRTENET, Amazon Linux DX T+ AOFMIZOVWT
&, AIVAZAVTRNIITOEHFESBLTLSEE L, Ubuntu 1 AR ANFEE., Ubuntu
NDARRFIXRNESRBLTLSEEL,

Windows Tl&, Windows Update TY 7 R I7&EFI1UT 1 OEHZEHWICFIVILE
¥, LEICKLUT, EFAFBBNICERENDLSICLET,

/A Important

Meltdown & Spectre DfEsEMEE . ARL —FT A VI AT ALAICNY FZERL THLTS
FEOFHEICOVTE, "1 UT1EHRAWS-2018 F 13 A1 2 RL T L&V,

ATvY 7 3:DLAMI 27 AT 25


https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/install-updates.html
https://help.ubuntu.com/
https://help.ubuntu.com/
https://aws.amazon.com/security/security-bulletins/AWS-2018-013/
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o)=Y

DLAMI AR BICE2 EFEIE., BLEFLEFRTESERI LI > THENEREOREEZRGTS

ENTEET, AVARVAEZFBLELTETDEERFE DL, BTEATERT, BE. 77
1, BREZTOMOEERMEFERIE Amazon S3 DR I —AILKMENET, 1V AXADE
IEAEFE S3ORENDTAICHEETINETH, FEREBCHA2BEEIVELI—FT12TIVY—AAND
REFFELEEINET, BEA VAR AZRBE TR E, TOR)I—LHNFNIREh, F—2%

FATEZELSICBYET, I VARV AZRTULESER, 1 VAR AREEEI, BERHT
BER@ETEFLA, ERICETF—EINELESIICERETSD D, ThUBOZEEZFIETSEHIC
k. RUI—LTHIBRTIBENHYET, FHMEICOVTIFE. "Amazon EC2 I—H—HA K, O

"AABADKRT ) 22R LT EEV, Amazon EC2

Jupyter /—R7 Y OB —N—DOHRE

Jupyter /= RT Y O —N—%ERATBE, DLAMI 1 AR AN S Jupyter /— KTV T %4
BRBELCPRITTEET, Jupyter /—RNT VO RFEATDE, AWSHAVTSARNTIOF v &(EH
L. DLAMI ICHAFAENTENY T—=DICTORALEBN S, NL—Z2JLHBOLLO OBBES
(ML) DRBEERB LVOPRITTEET, Jupyter /— KT Y TOFEMICDOVTIE, Jupyter /— b
TYIODRFIXRNESBLTLIEEZL,

Jupyter /—RT Y OH—N—ZBRETDICE. ROEEERTIBIHLENFHYVET,

« Amazon EC2 DLAMI 4 > AR AT Jupyter /— RN T Y OB —N—%ERET S,

« Jupyter /= RT Y OB —N—ICEHETEDELDICIVTA T NERET S, Windows 95147~
N, macOS V547>, BXRP Linux V7547 NOBREFIENAAZEENTVET,

« Jupyter /—RT7 v OH—N—cOJA4> LT, EYRNTYTETARNT S,

Jupyter ZSXEITRDFIEZZT T I3, UTOREY JOBRICH > T LEE WV, Jupyter /— b
Ty OH—N—%RELLS. DLAMI CABENTVWSD /—RNT Y IDOBIZRTTBHEICDOL
T, Jupyter /=R TV OF1—KNUTIIEETIDESBLTSEZ,

N =R

o Jupyter Y —\N—0DHRE

« Jupyter /=K7Y OH—N—QEH

« Jupyter Y —N\N—IZEHITDEHDITAT > NORE
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/terminating-instances.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/terminating-instances.html
https://jupyter-notebook.readthedocs.io/en/latest/notebook.html
https://jupyter-notebook.readthedocs.io/en/latest/notebook.html
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Jupyter H—/N—DRE

CCTlE, SSLBRUTNARALINAT—RT Jupyter ZERELE£ T,
Amazon EC2 1 V AZ 2V AICEHRL IR, ROFIEZETLET,
Jupyter H—/N\—D&E

1. Jupyter CRERNAD—RI—FTAVTAFABEIATVET, KONV RZRITLT, 7OV
T7hNZEBEONARAD—RZADLET,

$ jupyter notebook password

HARRXDRSIZHEYET,

Enter password:

Verify password:

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

2. BCEABSSLAIAEZERLET, 7OV MNIHST, ZEHIZO—-HITA1ZAHNLE
T, JOV7RNEZZANDEFRICTRIHER. . ZANTIHLEN HYVET, COEEFRAHAED
HWRICHEEZRELEEA,

cd ~

mkdir ssl

cd ssl

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

“ A B H

(® Note
H—RN—FTAHFEBELEEHN SSLAAEZERL T, 750 TEFIVT A EBENR
A LBVELSICTRCEETEERT, COTOLARFEEICEMICEYET, FMICOVWT
&, Jupyter RFIXKRZSBLTLSEZL,

RODATYT

Jupyter ZRET 3 27


https://jupyter-notebook.readthedocs.io/en/stable/public_server.html#using-let-s-encrypt
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Jupyter /—RT Y OH—N—0QEE

Jupyter /— KT Y OH—N—DiEE

CNT, AVAZVACOTA2L, BIOATY 7THERL /= SSLAEAEZFEAL TROONU R
ZR1TL T Jupyter Y —/N—ZBRKTE XY,

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

H—N—FAEBLTVIAE, 94T NIE2I—2H5 SSH R XL ZBLUTH—N—ICEHK
TERY, Y—-N—ZRTI2E, Y—N—NROTPTHD 2RI B XY T4 Jupyter &
SHAETNET, PRI ZERKTDETRBEELZVED, COEERRE D localhost URL 42
HMTH—N—ICT7 IO EATERLEVSREHLRFERL TSEEL,

@ Note
Jupyter VI T AV R—TIA RZFERALTIL—LD—0%YEZXDLE, Jupyter kB
BPICIREICOYEXAZLEBLET, ChICDODWTOFEMIE., "Jupyter TIREZY V) E X
3, EBBLTEEL,

RODATYT

Jupyter Y —N—ICEHEITDLEHDISA T FORE

JL

Jupyter U —N—ICEHETHDLEHDIZTA T NOKRE

Jupyter /=R T Y VG —N—ICERTRILSICIVTAT U NERELEE, Y —N—LDT—U R
R=ARZ /=T Y OZERLT, TO/—KNTYOICTORALEY, ¥ —N—LETF1—7
Z—_2U0—RER{TLEVUTERT,

REBRICOVWTE, ROVThADU L IEBRLTSEE WL,

Ky o
« Windows 72472 NDRE

e Linux £/l& macOS 75147 NDERE

F—N—OEH 28
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Windows 2547 > NDERE

Prepare

ROBEBAFRICH>TVRDEZHBLET. ChSOERIEF, SSH 2RI ZEZEYRNTYTT
PRICHVETT,

« AMmazonEC2 AV AZVADN/NTJY - DNS &, /N7JY o DNS &, EC2 OV —I)L THER
TEFY,

« TTAR=RF=T7A4INDF—RT, F—RTFAOTIELAQOHFHMZIOWVWTIE, Linux 1 AZ
> A Amazon EC2 1—H'—H4 R® TAmazon EC2 DF—R7, #SBLTLEEL,

Windows 724 7 > KA S Jupyter Norebooks Z £ 9 %

Windows 254 7> "D S Amazon EC2 41 VAR ANDEFRICEATIUTOHA RESEBL TL
zEEW,

1VAVARVANOERICEID NIV a—FT420
2. PUTTY Z A L /= Windows A' S Linux 4 > AR > AN\ Dk

ETH 0 Jupyter T—/N—IC R RILZHERT D EE, Windows 754 F > M GitBash 24 A
N—JLL T, Linux'macOS V9547 NOBRBICHSIT7O—FH#EREhET, L, R—b
AIYETENESSH RO ZRILNZHLKEDICEDT7O—F2FEATRHEETEERT, FHMIC
DVWTIE, Jupyter D RFIX RESBLTLIEEL,

RDATY T

Linux £/ l& macOS 754 7> NDERE

\I
—
S
Xa
it

Linux £ & macOS 2547

1. Z—XFILZBHEET,

2. A—HIKR—K8888ICHTHINTOIIILTARNZE)E—K AmazonEC2 1 VARV AD
R—bN 8888 ICEziATHSHIC, ANDON REEITLET, AmazonEC2 1 VARV AILT ¥
TRITBF—DBFTE AmazonEC2 A VARV AM/NT )Y U DNS B&2BEEH|A T, N
RZEFH L FI, Amazon Linux AMI ®FES,. 1—H—HAE ubuntu ORDH V) IC ec2-user T
HBEITFELTLEETLY,



https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-key-pairs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ec2-key-pairs.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/TroubleshootingInstancesConnecting.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/putty.html
https://jupyter-notebook.readthedocs.io/en/stable/public_server.html
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$ ssh -i ~/mykeypair.pem -N -f -L 8888:1localhost:8888 ubuntu@ec2-###-##-##-
###.compute-1.amazonaws.com

COIXRY RERTITDE, Jupyter /— R TV OH—N—%RTLTLVSJE—N Amazon
EC2AVABZRAEDTZAT U MNOBICR O RILFEABLETD,

RDATYT

Jupyter /= RT7 Y OH—=N—AOOTAIZLKDTARN

Jupyter /— R T Y OB —=N—A0OTAVIZ&LDTAN
Jupyter /= RT Y OH—N—ICOTA >V TDEBNITEEL £,
RODATY T TR, 7209 2EALTH—N—\OEHETANLET,

1. 72O OF7RLAN—ICRDODURL ZANTRA, ROV IEIIY ILTLKIEE
Lo https://localhost:8888

2. BCEBESSLIAMAEZHATRE, 75UHREBEERTL. COVITHA NOMEZLRT
LBEVRSICROSNFET,

Jupyter /— KT Y O —N—A0OT (> 30


https://localhost:8888
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Your connection is not private

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

passwords, messages, or credit cards). Learn more

NET::ERR_CERT_AUTHORITY_INVALID

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

Privacy policy

- -

| Advanced
REGHINT2LLOTHR LS, RECHKITTERT, 75UYICL> TR, "BES
1. "THHORT BEDRIAVHIRRENDCENDBYVET,

[
il 9

Jupyter /— KT Y O —N—A0OT (> 31
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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

MET::ERR_CERT_AUTHORITY_INVALID

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

Privacy policy

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

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

Proceed to localhost (unsafe)

cnZzPY LT Tocalhost ICEL s VP ZDUYOLET, EHEICKIINT S E. Jupyter
J—=RKNTYVIOHB—N—DOIITR—IHFRRENET, CORKT, BIICRELE/NAT—RE
ANTBESICROSNET,

T, DLAMI ETEITHO Jupyter /— R TY O —N—ICTF IV EATEBLSIZBYEL
Izo LW/ —KNT YU RERTRIEE, ABRENTVRE F1 U7 2RTITBLE
TEET,

Jupyter /— KT Y O —N—A0OT (> 32
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DLAMI O & H

NEY D

- Deep Learning AMI with Conda @) f§ F

- Deep Learning Base AMI O f§ F

« Jupyter /=K7Y OF1—KUTILEETTS
« F1—-KUTIL

LD+t 3> Tlk, Deep Learning AMI with Conda 2L TIREBEZ Y EZXD HE, &7
L—LD—0h8H 2 FINIA—RZRTITDHZE. BRT Jupyter 2RTL T, TXRETEL/—bH
TV OF1—RNUTILERTHEICOVTHALET,

Deep Learning AMI with Conda @ &

NEY D

« Deep Learning AMI with Conda D HE
« DLAMI ICOJ1429%

« TensorFlow IRIFZBHIRT S

« PyTorch Python 3 IREZEICHIY BEX D

- RIEZHIKRTS

Deep Learning AMI with Conda O E

Conda &, Windows, macOS, & & Linux TEEBITZ2A—T>2V—AONYT—JBBI AT A
BLRPRBEEESIATFTATT, Conda Tlrk, NV Tr—>2E20KREEAGEZRRICAVAN—I, £

7. BLRUOEHTEET, £, O—HNOAEI—XRXETEHBEICREZER. &, O—RL., &
BEYVERDENTEET,

Deep Learning AMI with Conda &, REZBRREZHEICTVEBIASADLSICRETATVE

o RICTRITFIETIE, conda TOEANABIV RZFHBALET, chsOONV RIE, 7L—
LAD—DDOEKRAVKR—RNFEELTWVWBDER, 7L—AD—U TV 2N OEEBREZRTT
EDCEDHERICERIBEET, TDE, DLAMI TRMEE N TVWAKRYFEFEMEFI—KNUTILX,
FI7L—ALD—007O0 IO RNYANIHBZITL—LD—ODOBHICELZENTEERT,

Conda DLAMI 33
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DLAMI ICOJ 1> 9%

H—N—=ICOTA42FdE, —N—0O "FOHOXY+E—2 (MOTD)y NFRREh, EFXRTFLK

FA—T ST TL—AD—0%YYEZXZLHOOEZED Conda AV RARENET, UTF
IZ MOTD OHIZERLET, HILWIN—23 O DLAMI A ) —AENBEICELY, BAICK2T

(F4EED MOTD NFELBZDZEN HYET,

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

TensorFlow IRIFEZFHIB T S

(® Note

HHT Conda IREZEEITAHMRICIE, O—RIBDETERLTHEHEL TS EE LV, Deep
Learning AMI with Conda &, EC2 1 ARV AILTL—LD—DVDERYNDT I T 14 K—
SAVHSHREBENENETL—LD—OON—23a2HBICA AN =ILLET, Mk
THRERERFHYEEA,
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1. Python 3 ® TensorFlow {RIEBIRFEZT VT 1 TILLET,

$ source activate tensorflow2_p310

2. iPython 3—XF)IZ8BLET,

(tensorflow2_p310)$ ipython

3. 4vY %Y TensorFlow 7AJ S LZEITLET,

import tensorflow as tf

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

"Hello, Tensorflow!" A" RRENET,
REIDOFE

Jupyter /=R Y OF1—KNUTINEETITS

PyTorch Python 3 IREICHIV B X %

iPython IV —)LEEEFEALTVWREHEE. quit() Z2FRAL T, REZNVBAZ ERBEEX
7,

«  Python 3 ® PyTorch REBREZT VT 1 JILLET,

$ source activate pytorch_p310

—&B® PyTorch J—RZFTARNT S

AVARN=ILETFARNTBIZIE, Python ZFEAL TEIZERB LVOHEHT S PyTorch 1— R%E5E
RLUFERT,

1. iPython Z—XF )L ZEEBL XY,

(pytorch_p310)$ ipython

PyTorch Python 3 IREZEICHIV B x5 35
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2. &A2VR—BMULET PyTorch,

import torch

B—RN—FT 18BNV TR TRIBEEXY BN RTRENDGFENFHVET, COXY
t—DRERTERT,

3. BRERXRZTZVALIZHBILL T, 5x31THZMERLET, BINZHEILET,

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

BREWIELET,

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, ©0.8913]])

RIBEZHIRT S

DLAMI ICAR—AAN BV BEWHE, EALTWEV Conda NV T—2Z T AV ARN—IILTBlE
ZBRTEXRT,

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

Deep Learning Base AMI O

Deep Learning Base AMI @ {&

Base AMI IZI&, B THARINAALETFA—TS—_VJ0REEZTF7TO/492H0D GPU R
SANOEBTSY NI A—LETIRIL—23a0SATSUNEENRTVET, F7FIRT
. AMI ZEED 1 DO NVIDIACUDA N— 3V BIETHREENET, CUDA DT EEEK/N—
DAVETHIYYBRAZETOICEETEXRT, CchEITOIFZEICODVTR., ROFIEZSRL TS
W,

REZHIKRT S %



Deep Learning AMI BREHAR

CUDA O/)X—> 32 DERE

NVIDIA ® nvcc 7O 5 L%EETLT, CUDAN—2 3 ZRAITEEXRT,

nvcc --version

ROMD Bash OV REFEAL T, BED CUDAN—> 3 #BIRUTRIETEE T,

sudo rm /usr/local/cuda
sudo 1n -s /usr/local/cuda-12.0 /usr/local/cuda

HMICOVWTIE, ™BaseDLAMI D UJ—A_/—h,) #BLTLSEETW,

Jupyter /— N7 Y OF1—KNUTIZETTS

EREFZF7OAC I IVRNIGEFI—NITILEBFNIFBELTVET, BEAENDEZE., ThSEIN
T O DLAMI TRITTBZENTEET, Deep Learning AMI with Conda ZiBIRL B E . BES
NEFI-—RNUTILFBRICEY Ry T Eh, IKICRATEN TEREVSRRNFHYET,

/A Important

DLAMI ICA 2V AR=)LEnTWVWD Jupyter /—RT Y IOF1—RNUTFTINERTTBIC
&, Jupyter /=R T Y IOH—N—DBREOHNEERTIDIXEN HVYET,

Jupyter Y —NN—RTFehks, DITTZIHFASFI—RNITIERITTEET, Deep
Learning AMI with Conda Z£1TL TW3FEX, Python REZEY N7 Y7L TVWBEE

. Jupyter /= RTYIODA R —T I A4 ANS Python A—FILEHNWEZXDENTEET,
JL—LD—VBBOF1I—RNUTIINZRTITBEIC, BYEA—FILZEBRLTKEEZV, CZhiZ
B9 9 2 T Dt HilA" Deep Learning AMI with Conda D 1—H'—[E T ICIRBEhTVET,

(@ Note

ZLDF1—KNUTIILTRHEMD Python TEZ 1 —I)LABEBICKYETH, ThsSH DLAMI
ICEY RTYTENTOBVHESEA D) ET, "xyz module not found" BENDIT—
FRELESEE. DLAMIICOJA1 L, LRBEZSEICREZT VT4 7L T, BELATE
D1—=)ZEA AN =ILLTLSEEL,

CUDA O/N\— 3~ ORE 37


https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html#appendix-ami-release-notes-base
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® Tip
FA—=TS5—"_200F1—R)TIILRHNOZL &, 1 DLLLED GPU ZHEELE
T, GPUZFERALBVASA AR AZAT0OHE, flo0—RE2ETIHLEHIC. I—R%E
—HEFETDENBEBEICEDAREMEN HYET,

AVAM=LENLF1I-—NITINZRETS

Jupyter b —N—ICOTJA > LTF1—-—KNUTILFTF4 LI NINFKRTENDBE (Deep Learning AMI
with Conda LD &), 7L —LAT—VOZBGICEBEENEFI—NITILOT7 2 )X EZHEERT
EEXT, 7L—LT—TJDOVARRRENBVWEERE, REDODLAMIT, TOJ7L—LT—0®0
F1I—RNUTINFEHEATVEVWCEZRLTVET, 7L—ALAD—00RFZIIYIL, VR
REATWVWBRFI-KNUTILE®ELT, F1—KUTLZIVYOLTREBLET,

Deep Learning AMI with Conda T/ — K7V V2O TRTITDE, FRITIREEZEETDELS
RKOShET, BROLHOVARNZTAV TN TRRENET, ThTIhORER, UTONE—
IR THBRETIATVWET,

Environment (conda_framework_python-version)

e 2, "Environment (conda_mxnet_p36)" EXRREhEHFEIE. REIC MXNet & Python
INFELTVET, BIO/NVI—2a>& LT "Environment (conda_mxnet_p27)" A&V &
T, COBEEFRIEIZ MXNet & Python 2 A" ZELTVWET,

® Tip
TOT47{LEhs CUDA DN—2 3V ICDVWTTFRABRAN H2HEF. &¥IC DLAMI I
OJ4>3%K0O MOTD THRETEET,

Jupyter TIRIBZHIVEAZD

AO7L—LD—00OF1—RNITILZHRTHEER., BEETHFON—IRILERILETIZLENHY)
F£9, COBEHIE, Jupyter DA REZ—TIAADEL, OJTF7IRKREODETICRRENET,
AVWTWE /=K7Y I TH—IEZETSICIE, Jupyter DX 1—IEE % [Kernel], [Change
Kernell DIBIZ )Y LT, RITHFO/—RT Y IICBETIREZIVVYILET,

AVARN=LENEFI-NITILZEHEETS 38
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N—FLICEEFMhDE, CAETEETULEIXNTOEBOREN HETND LD, COKRT
IRXTOELZBERTIDEANBELCKY KT,

® Tip

TJL—LD—00H)EREG, BERRKEETTELZBEREAFTTEDZIRETTN, XTEU
FTRNFRETHDUEMI BYVET, TT—HFRRENDKRSIZH 2S5, ETHFO Jupyter
B—N—HFRRENTVWRIER—ZIFINVAVRTZEBL T EEV, CZITRFRIULDOAY
=2 IZ—O98HY)., IT5— out-of-memory A RRENBD N HYET, CORERE
EET B, Jupyter T—/N\—DHR—LR=JIZTIEALT, NV OTTT RTR
THRTXEVZHEBELTVWREEDNBEF1—HMUTI T, [Running] 7. [Shutdown]
DIEICO2VY ILET,

Fi—-~UTI
Deep Learning AMI with Conda DY 7 RV I TP OERAEDFI—KI)FTILZUTIZRLET,

reEY D

c 10 EFI-—KUTIL

« 7L=LD=0DOT 0T 171

« Elastic Fabric Adapter ZERA L a8 NL——27
« GPUDEZZRUJH LU EEIL

« DLAMI Zf&X = AWS Inferentia F ¥ 7°

+ ARM64 DLAMI
< ¥R

- ETIIRHE

10 08F1—-—cUTIL

« ZE5 95 AWS Deep Learning AMI (10 4 )
« Amazon EC2 TDLC ZFAL TREZBEETFTIENL—Z=2T99% (10 &)
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https://aws.amazon.com/getting-started/tutorials/get-started-dlami/
https://aws.amazon.com/getting-started/tutorials/train-deep-learning-model-aws-ec2-containers/
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JL—LD—ODOTFT 0T 1471t

BLTRIZRLTWVWA DI, Deep Learning AMI with Conda ICA VAR —=)ILE N TV REZE 7L —
LD—=DTF, 7L—LD—0DIVYITRDE, TOTL—LD—VTOT17{LT25%E%S
BTEXY,

N =R

« PyTorch

* TensorFlow 2

PyTorch
DT 2T 4 71t PyTorch

7L—LD—UDERER Conda NY T—IA V) —AEhBE, DLAMI TTAREIERICA A
h=IlEghExrT, TARETATVEVEHOFAN)—EI RZRITIZDHEE. FBHT " PyTorch
DFARNI—ELNREAAR—ILNTD (RBRB ) 1 CENTEXT,

BEAVAN=ILENTVWRTIL—LD—D%TOT7147{LTBIZ1&,. EH TS Deep Learning AMI
with Conda ICEE T AU TOFIEICHVET,

CUDA & MKL-DNN %z 9 % Python 3 PyTorch L® Tlk, XAOIX > REERITLET,

$ source activate pytorch_p310

iPython  —XF)LZ8BLET,

(pytorch_p310)$ ipython

9499 PyTorch 7OJ S LZERTLET,

import torch

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

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

TL—LD—=0DOT 971471t 40
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RODT X LBEIIAHDE IR, TOHSZXFHLER, RICBOZ VA LBZESIABMNTH®
HENET,

PyTorch®F A4 R —EILRZAZVAN—ILTB (5K )
FTARN)—EJ]RPyTorch %5 242 AN—ILTB7HE

Deep Learning AMI with Conda @ PyTorch Conda IREOVWINA K IFMEAE ICEFHD PyTorch EJ)L
ReAAR—ITEET,

1.+ (Python3 ®F# 7> 3>)-Python 3 PyTorch IREEZ T VT 1 7{LLE T,

$ source activate pytorch_p310

2. BRVYDFIEE., pytorch_p310 REZFEAL TVWAHCEZFIRELTVET, BEAARN—
ILEhTWS ZHIBRL £9 PyTorch,

(pytorch_p310)$ pip uninstall torch

3. « (GPUAVAZRVAMFATS3)-CUDA.OPyTorch T NDHEFHREEILRZEAARN=)L
LET,

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

« (CPUAYARRYADOATIV)-GPU OBV A AR A PyTorch I DEFERM[E I K
BAVAN—ILET., GPUs

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

4, BFORBEILRAEBICAVARN=IEnZE2BEBTSICIE, IPython R—IFIILz2iH
L. ON—>23>2z®FE L ET PyTorch,

(pytorch_p310)$ ipython

import torch
print (torch.__version_ )

HAK1.0.0.dev20180922 DL SICRRENET,

TL—LD—=0DOT 971471t 41
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5. PyTorch BEEJL RA MNIST OAlE S E<HEET D L ZRFET B, PyTorch® B> 7))L
DIRSRKNIUDASTARNAIV TN ERITLET,

(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

fenF1—-—KUTI

FOMOFI—KRDFTILEBICOVWTE, 7L—LT—D0ORKXRFIX KN, PyTorch RF 1 X
. BRUPyTorchI T 7H 4 h2SBLTEEL,

TensorFlow 2

cOF1—KUTFTITIE, Deep Learning AMI with Conda (DLAMI on Conda) Z£TLTW3 1 >
AR AT TensorFlow2 2797 4 74t L. TensorFlow2 VAV S LA%ZETITDHEERLE
9o

7L—LD—UDO&RER Conda NV T—I 0V J—AENBE, DLAMI TTARNENERICA A
R=ILEhFxT,

7 25 14 71t TensorFlow 2
DLAMI with Conda TensorFlow T 2792 I_l&

1. TensorFlow 2 ZB %13 % Zl&. DLAMI with Conda ® Amazon Elastic Compute Cloud
(Amazon EC2) 1 ARV AZREE T,

2. CUDA 10.1 & MKL-DNN % {9 % Python 3 ® TensorFlow 2 & Keras 2 ®F& . XOINX
Y REERITLETD,

$ source activate tensorflow2_p310

3. iPython X—XFI)IZEBLET,

(tensorflow2_p310)$ ipython

4. TensorFlow2 7OYJ S L%ZETLT, EELCEBELTVDCEZRIELET,

TJL—LD—=00F 057471 42


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

Hello, TensorFlow! AEEICKRRIENDBEN HYET,

toFi—-—KUTIL

TOMOFI—KUTILEFIZDOVWTIE, TensorFlow Python APl @ TensorFlow RF 1 X NE
& TensorFlowV T 7H A4 hZSBL T EEV,

Elastic Fabric Adapter ZFEA L & NL—Z227

Elastic Fabric Adapter (EFA) l&. NA N7 #—X>AAE1—FT14 2 (HPC) 77 Ur—>3a>
ZBRENLTILEDICDLAMIA ARV AILTRYFTERDRY ND—UFNAATYT, EFA Z{EH
T3E, AWSOUTOURFIFREBTDZIAT—JEUT 1, XEM, Btz wAAd> 7L IAHPC
DSABR—DOT7TVT—23a N7 3 —~XVAZRETEEXT,

LTOREY TR, EFA & DLAMI OERZRKIT B HECOVTHALET,

® Note
Z M Base GPU DLAMI U ARDSBFEVD DLAMI ZiBIRL TS EE L\,

N =R
« EFA AWS Deep Learning AMI ZER L lc4 VAR ADRE
« DLAMI T® EFA O fEH

EFA AWS Deep Learning AMI ZERAL -4 AR ADRE

R #hX Base DLAMI & EFA EHICERA TR EBHA TETHY, GPUA VAR ARDBERZ RS
A N—, A—FIEZ 1—)L, Libfabric, OpenMPI &KV NCCLOFI Z’Z 74 U FFBLTLE
ERD

HR—KhENhTWS Base DLAMI ® CUDAN—> 32k, VU—A/— K THRRETEET,
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https://www.tensorflow.org/api_docs/python/
https://www.tensorflow.org
https://aws.amazon.com/hpc/efa/
https://github.com/aws/aws-ofi-nccl/tree/aws
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[Note:] (XE:)

« EFA L®O mpirun ZRALUTNCCL 77U —>3 0 ZRTITBE, EFAFYR—KEhTVS
AVARL—=23AOREBENAZUTORS ICEETDIHENf HGYVET,
/opt/amazon/openmpi/bin/mpirun <command>

s P77V —3a > TEFAZMERATSICE. DLAMI TO EFA O ICRFTKSIC, mpirun O
>~ RIZ FI_PROVIDER="efa" ZEML £,

REY D

« EFARGSOEFIVT 1IN —T2EETS
c AVARVADIEE

- EFARR 774 O

EFARIEOEF1 VT 1T —TZ%EBT 3

EFAICIE., EF1VFT 4TI —7BHREDETEZEECND2IXNTORNT 710 %2FUTS
FAVFTATIN—=HFBETT, FHICOVWTE, "EFARFIXU ) ZSBLTLKEETV,

1. Amazon EC2 12 —)L (https://console.aws.amazon.com/ec?/) ZBEE £ J,

2. FTEF—2aoRADT[EFIVFTFATIN—T1Z2BRLT, [EF2VFT1TIL—TDEK] %
BRLULETD,

3. [EFIVTATIN—TOER] D14 RIT, UTZTVET,

c [EF2UF 4TI —74]IZ, EFA-enabled security group D&S7%&, ZHAYP T+
FADTATN—TEZAHNLET,

c (AT B, EFAVFATIIN—T OFEBHRBZEAILET,
. [VPC] T. EFASIIEDA VARV A%ERE TS VPC £BIRLE T,
o [ER] Z3&IRL F T,
4, ERUEEFIUFAIIL—TEBRL, [HB 27T [YIL—7 D) 2IE—LET,

5. [Inbound] (4 /N> R) R 7B &KV [Outbound] (FI KRNIV R) RT T, ROFIEZERTLE
£

. [Edit] Zi#IRLE T,
« [Type] T. [All traffic] Zi&IRL £7,
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-security
https://console.aws.amazon.com/ec2/
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c [V=RA]T[HAZL] ZBRLET,
« AE—LEEF2IUTATIL—TIDZET 1= RICBEUFTET,
« [RE] ZBRLET,

6. TLInUXAVAZRVADAZVIND VI RRZ T4V IODER ) BSRBIBDA NIRRT T14Y
DEBYPICLET, CORTYTHEENTE, DLAMIA VAR AEBETELRLBYET,

AVAZVADEE

M EFA AWS Deep Learning AMI FIRTE, A TDA VARV ABRATEARL—TFT A VI ATAT
HR—REATVWET,

» P3dn .24xlarge: Amazon Linux 2, Ubuntu 20.04

* P4d .24xlarge: Amazon Linux 2, Ubuntu 20.04

+ P5.48xlarge: Amazon Linux 2, Ubuntu 20.04

AToto>3>TE, EFARIISO DLAMI A 2 ARV AZRBE TR HFEICOVWTHEAL T, EFA
WNEDA VAR AORBOFHMIOVTK, JTFAZ—TLAAXY T I)L—7TEFAXRIED A
VABVAZRE TR EZRLTSEEV,

1. Amazon EC2 12V —)L (https://console.aws.amazon.com/ec2/) ZBE £ T,
2. [Launch Instance] (f AR ADEE) ZFIRLET,

3. AMI OERAR—2T, DLAMI V) —A /) —K"R—=DICHBDHHR—KhE TS DLAMI ZiZIRL
-

4. [Choose an Instance Type] (1 Y ARV AZRA T DER) R—T T, ROVWThHADOHR—KXG
KRDA VAR ARZA T &IBIRL ., [Next: Configure Instance Details] (XD FIE: 41 AR A
DEFMDORTE) Z2BRLET, YR—RENTVWBRAAZVADVARNIDOVTR, 2OUY
VESBLTLKEEVW, EFAE MPI OFERZRKBT

5. [Configure Instance Details] XR— TULTOBREZRITLET,

c [AVABRVAB]IC, BETD EFARBOA VAR AOEEANLET,

c [RYRD=D1BRF[HTRYN T, IVAREZVAEZRE TS VPCHELUTHTRY hNEE
RLUET,

s (AT2IVITLAARX Y RNIN=TT, TLARANITN—T LAV RBZ A%ZEM
EBRLET, BEBNTA—XVAEBBICE, T7LAAXYRNIIL—THTAIVAZV A
EREBLET,
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/authorizing-access-to-an-instance.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-instances
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-instances
https://console.aws.amazon.com/ec2/
https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html
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(AT 23N TLAAXYRNITN—=TE T, ILWILAAX NI =7 12BN ZiF
RU, ZLAAXRNTL=TODHLYRTVEEZANLL, TLAAXY NTIL—THRE
TUOTAR— ZERLET,

« %9, ZOAR— T [Elastic Fabric Adapter] ZBICLTLKEE WV, COAT T I UHAEMIC
BO2TWREHEEE, BRUEAMVARAZVARATIZRETEIHTZRY NMIEELET,

c [RYND—=DAVBR—=TIA A I3 >D[eth0] T, FILLWRY RD—DUA/4R—TI
AR ZBIRLET, BEICISUT, Z7ZA4IXVIPVM T RLAE1 2B EDEDA IPV4
TRLAZEETEET, BERTSNATVSIPGCIDR7AY V&FOHTRY MIA Y
AZAZBETREEE. BEICWWUT, 774XV IPV6 PRLAE 1 2B0EOEAHVA
JIPv6 P RLAZEETDENTEET,

s [ROFIE: ANL—20EM] ZBIRLE T,

6. [ANL—20EMAR—IT, AMI TEEENLERJI—ALAICMATA 2V AZRVAILTRYFT
BRYI—L Bl L—RF/NAAOKY) 1—4) £IEEL, [Next: Add Tags (RA: R4 DEM)]
ZERLET,

7. [Add Tags] R—> T, A—H—TL 2V RU—BERABEZE>TAV AR ADR T ZIEE
L. [Next: Configure Security Group] ZiZRL £,

8. EFXFIVFATIL—TORER—DT, EF21VFT4TI)IL—T70ENET THEFEOLFIV
TATIN—70FR 2RL., GICHERLEEFIVFTF1TIL—T%2BRLET,

9. [Review and Launch] Zi#RL £,

10. (MY AZVAERDER] R—J TREZHRL ., [BE)] Z2BRL TF—RTZRRL, 1A
2AZERBLET,

EFA RS 7 7 4 )L D#EEE
dA2JU=ILh s

AVARVAZRBELES, AWS OV —I)ITA VAR ADOFHMZRZELET, chZziT5IC
ik, EC2OAYVY—=ILTA VARV AZRBRL, R—JTOXRA IZH S [Description (FHH)] X7 %
BERL £ 9. [Network Interfaces: eth0 (XY RT—O A4 2B —T I/ R:eth0)] EVSNTAX—R %
RLU, ethOZO VY OTBERYTTYTHHEET, [Elastic Fabric Adapter] AXEMICE>2TWVS
CEEERLET,

EFANEMICHE>TVWEWESIE., ROVWTIhADAETCCNEBETEET,

c EC2AVABRVRAZRTL, ABUFIETHLVWAZ AR AZEEBHLERT ., EFAANRNEHTY
BDEEMFELERT,
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RREHA R

« BFEOAAZVAIZEFA ZHRNLET,

EC2 Y —IJL T, [Network Interfaces (XY RD—9 A4 RZ—T IAL A)] ICBBLET,

1.

2. [Create a Network Interface (XY KD —0 A2 RX—T7 T A RAZER) 27V Y I LET,

3. AVAZRVANAPTVWBREALHYTZY NEBIRLET,

4. 79, [Elastic Fabric Adapter] Z8%8lC L. [Create] (fERK) 20 Y VL ET,

5. [EC2Instances (EC2 1 VARV A RTICRY) . A1 VARV AEERLET,

6. [Actions: Instance State] (792> 32: A VAR ADOREE) ICBEL., EFAICT XY FISH
AR AZEFELLET,

7. [Actions (72> 3>)] »5. [Networking: Attach Network Interface (XY RO —F>J: x v k
V=047 T4 ADER) 2 BRLET,

8. KZBFEERLLEAR—TI4AZERL, [Attach (ER)] 20V Y I LET,

9. AVARVAZHEBLET,

AVABVANS

DLAMI IZF TIZ, ROTARNAVUT R HFFELET, ChEERTLT, A—RILEZ1-IIHE
L<O—RENATWREZHALET,

$ fi_info -p efa

HAORUTORSIZHY)ET,

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

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
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version: 1.0
type: FI_EP_RDM
protocol: FI_PROTO_RXD

tF1UT A TI—TBHEOHER

DLAMI ICTTIC, XKDTFARAVVTRDFEFEELET, ChEETLT, ERLEEFIVFA4T
=T HNELLKERETNATVWA L ERIELET,

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

HAORUATORSIZHEY)ET,

Starting server...
Starting client...

bytes #tsent #tack total time MB/sec usec/xfer Mxfers/sec
64 10 =10 1.2k 0.02s 0.06 1123.55 0.00
256 10 =10 5k 0.00s 17.66 14.50 0.07
1k 10 =10 20k 0.00s 67.81 15.10 0.07
4k 10 =10 80k 0.00s 237 .45 17.25 0.06
64k 10 =10 1.2m 0.00s 921.10 71.15 0.01
1m 10 =10 20m 0.01s  2122.41 494,05 0.00

WELBA2EURTLBEVWEER., EF1VTATIL—TFIECELVWANDY RITIORNNDV R
L=IIARBEENTVR L ZEFELET,

DLAMI T® EFA O A

RDIETIE, EFA ZHL T, AWS Deep Learning AMITIIILF /—RTF7 7V —>3 > %#ETY
BDHEICOVTHBELET,

EFA TYILNF/—RF77Vr—>3 > &ET

J—ROOISAZ—RBTT TS —23a > #E2T93CF. ROBENRETT,

NeEY D

« NAJ—RL A SSH OEML

« Hosts 7 7 1 )L DYERK

« NCCLTAN
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INAD—RL A SSH OFRL

DZ2AZ—HAD1 20 /—RZE)—H—/—RELTERLET, BYDO/—RBEX/N—/—R
ERENET,

1. V—R—/—RT, RSRAF—RT7ZEHRLET,
ssh-keygen -t rsa -N "" -f ~/.ssh/id_rsa

2. V—B—/—ROTZFAR—RNF—OFTZEELFT,
chmod 600 ~/.ssh/id_rsa

3. NTUvOU*x—% ~/.ssh/id_rsa.publcdE—L, 95 AX—ADX/N\—/—R~/.ssh/
authorized_keys® ICEEBMLET,

4. hT, 74R—=NIPZFERALT, V=HA—/—RASXUN—/—RICEEOTA > TE
BEIICHBYET,

ssh <member private ip>

5. U—H—_/—R® ~/.sshiconfig 77 A ILICATZEML T, V—H—/—RTOI—TJIVh
D ExiE strictHostKeyDFERR E ML ZE|EMICLE T,

Host *
ForwardAgent yes
Host *
StrictHostKeyChecking no
6. AmazonlLinux2 41V ARXRVATR, V—F—/—RTROONVRZEFTLT, REZ77A)L
ANDELWTF I EAFAZNELERT,

chmod 600 ~/.ssh/config

Hosts 7 7 4 )L DYERK,

) —R—_ /) —RT, 952AF—ADO./—R&EHZB TS Hosts 774N EERLET, Hosts 77 1)L
ISk, 952A2—KHNOE/—ROININMBETT, —/hosts 77 A INEERL, XDKDIZT S
AR—NIPEFEHALTE /—REZEMNLEY,

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

NCCL T A

(® Note

chSDTFARKIE., EFA/N—>321.30.0 £ OFINCCL 7S94 1.7.4 #EAL TET
ThTVWET,

LT, B0 E1—FT 1420 /) —RTHEENT - AOEEZTARNTZEHIC
Nvidia "2t 92 NCCLTARDYH 7Y KT,

HR—RENTVWBD A2 AZ 2 A:P3dn, P4, P5
BeeT AN
NCCL XY t—JEENILF/ —RTAN

nccl_message_transfer I&, NCCL OFI 7S 7 A/ U FBIZFES Y ICBEL TVWA L 2R TS
SOEEBTANTT, COTANTIE., NCCL DEHOEIET—XEIEX APl OBBEZRIIL F
T, EFATNCCLT77VT—23 > zRTERABC, FIICTRTRSIC mpirun N\OELB/NAZE
ALTLKEEV, 9FAZ—AHADA VARV ABE GPU ICETE, npENDODNTX—REZZEL
£9, FMICOVTIE., AWSOFINCCL RFIAIXRESBLTLSEEL,

XM nccl_message_transfer 7 A N EAAH CUDAxxx N—2 3> ATY., AU 7 NGO CUDA
N—=23AVZEEMADET, AmazonEC2 1 VARV ATHEAARELZEEND CUDA/N—2 3
ICXTBDIN RZRITTEEXRT,

$/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

HAFRORSIZBYYET, HOZEEL T, EFAN OFl 7ONAHELTHEAEThTVWR L%
BEEL KT,

INFO: Function: nccl_net_ofi_init Line: 1069: NET/OFI Selected Provider is efa (found 4
nics)
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INFO: Function: nccl_net_ofi_init Line: 1160: NET/OFI Using transport protocol SENDRECV
INFO: Function: configure_ep_inorder Line: 261: NET/OFI Setting
FI_OPT_EFA_SENDRECV_IN_ORDER_ALIGNED_128_ BYTES not supported.

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

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

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

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

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

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

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

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

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

INFO: Function: main Line: 183: NET/OFI Successfully accepted connection from rank 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

NT7#—=X2ATAN
P4d.24xlarge TOX I F/—RNCCL/N7 #—~X2ATAbN

EFATNCCLN7#—X>ATANEEETBICIE, 2D NCCL-Tests Repo TERHEAJREREAE
NCCLN7 #—IVATARNEERBLET. DLAMI [CIE, CUDAXXX AICBEENECOTARY
ELTVEYT, BRI, EFAZEAL TMBORI VTS NERTTEET,

MBORAVV T RNEERTEIEERE. ROBA A AEZSRLTLSEE L,

« EFATNCCL 77Ur—2 3> RTHIC, HIICRTESIC, mprun ANOELB/NAEFALE
9,

« DSARZ—HNDA VAR ADEE GPU OBICESVWT, NSX—ZFnp ENEZZELET,

- NCCL_DEBUG=INFO 754 &ML . O% O EFAERRRA . [Selected Provider is EFA] (2
BOoO>TVWBEEHEIELET,

c RADEDHICHENIDRSICNL—ZVTJOTDEREZRET S

TRAINING_LOG="testEFA_$(date +"%N").log"
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WFNADX/N—/—RTIOY> Rwatch nvidia-smi ZFEFAL. GPU OERARREZERL &
T, XD watch nvidia-smi AN RIFAH CUDAxxx/N\—2 32 AOIN RT, 1 2ARY
ADARL—FT A VIV ATALILKI>TEBYET, AVUTRNADO CUDAN—T 3 ZzBERR
5_&ET, AmazonEC2 A VAR ATHERAAEBREED CUDAN—2 3 ICHTRH AN REE
TCEET,

« Amazon Linux 2:

$ /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:/ust/
local/cuda-xx.x/1ib64: /usr/local/cuda-xx.x:/opt/amazon/efa/1lib64:/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}

e Ubuntu 20.04:

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

-x NCCL_DEBUG=INFO -x --mca pml ~cm \

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

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

1ib:$LD_LIBRARY_PATH \

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

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

HAOEROESICHEY)ET,

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

Using devices
Rank @ Group
Rank 1 Group
Rank 2 Group
Rank 3 Group
Rank 4 Group

[0x10] NVIDIA Al0Q0-SXM4-40GB
[0x10] NVIDIA Al00-SXM4-40GB
[0x20] NVIDIA Al0Q0-SXM4-40GB
[0x20] NVIDIA Al00-SXM4-40GB
[0x90] NVIDIA Al00-SXM4-40GB

Pid 9591 on ip-172-31-4-37 device
Pid 9592 on ip-172-31-4-37 device
Pid 9593 on ip-172-31-4-37 device
Pid 9594 on ip-172-31-4-37 device
Pid 9595 on ip-172-31-4-37 device

HOoH OHF O OB O
[SESI SR SEN S
A WDN P OS
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# Rank 5 Group 0 Pid 9596 on
# Rank 6 Group 0 Pid 9597 on
# Rank 7 Group 0 Pid 9598 on
# Rank 8 Group 0 Pid 10216 on
SXM4-40GB
# Rank 9 Group 0 Pid 10217 on
SXM4-40GB
# Rank 10 Group 0 Pid 10218 on
SXM4-40GB
# Rank 11 Group 0 Pid 10219 on
SXM4-40GB
# Rank 12 Group 0 Pid 10220 on
SXM4-40GB
# Rank 13 Group 0 Pid 10221 on
SXM4-40GB
# Rank 14 Group 0 Pid 10222 on
SXM4-40GB
# Rank 15 Group © Pid 10223 on
SXM4-40GB
ip-172-31-4-37:9591:9591 [@] NCCL
ip-172-31-4-37:9591:9591 [@] NCCL
symbol.
ip-172-31-4-37:9591:9591 [@] NCCL
symbol (v4 or v5).
ip-172-31-4-37:9591:9591 [@] NCCL

NCCL version 2.

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

18.5+cudal2.?2

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]

NCCL
NCCL
NCCL
NCCL
NCCL
NCCL
NCCL

NCCL

NCCL
NCCL

NCCL

ip-172-31-4-37 device 5
ip-172-31-4-37 device 6
ip-172-31-4-37 device 7
ip-172-31-13-179 device 0
ip-172-31-13-179 device 1
ip-172-31-13-179
ip-172-31-13-179
ip-172-31-13-179
ip-172-31-13-179

ip-172-31-13-179

ip-172-31-13-179

INFO
INFO

INFO

INFO

INFO
INFO
INFO
INFO
INFO
INFO
INFO

INFO

INFO
INFO

INFO

Bootstrap :

[0x90] NVIDIA Al0Q0-SXM4-40GB
[0xa@] NVIDIA Al00-SXM4-40GB
[0xa@] NVIDIA Al0Q0-SXM4-40GB
[0x10] NVIDIA Al00-

[0x10] NVIDIA Al00-

device 2 [0x20] NVIDIA Al00-

device 3 [0x20] NVIDIA Al00-

device 4 [0x90] NVIDIA Al00-

device 5 [0x90] NVIDIA Al00-

device 6 [0xa@] NVIDIA Al00-

~N

device [0xa@] NVIDIA Al00-

Using ens32:172.31.4.37

NET/Plugin: Failed to find ncclCollNetPlugin_v6

NET/Plugin: Failed to find ncclCollNetPlugin

cudaDriverVersion 12020

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

NET/OFI

NET/OFI
NET/OFI

NET/OFI

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

Disabling NVLS support due to NCCL

Setting provider_filter to efa
Setting FI_EFA_FORK_SAFE environment

Disabling NVLS support due to NCCL

Elastic Fabric Adapter

53



Deep Learning AMI

RREHA R

ip-172-31-4-37:9020:9063 [2] NCCL INFO NET/OFI Running on p4d.24xlarge platform,

Setting NCCL_TOPO_FILE environment variable to /opt/aws-ofi-nccl/share/aws-ofi-nccl/

xml/p4d-24x1-topo.xml

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

type

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

redop

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

root

time

(us)

11.02

11.01

11.02

11.01

11.02

632.7

627 .4

632.2

631.0

623.3

635.1

634.8

647.9

658.9

671.9

692.1

out-of-place

algbw

(GB/s)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.01

0.01

0.03

0.05

0.10

0.20

0.38

busbw #wrong

(GB/s)
0.00 0
0.00 0
0.00 0
0.00 0
0.00 0
0.00 0
0.00 0
0.00 0
0.00 0
0.01 0
0.01 0
0.02 0
0.05 0
0.09 0
0.18 0
0.36 0
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524288
696.6 0.7
1048576
729.2 1.4
2097152
794.5 2.6
4194304
837.6 5.0
8388608
931.4 9.0
16777216
1772.8 Se
33554432
2116.1 15.
67108864
2658.1 25.
134217728
3945.9  34.
268435456
7178.6  37.
536870912
13676  39.2
[ 1073741824
25497 42.1

# Out of bounds values
# Avg bus bandwidth

REETZ b

5

4

4

1

1

46

86

25

01

39

6

1

8192 float
0.71
16384 float
1.35
32768 float
2.47
65536 float
4.69
131072 float
8. 44
262144 float
8.87
524288 float
14.87
1048576 float
23.67
2097152 float
31.89
4194304 float
35.06
8388608 float
36.80
16777216 float
39.48
: 0 0K
. 7.46044

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

-1 715.3
-1 734.6
-1 785.9
-1 837.2
-1 929.2
-1 1773.6
-1 2110.2
-1 2650.9
-1 3943.1
-1 7216.5
-1 13680
-1 25645

® ] <- Used For Benchmark

15.

25.

34

37.

39.

41.

.73

.43

.67

.01

.03

.46

90

32

.04

20

24

87

14.

23.

31

34.

36.

39.

.69

.34

.50

.70

.46

.87

91

73

.91

87

79

25

0

EFATARNF BV BHEREZBRLIZCEZKRIATEIICE, XOTANEFEAL THEIAELTSEZ WL,

c EC2AVABVAARRT—BZFERALTA VARV ARATEZRBLET,

TOKEN=$(curl -X PUT "http://169.254.169.254/1atest/api/token"
token-ttl-seconds: 21600")

-H

"X-aws-ec2-metadata-

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

« N7 #—XRVATAN ZRT

s LTONTGX—BEHRETS

CUDA_VERSIO

N
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CUDA_RUNTIME_VERSION
NCCL_VERSION

c RICRILDIC, MRERIAL KT,

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

# Information on how the version come from logs

#

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

# NCCL version 2.16.2+cudall.8

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

1.7.1-aws

# ip-172-31-27-205:6427:6820 [@] NCCL INFO NET/OFI Using CUDA runtime version
11060

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

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

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

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

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

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

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

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

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

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

if [[ ${INSTANCE_TYPE} == "p4d.24xlarge" ]]; then
grep "NET/AWS Libfabric/@/GDRDMA" ${TRAINING_LOG} || { echo "Text not found:
NET/AWS Libfabric/@/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; }
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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/0/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" 11; 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; }
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 "**&*xkkkkkkkkkkkxkkkxkkkxxixx check_efa_nccl_all_reduce passed for cuda
VGISlOI’] ${CUDA_VERSION} EE R R R O O O L
else
echo "***x*xxkkxxkkxxkkxxkkxxkrxxi*x check_efa_nccl_all_reduce failed for cuda
VeISiOI'l ${CUDA_VERSION} LR R EE SRR SRS E SRS LSRR SRS S EEEEEE AL
fi

« RYFI—=VF—RIZTIVLATBICE. YIF/—Ral_reduce TARASOT—TILHID
RITEBMLET,

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}"
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GPUMDEZRVIHE IO FEL

RNt 3T, GPUDOREBILEEZRVIA7a ICOVWTHBELET, Ot 3
vk, EZRUY, BB, BRME, NL—ZU0FES—BUED—o 70— ERAZRICERET N
TVWET,
« EZRVUYT

« TGPUSTE_#Z'1)>7 9% CloudWatch
- ERiE1L

. BILEE

e NL—ZY

TZRV2Y

DLAMI IZ&, W< 2AD GPUEZRUZITY—IFTVLVAR=ILENATVET, COHAR
T, IO RULTAVARN=ILTRLEHICRATERD Y —IILIEDODVTEFTRENTVET,

« T GPUsEZAR')>% 9% CloudWatch - GPU R REE % Amazon ICHRETZHT7VA A
N—=Illenlkd1—7F14')F 4 CloudWatch,

e nvidia-smi CLI - 2% GPU > E1—F 1 9B LVOAXEYFERAREET XU T D 1—
T4 )T 1, ZnlE (AWS Deep Learning AMI DLAMN IC 7 A ARN=)LENTVET,

« NVNMLC 475 -GPU EZAVVIBRVBEBMEICEEZT IV EATES CR—AD APl
Zhilk, WD nvidia-smi CLI IC&>THEHAE N, DLAMIZZT VA AR=ILENTVET,
Fh, ThoOSBETOHRZERZICTD 0, Python BKY Perl /N1 REhTVWE
¥, DLAMI (27U A4 2 ARN—=)L&E 1 /= gpumon.py 1—F 4 T 4 &, nvidia-ml-py ® pynvml
NYT—2#FERALTVET,

« NVIDIADCGM - 95 AR —EEBY —)l, AEER—JICTIEAL, COY—=ILZA A=)
LTERETHHEERIELTLEETL,

® Tip
NVIDIA OEFE7OY T, DLAMI ICA VA KR—J)LENhTLWS CUDA WY —ILOEREICE
ITEIRFBEREMEL TSEETL,

+ Nsight IDE & nvprof ZfEfH L T TensorCore FAEEZE_X I LET,
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https://developer.nvidia.com/nvidia-system-management-interface
https://developer.nvidia.com/nvidia-management-library-nvml
https://pypi.org/project/nvidia-ml-py/
https://developer.nvidia.com/data-center-gpu-manager-dcgm
https://devblogs.nvidia.com/using-nsight-compute-nvprof-mixed-precision-deep-learning-models/
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T GPUsEZ&X ') > %9 % CloudWatch

GPU T DLAMI 2R T % é: ML= OXHRPICTOERRREZEHNTDHENVEICED
CENBNET, ChiF, T—ENATZAVORBLPREFZFERY NT—J0F1—-_2TIC%&
AEXRT,

BEALUTGPUXRNUORERETDICEK., XD 2 DOFEENHY) FT CloudWatch,

« AWS CloudWatch T— I R TXRND O AZRET D (HR)
T)AAN=)LE N gpumon.py AVUTRNEFERALTXRND)OAERETS

AWS CloudWatch T—=J I R TXRNU OV AZRET S (HER)

DLAMI Z#:4& CloudWatch T— T REHKELTGPU X MU O A%EEEL. Amazon EC2 &
AVAZATO GPU 7O AOERRRETE XTI LET,

DLAMI TGPUX KU JAZRETDICKE, XD 4 D2DOHLENHYNEXT,

s BIBRDOGPUXKNUIA%ZRET S
s MOWBEGPUXKDIRAZRET D
s ERAAREEINXNTOGPUXKNIIAZRETD
« NAZLGPUXKNUDA%ZRET S

BfetEF1UTANYFOFMIOVWTIE, TAWS CloudWatch T— T hOtFI1 )T 4
Ny FER, 2ZRLTLSEE L,

Bl SR

BBTAICE. 1 VARANARNI)ORZ ICTYSI1TEDRDELDSIZTS AmazonEC2 1 VAR
AIAMTOAHARRETEIHRENSH ') £9 CloudWatch, FMEFIEIC DLW TIE. CloudWatch
'"T—oI N TERATA 2 IAMO—)LE1—Y—%ERKT2, 2RBLTLSEETL,

B/PRD GPU XKUY AZRET S

dlami-cloudwatch-agent@minimal systemd H—ERXAZFER L THRNBRO GPU XKNU I A%
BELET, cOUY—EARUATOXRNIIAZFZELET,

« utilization_gpu

* utilization_memory
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/Install-CloudWatch-Agent.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/CloudWatch-Agent-NVIDIA-GPU.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/create-iam-roles-for-cloudwatch-agent.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/create-iam-roles-for-cloudwatch-agent.html
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ERREZADTRNRO GPU XKD T AT O systemd Y—E AU TOBRICHV T,

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

LMY RT systemd Y —ERAZBMCL TEBLE T,

sudo systemctl enable dlami-cloudwatch-agente@eminimal
sudo systemctl start dlami-cloudwatch-agent@eminimal

WO GPUXKNUJAZRET S

dlami-cloudwatch-agent@partial systemd H—ERZFERL THHWE GPU XNU IR %
BELET, cOUY—EAGUTOXRNIIAZFZELET,

« utilization_gpu

« utilization_memory
+ memory_total

* memory_used

* memory_free

EARERAOITOHE GPU X NU IR T systemd Y —E ARG TOBFRICH V) £,
/opt/aws/amazon-cloudwatch-agent/etc/dlami-amazon-cloudwatch-agent-partial. json
LATFOONYY RT systemd Y —ERAZBMCL TEBLE T,

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

EATEEZETNTO GPU XKUYV RAZRET S
dlami-cloudwatch-agenteall systemd Y—ERXAZFERAL THERATEZITNTO GPU X K~
DAZRELET, COY—EARUTOXNIIRZRELET,

« utilization_gpu
* utilization_memory

* memory_total
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* 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

ENREBFAOEAAREBZINTO GPU XKNUTA@ITO systemd F—E AT OFZRICHY)
X7,

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

LTFOONYY RT systemd Y —ERAZBMCL TEBLET,

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

NAZRLGPU XKUY AZRET D

BHREENLEXA NI VAN ERHZR/ IS BRVERE. NARL CloudWatch T—2 T2 K&
AILNEERTEEXT,

7

kg
i}

NAZLREZERT S

NABZRLBRET7ANEERTSICE, CloudWatch "T—J IV RBEZ7 7 A ZFBHTHERE
ERRETD ) OFMBEATYTZSRLTKEZL,
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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/CloudWatch-Agent-Configuration-File-Details.html
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COBITIE, AF—YEZN /opt/aws/amazon-cloudwatch-agent/etc/amazon-
cloudwatch-agent.json ICHB ERELE T,

NAZRLT7ANEFERLTXN) DAZRET S

RODIXY RZERITLT, DAZLT7AINICH>T CloudWatch T— T2 M Z2REL R T,

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 T—2 I hOtF1UT14/NY FEA

FLSDU—AE N/ DLAMIsIC K., FIAFEREZEH O AWS CloudWatch T—> > htEF2 U
TFANYFHNEREENATVET, UTOEI>3a>E#SBLT, BEVOARL—TFT 1T AT A
ICIBEU T, BEODLAMI ZR&HFOEF1IVTANYFTEHFLTLLESL,

Amazon Linux 2

yum Z{EH L T, Amazon Linux 2 DLAMI O &#® AWS CloudWatch T—> T htEF¥1 U7 4
NYTFZBBLET,

sudo yum update

Ubuntu

Ubuntu T DLAMI O &% ® AWS CloudWatch 17 4 /Ny FZEE TS IZIE. Amazon S3 &
JO—RUO%ZFERLTAWS CloudWatch T—J I REBA 2V ARN—IILTRIHENHYE
ER

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

Amazon S3 A O— RO EFEHALTAWS CloudWatch T— T RN B4V ARN=IINTBHE
DFEFEMICHOVWTWE., "H—/)N\—T® CloudWatch T—> I MDA VAR —=I)LEET, Z25RBL TL
e L\,

TVAVARN=)LE iz gpumon.py RAVU T NEFEALTXRN) O AZRKRETS

goumon.py EWS1—FT 14 UF 1 &, DLAMIIZZTUA VAR =ILENTVET, GPU XE
CloudWatch ., GPU EE. GPU Power ¥, GPU ZENFEARROEZ R T LikEaEsh, &
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/install-CloudWatch-Agent-commandline-fleet.html
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R—hKhENET, AOVTRE, EZRUIRNKRT—R%Z ICEHHICIEE L F T CloudWatch, A
DDTROVLK DA DEREZZEE CloudWatch $5 & T, ICEFENBTF—RORNEZRETE
£9, £EL, ROV NEBEBRITHHIC, XNUDIAZZETS CloudWatch &5 IC ZFRET S
PDENFHVYET,

TGPUEZZUT LY NT Y7L TEITTS A% CloudWatch

1. IAMA—YH%—%ERTDH, BEOI—HF—%2ZEL T, XMNJVIRAZ ZRITITHLEHDORY
o —%RELET CloudWatcho FILWI1—H—%EKT2HE. RiBEHREXTEL TS
Vo MODATY S THEICEVYET,

BZET S IAM R > —IE Tcloudwatch:PutMetricDatay T3, BilEhdRUS—EROKSIZ
BV ET,

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

IAM 1—%—0ERE ORUS—0EMOFEMIC DOWTIE CloudWatch, "5 @
CloudWatch RFI1IX> R ESBLTLSEZL,

2. DLAMI T, AWS 1B ZXE1TL., IAM 11— —RAEHREEELE T,

$ aws configure

3. EITBHENIZ, gpumon I—FT A UTAICVLK DL DBENBEICEDFZEN HYE
¥, gpumon 1—F 4 )7 4 & README RO I—R7OY VICERENLEFICH Y F
¥, gpumon.py AV UZNOFMICOVTIR, AV U7 ~® Amazon S3 NEFEMESRL TL
EEV,
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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
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Folder: ~/tools/GPUCloudWatchMonitor
Files: ~/tools/GPUCloudWatchMonitor/gpumon.py
~/tools/GPUCloudWatchMonitor/README

F7>a:
« 412ARY AN us-east-1 THEWIHFE, gpumonpy TU—T 3 Z2ZELET,

« namespace XL R—NPRABEDMDNTA—2% TEELET
CloudWatchstore_reso,

4. BIE, RVVJTRNTIE Python3 DA PR—KREhTVET, FLEITBZTL—LD—UD
Python 3 IREFEZBMILT S A, DLAMI ® —fix#Y 7% Python 3 IREZBMLL E T,

$ source activate python3
5 gpumon 1—F A VF 12NV OISV RTEFTLET,

(python3)$ python gpumon.py &

6. 7 ZIOHEBVT https://console.aws.amazon.com/cloudwatch/ I 7 I t2AL, XRNU I RA%E
RUET, BEIZEEDeepLearning "cL—Z>29 1 FHYET,

® Tip
gpumon.py ZZETDE TEAMZEBELEETEE T, store_reso ZHRAEITD &L
T, LR—NOERZRAEITZD__EETEET,

ARiE, p2.8xlarge 1 VARV ATRL—Z292a7&#FER') > 93 gpumon.py DETICHE
9% CloudWatch 72 7L R—bOHITT,
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https://console.aws.amazon.com/cloudwatch/
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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

HEICHUT, GPUEZ RV IBLUTHELICETZMORNEY VESBTEET,
- EZ2VT

« TGPUsEZ&'>7J 3% CloudWatch
- BBt

- hL—=Z2YT

RiB1L

GPU 2R ARISERATD®H. T—ENA T4 2KHEILL, ®REFEXYND)—V%&EF1—
ZUU0TEET, AORNTRTELDIC, Z21—FIINRYRND—IDRATATELERFELRERET
&, GPU N —EBML<EREh, BEEINF T2 EHEhBEVTREEN Y ET, BHREL
F—RANOO—REZBE{tTDE, CPUAS GPUANDRRNILZRY VERBSTENTEET, /\1
TVRAE—23 &AL (7L—LT—9THR—KRENTVEES), NVFHAXZHBEL
TA—I)ZRHMTSCET, Z1—JIINRYRNI—VBBRZRABITDENTEEFT, FEALED
7L—LD—0 Tk, ZHRE (float16 Tk int8) NL—Z—2J2FERATREETEXRT, A—
7Y RNOELICBINBMENF RAAREENF HYET,

LTORG, ERSELEHBEEZEBALEBEOERBNBENT A —X 2 AALZRLTVET, BR
F. EBITEZT—REREBENTZIRY NIT—TICL>TEBYEXT,
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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

GPUNT7 #—X2VAOKREILDOH, 57 0OHE: MXNet & Gluon DN T #—X 2 ADE N

ROHA RTIE, DLAMI ZFEAL, GPU/NT7 #—X 2 ADQELEICEII DA T3 vIc2VWTENL
x£9,

(N =Ry
+ BIALIE
e NL—Z2Y

I UBEE

RSDATA—X=23RF—TXT—23 VLD T—EOBMBERK, Z<DHFEE. CPU
NIV RRBTHY, NATZA2L2ETRRNLRY VLD ARMENA BV ET, 7L—LT—7IC
&, BEBLBEADOHEKAKEEFNHYETH., DALI(F—RFA—TI X FT—23>Z475)) &
JL—LTD—0DHEIRARATZAVRYNT =X AN LEZ ZEZERIELTVET,

* NVIDIA F—ZRFA—9X>7—23>54751) (DAL): DALl Ik, F—RFA—IX>F7—23a>
ZGPUICA7AO—RULET, DLAMIIZERTVA AR =ILENTVEE AN, DLAMI X0
Amazon Elastic Compute Cloud 1 > AZ >V AIZDALI 24 2 AR=IT2H, HR—KREhTL
7L—LD—90 FTFEO—RTBEICKY), DALIICTOEATEET, FMAICOVWT
&. NVIDIADI7HA RO DAL 7O TV MR—DESBLTILKEE Y, I—AT—ADHIE
O—RYFILOATO—RIZCDOWVWTIE, SageMaker "8IEBNL——20NT7 #—X 2 AY
V7N BBRLUTLKEE L,

« nvJPEG: C 7’09 X —M[+ GPU IR JPEG FA—F—F4 75U 1 DDA A= FIE/NY
FOFA—RICMAT, REFBICHEITZIEREDONT VAT —X—2a v BEEHR—F&
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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
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NTWVWET, nvJPEG ICIk DALI AM"EFIAENTVET, £h&, NVIDIA DT 7H 4 KD nvjpeg
R=IUHNSEIO—RL, MEICERATEIEETEERT,

MBEICISUT, GPUEZRV 2 IBIOHRELICETZIMORNEY VESBTEEXT,
- EZXRUYT
« TGPUsEZ=%&' > 3% CloudWatch
&1L
B
- fhL—Z27

NL—Z27

BERERNL—Z2JTR., XEUOEBNBUTLY) AREZRY ND—02F70O4 0LV, BXE
EREFEBERY N D) —JELBLTXEVDOEREBZRSLENIZCENTERT, L
V), AVE1—FTAVINT#—XANFMELET, £z, BH/— Ht“ﬂbfhb—:/ﬁT
BREEZERTHS. ¢E#OHEKT REFEEVWS XY REBSINET, BEBENL —
TFAIBIRE, T—EFYATA VT ERRAT— U/ﬁEﬂ%?%%Eﬁ&Uﬁ?omnFE
ZHR—BRIBTIL—LTD—IUTINZITIHFELCODVTHALTVRHA REUATICRLET,

« NVIDIA Deep Learning SDK - MXNet ., PyTorch, & NEERBEREIZODVTHHATS
NVIDIA DT 744 R0 KRF 1 X2~ TensorFlow,

® Tip
T, DITHARNTRBRLETL—LD—V%®EL., "BERBE.L £ Tpl16, =8
R TCERFORBEILFZZSBLTLKEETV, UTORERBEHA RARICILDAREHENH
VWVET,

 TensorFlow (EFZ) ICLZPBREBERNL—Z2J -NVIDIA 70741 K,

» Mixed-precision training using float16 with MXNet - MXNet VI 7H A R LD &< 2 EMH
iLE,

* NVIDIA Apex: NVIDIAD I 7HA4A hO7OV5E. THEICEEBENL—Z2J%1T5
26 DY —)L PyTorch,
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https://developer.nvidia.com/nvjpeg
https://developer.nvidia.com/nvjpeg
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/
https://devblogs.nvidia.com/apex-pytorch-easy-mixed-precision-training/
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BBEIZHUT, GPUEZ RV ITBLURBEILICETZMORNEY VESRBTERT,

c EZZVY

« TGPUSEZ#&) Y 9% CloudWatch
o FE{L

s NL—22F

DLAMI Z{&Z = AWS Inferentia v 7°

AWS Inferentia &, (&2 TERETES LD ARLABMEBT Y 7 AWS T, SHEZHRTRICHE
ATEET, COF Y7 E2ERATSICIE. Amazon Elastic Compute Cloud 1 > AR A&t Y b
7Y 7L, AWSNeuron V7 hJIFTHREFY N (SDK) ZEMAL T Inferentia FvY 7ZHOPHL F
T, BEKICFRS O Inferentia T ARV IV AZEM TS =8 (IZ. Neuron #” AWS Deep Learning
AMI (DLAMI) IC# & RAERTVET,

LT RNEY 2T, Inferentia & DLAMI OFEFAZREB T2 HEICOVWTEHALET,

AR
« AWS Neuron 2L 7= DLAMI 41 AR ADEH
« AWS Neuron T® DLAMI O fEA

AWS Neuron ZFE AL 7= DLAMI £ AR ADEE

B# D DLAMI i& Inferentia AWS THERATEZA L5274V, AWS Neuron API NY T—D A B L
TWET, DLAMI A VARV AL REH T D21k, DLAMI OB EFEESBL T EE VW, DLAMI
EEBRLES, WTOARATY 7#ERAL T, AWS Inferentia F ¥ 7°&£ AWS Neuron UY —ANT Y
TATTHDIEEEBBELET,

&

s AVARY ADHER

« AWS Inferentia 7*/N 1 A D& Al

« DY—AQERRRDERT

« Neuron Monitor (neuron-monitor) O &£

e Neuron Y 7 NJDITFOTFY7IL—R
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https://docs.aws.amazon.com/dlami/latest/devguide/launch-config.html
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A2V AZY ADTERR

AVAZABFERATDHEIC, 1 VARXVANELLEY RT7YT&EN, Neuron TEREENTWLD
CEZBELET,

AWS Inferentia 7/\ 14 A D& Bl

A2V AR AL Inferentia T/NA AOBZHRITDICIE, XOOAN REFERALET,

neuron-1s

A2 AR A Inferentia TINA AT RYFENTVWBREHEES, HARXKOKSIZBEVYYET,

D D D Fm e e - B e T e +
| NEURON | NEURON | NEURON | CONNECTED | PCI |
| DEVICE | CORES | MEMORY | DEVICES | BDF |
Fem - Fem - Fem - Fem - - 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 |
D D D Fm e e - B e T e +

TENTWBHHDIEE Infl.6xLarge 1 VARV AN SEBENLEENTH Y., ROFINFEENATVE
¥,

« NEURON DEVICE: ([CZE|V) 4T as N5 ID NeuronDevice, —cDIDlF, BN ZFHTRELD
CEBROT O RALEZRETDEEICHEAET NET NeuronDevices,

« NEURON CORES: NeuronCores ([CZ7£ 9 % D NeuronDevice,

« NEURON MEMORY: I ® DRAM XE!) & NeuronDevice,

« XU FT Y RF/V4 A: NeuronDevices IZ#E#t & 17z F DO ftt NeuronDevice,
« PCIBDF: @ PCI Bus Device Function (BDF) ID NeuronDevice,

)Y —ADERRADRTR

neuron-top N> RZMAL T, NeuronCore $ &V vCPU ERAE, XEVFEARX, O—R&
NEETFIL, BT Neuron 77U —23a 2 ICBI28R5BEHREZRRLET, 5/#neuron-
topE L TRETSE, ZFATAIINTOBMEBET7 VT —23 > 0F—fNRRENET
NeuronCores.,
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neuron-top

T7U5—>a 420 #FEALTVWSIHEE NeuronCores, HARRXORD KRS IZHY) ET,

Neuron R—ADHBRT 7V Tr—2 3 2ERBLUOHKBENTZDEHOVY —AOFHMIIOWVT
l&. Neuron Tools 2B L T E&E ),

Neuron Monitor (neuron-monitor) @ fi£

Neuron Monitor I&, AT ATERITENTWS Neuron SURAALADPSX KNI AZIREL, UX
ELEF—2%Z JSON EXTEELHHICARNI—Z2TILET, cNSOXRNJUIAR, B’E
T7ANEBELTRETDANIIATIL—TILHERENET, Neuron Monitor DFFFRIZ DOV T
(&. Neuron Monitor User Guide 2B L T &L\,

Neuron Y 7 NI TF7OTF7 Y7L —R

DLAMI AT NeuronSDK Y 7 R JIT7ZEHIDHEICOVWTIEE. AWS " Neuron 2y h7v
T4 R, ZSRBRBLTLSEETY,
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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
https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-intro/neuron-install-guide.html
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RODATYT

AWS Neuron T®» DLAMI O {E A

AWS Neuron T DLAMI O {EH

AWS Neuron SDK O —#g &7 —2 70—k, UEICNL—Z2J U E#BEEEF /N 22N A
LNGF—N—TAUNAILTBETT, TDOR, RITOLEHICT—TAT7IOREINfMMIA2ARY
AILBAmLET, AWS Deep Learning AMI ( DLAMI) (Z1&, Inferentia ZFEA TS Infl 1 2 AR
ATHRZIONAIULTETIRDLEOICHAEBEDN TIXNTTVA VAR =ILENTVET,

LTt 3> TR, Inferentia & & EIC DLAMI ZFERAT2HEICDOVWTEHBALET,

P

 TensorFlow-Neuron & AWS Neuron Compiler M £

AWS Neuron TensorFlow Serving O £

MXNet -Neuron & AWS Neuron Compiler ® {8 F
MXNet-Neuron E7 )L —E > T QR
PyTorch-Neuron & AWS Neuron Compiler @) £

TensorFlow-Neuron & AWS Neuron Compiler @ £

COF1—KNUTITIE, AWS Neuron 1 /NA 5% ER L T Keras ResNet-50 EFI)LZ 12 /N
A1ILL, RETNLEFTIEL T SavedModel ERTCITVAR—RNTDHEZRLET. COFER
&, —ME7% TensorFlow EFIILRBAELFERXN TS, £hoo ADBlZFERALTINI A2 ARV AT
HRERTIDHEEFEBELET,

Neuron SDK O E#IC DV Tk, AWS Neuron SDK O RF 1 X R ESBLTLSEE L,

AEN

- FIRREMH

« Conda REDT VT 171t
« Resnets0 /N1 )L

+ ResNet50 # i@
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https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-frameworks/tensorflow-neuron/index.html
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EIE=2es

COF1—RNUTINEFEHRATDHEIC. AWS Neuron ZFEAL 7= DLAMI 4 V> AZ > ADRE OFREA
TYTEZETLULTBLKBENHYVET, £k, REFZESLU DLAMI OFERAICERBBEL TVRHE
NFHYET,

Conda BENMT VT 171t

ROOAY R%EFAL T TensorFlow-Neuron conda BEZT7 9571 7{LLET,

source activate aws_neuron_tensorflow_p36

BEDO CondaIIREKTITAICE, KOOV RERITLET,

source deactivate

Resnet50 /N1 )L

RONBZED tensoxrflow_compile_resnet50.py &\ S Python AV U7 N EERKLET,
Z @ Python AU 1) 7 & Keras ResNets0 EFI)LZ A /NMIILL, REFEEHEEFILELTIVA
71-:_ I\ L/ia-o

import os

import time

import shutil

import tensorflow as tf

import tensorflow.neuron as tfn

import tensorflow.compat.vl.keras as keras

from tensorflow.keras.applications.resnet50 import ResNet50

from tensorflow.keras.applications.resnet50 import preprocess_input

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

# Prepare export directory (old one removed)

model_dir = os.path.join(WORKSPACE, 'resnet50')
compiled_model_dir = os.path.join(WORKSPACE, 'resnet50_neuron')
shutil.rmtree(model_dir, ignore_errors=True)
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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[@]},
{'output': model.outputs[0]})

export_dir
inputs
outputs

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

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

RO REEALTEFN 2O NAILLET,

python tensorflow_compile_resnet50.py

OAVNAINRBIZEBDL LN ET, TTITDE, HABRDKRSICHYXT,

INFO:tensorflow:fusing subgraph neuron_op_d6f098c@1c780733 with neuron-cc
INFO:tensorflow:Number of operations in TensorFlow session: 4638
INFO:tensorflow:Number of operations after tf.neuron optimizations: 556
INFO:tensorflow:Number of operations placed on Neuron runtime: 554
INFO:tensorflow:Successfully converted ./ws_resnet50/resnet50 to ./ws_resnet50/
resnet50@_neuron

N1 IILE,. REENEETILE ws_resnet50/resnet50_neuron.zip ICEMENFET, KL
TOOX RZEFEALT, EFILEZHRRL, HWAOY > TINAX—22ZDO0—-KRULETD,

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

ResNet50 #E:h

RONBZED tensoxrflow_infer_resnet50.py &L\ S Python AU NEERLET,
DAV RE, Ueflc NS IIEchiz#EwmEFINZ2EALT, ¥JO0—RLEEFILICRLT
EWREERITLET,

import os

import numpy as np

import tensorflow as tf

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

# Create input from image

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

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

img_arr3 = resnet50.preprocess_input(img_arr2)

# Load model

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

model_feed_dict={"'input': img_arr3}

infa_rslts = predictor_inferentia(model_feed_dict);

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

ROIX RZFEALT, EFILICHL THBERITLET,

python tensorflow_infer_resnet50.py

HARRXDRSICHEY KT,

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

AWS Neuron TensorFlow Serving O 54

AWS Neuron TensorFlow Serving ® f£ F

CHDFI—KNUTILTR, RESNIZTEFTIL% TensorFlow Serving THEATBKSICIT I AR—
NEDFIC, T 7%2ERL, AWS Neuron AVNAINATY T ZEBMT D HEERLET,
TensorFlow Serving l&, XY RO —U 2 THREARAT—ILNT VYT TEDH—EAZATAT

9, Neuron TensorFlow Serving I&. B& ® TensorFlow Serving £ELU APl ZERAL &7, H—
NDEWVRE., REENEEFIZ Inferentia AWS BICAVNAILTBIRXENFHY, TORUKRAV B
FEVWSEBRIOBIONAF)THBDZ ETTFtensorflow_model_server_neuron. /N1 F U
l&. /usr/local/bin/tensorflow_model_server_neuron cd» '), DLAMI ICHS AL H 1>
ARN=ILENTVET,

Neuron SDK O E#AIC DLV Tk, AWS Neuron SDK O RF 1 X R ESBLTLSEE L,

- Conda REDT7 VT 1714k

s RELEEFINOAVNAINET VD AR—K

- RELEEFILOEHE

s EFING—N—AOHRIITIANZERTS

Bl SR

COF1—RNITZIINEFERTDEIC. AWS Neuron ZFEAL 7= DLAMI 4 V> AZ > ADRE OFREA
TYTEZETLULTBLKBENHYVET, Tk, REFESLU DLAMI OFERAICERBEL TLVERIHE
NFHYET,

Conda BEODT VT 171

RO RZEFEAL T TensorFlow-Neuron conda IR3EZ 7057 1 7L LE T,

source activate aws_neuron_tensorflow_p36

BED Conda REZKRTIIXENHBEHEE. KOOV RZETLET,
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source deactivate

FKELVLEEFILOONAINETI I AR—H

LTORBNEENLE Python A2 U7~ tensorflow-model-server-compile.py Z#ERL F
To CcOATVVTNIE, Neuron ZFEALTIZ 72 ERL, INMILLET, XRIC, ANALIL

ENLTZ 72 RESNEETFINELTIVAR—RNLET,

import tensorflow as tf
import tensorflow.neuron
import os

tf.keras.backend.set_learning_phase(0)

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

inputs = {'input': model.inputs[0]}

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

# save the model using tf.saved_model.simple_save
modeldir = "./resnet50/1"

tf.saved_model.simple_save(sess, modeldir, inputs, outputs)

# compile the model for Inferentia

neuron_modeldir = os.path.join(os.path.expanduser('~"'), 'resnet50_infl’,

tf.neuron.saved_model.compile(modeldir, neuron_modeldir, batch_size=1)

ROIXY RzEALTEFLZ2ONAILLET,

python tensorflow-model-server-compile.py

HAOEROESICHEY)ET,

INFO:tensorflow:fusing subgraph neuron_op_d6f098c@1c780733 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

lll)
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INFO:tensorflow:Successfully converted ./resnet50/1 to /home/ubuntu/resnet50_infl/1

RELEETFILORE

EFI)NEANAIILES, ROOXN > RZEAL T, RELEEFILIC
tensorflow_model_server_neuron /N1 1) ZRHTE X T,

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

HBAORRODESICBYET, ANAMILENETFILE, EROERBOLEHICH—/N—IC&K2T
Inferentia /N1 A® DRAM IZAT— 0 hE T,

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 ...

EFNY—N—\OHERIVIIANZERT S

IXRNDAZBRT tensorflow-model-server-infer.py &W> Python AV U7 N EERLET, <
DAZVTRNE, T—ERATL—LD—UTHB gRPC ZN L THRZETLET,

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
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if __name__ == '_main__"':
channel = grpc.insecure_channel('localhost:8500"')
stub = prediction_service_pb2_grpc.PredictionServiceStub(channel)
img_file = tf.keras.utils.get_file(
"./kitten_small.jpg",
"https://raw.githubusercontent.com/awslabs/mxnet-model-server/master/docs/
images/kitten_small.jpg")
img = image.load_img(img_file, target_size=(224, 224))
img_array = preprocess_input(image.img_to_array(img)[None, ...])
request = predict_pb2.PredictRequest()
request.model_spec.name = 'resnet50_infl'
request.inputs['input'].CopyFrom(
tf.contrib.util.make_tensor_proto(img_array, shape=img_array.shape))
result = stub.Predict(request)
prediction = tf.make_ndarray(result.outputs['output'])
print(decode_predictions(prediction))

RDIANY RTGRPC ZEAL T, EFIOHEREERITLET,

python tensorflow-model-server-infer.py

HAOEROESICHEY)ET,

[[('n@21230@45', 'tabby', 0.6918919), ('n02127052', 'lynx', ©.12770271), ('n@2123159',
'tiger_cat', 0.08277027), ('n@2124075', 'Egyptian_cat', 0.06418919), ('n02128757',
'snow_leopard', 0.009290541)]]

MXNet -Neuron & AWS Neuron Compiler @ &£ F

MXNet -Neuron > /N1 )L APl IZ, AWS Inferentia /N4 ATETTEREFINITZ 72N/
ILT2HEERHELET,

COBITE, API Z2EAL T ResNet-50 EFI)ILZO/NAMIL., TheEAL THRERTLR
ED

Neuron SDK O E#AIC DV TIE, AWS Neuron SDK O RF 1 X R ESBLTLSEE L,

P
. HREH
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« CondaIREOT VT 171k
« Resnets0 /N1 )L
« ResNet50 #:#

EIE=2es

CODF1—KUFTINZFERATAEIC. AWS Neuron ZEHL 7= DLAMI 4 > AZ > ADEE OEREA
TYTEZETLUTBLKYBENHYET, £k, REFESLU DLAMI OFEARICERBBEL TLIHE
FHYET,

Conda BEODT VT 171

ROOAX > RZEFEAL T, MXNet-Neuron Conda IREZT7 9T 1 7ICLET,

source activate aws_neuron_mxnet_p36

HED Conda RIRZKRTIAICIF. ROONX REEFTLET,

source deactivate

Resnet50 /N1 )L

XDORNET mxnet_compile_resnet50.py &S Python AU KNEERLET, DAY
1) 7" Nk, MXNet -Neuron 1>/ /N4 )L Python API Z{#f L T ResNet-50 EF)IN 21> /NM1IILLE
CB

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)
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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)

ROIXY RzEALTEFLZONAILLET,

python mxnet_compile_resnet50.py

OAVNANICREBE A AN ET AVNAIUARTIDE, ROTFAUFBREODT A LI NIICEK
RENET,

resnet-50-0000.params
resnet-50-symbol. json
compiled_resnet50-0000.params
compiled_resnet50@0-symbol. json

ResNet50 #3h

RDABRT mxnet_infer_resnet50.py & \\S Python AV VT KN E2ERLET, CORIVT
N, B TLAX—DESDIVO— KL, ThEEALT. IV NCLENEEF L EROHRE
RITLET,

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

# Channel first

img = img.expand_dims(axis=0)

# batchify

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

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

args['softmax_label'] = softmax

args['data'] = img

# Inferentia context

ctx = mx.neuron()

exe sym.bind(ctx=ctx, args=args, aux_states=aux, grad_req='null')
with open('synset.txt', 'r') as f:

labels = [l.rstrip() for 1 in f]

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

ROIXY RZEALT, DN ENLEEFIILTHBEZRITLET,

python mxnet_infer_resnet50.py

HARRXDRSIZHEYET,

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

RDATY T

MXNet-Neuron EFIIH—E> T O FEH
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MXNet-Neuron EFILH—E> T DO EH

COF1—KNUTITE, BEIICNL—ZT&Eni MXNet EFILZFERAL T, NILFEFILY—
N— (MMS) TUTNEBALDAX—D 0B ERTIDHEEZFELET. MMS &, BBEBEXL

BRBEB7L—LD—VZFALTRNL—Z20JEhERBEBTTI/IN Z2RUHIT D LOOTEM
& easy-to-use V=)L TF, cOFI—KUTIICIE., AWS Neuron ZFEAL LIV NAMILATY
7°&E, MXNet ZFEHL 7= MMS OEENEENTVET,

Neuron SDK O F#AIC DV TIE, AWS Neuron SDK O RF 1 X R ESBL TS EE L,

AE

- BIREMH

« Conda RIEDT VT 171t
« A—RAEOHATIO—R

- EFILOONANL

- HRDREIT

HI R SR

COF1—RNIUTINZFERTBDEIC, AWS Neuron ZEAL 7z DLAMI 4 2 AR ADRE DEREA
TYVTERTLTIHBLKBENHYNET, iz, REFBHLT DLAMIOERICEREL TLWIHE
FHYNET,

CondaIREDT VT 171k

RO REFEHAL T, MXNet-Neuron Conda RIEZT VT 1 JICLET,
source activate aws_neuron_mxnet_p36

WED Conda IREFEZKTITHICEK, XROIAN RZERITLET,
source deactivate

d—RploX>H>O—R

COBERITIRICE., ROON REFEALTI—RHIEZFEVO—-RLET,

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

RORNAET multi-model-server-compile.py £€WS Python RV U7 R EERLET. DA
217 ME. ResNets0 DO EFI)L % Inferentia T/NA AZ—45"Y NZONAILLET,

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

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

nn_name = "resnet-50"

#Load a model
sym, args, auxs = mx.model.load_checkpoint(nn_name, 0)

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

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

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

EFNZINAILTBICE, ROOAIY RZEALET,

python multi-model-server-compile.py

HARRXDRSIZHEYET,

[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...
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[21:19:00] src/nnvm/legacy_json_util.cc:217: Symbol successfully upgraded!
RONBZEL L signature. json WS RBID 7 7AIILZEHERL, ADWBEFRRERELE T,

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

ROAX > RZFEAL T synset . txt 77 ML EFPHTCENTEET, COTT7AILE.
ImageNet FRIVZADEZERD)ARNTT,

curl -0 https://s3.amazonaws.com/model-server/model_archive_1.0/examples/
squeezenet_vl.1/synset.txt

model_server_template 7#ILEZADT T L —NIHEKHDARLY—ERITZAZERL F
I, XROIANVRZEFERALT, V7L —hNZ2BEOEEF(ALIKNJICOE—-LET,

cp -r ../model_service_template/* .

RDEKSIZ mxnet_model_service.py EZ1—/LZ#HmHEL T, mx.cpu() ATFARN%Z
mx.neuron() AVTFARNCEZEHTR A E T, MXNet-Neuron (& NDArray & & T Gluon API & 1
R—=RMLTVWAEVE®S, model_input OFREBLEF—RIAE—Z X NTIRNTIHLENHYF
9,

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]

ROARXY RZEEALT, EFLT—AANTEFNEZNY T—IHLET,
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cd ~/multi-model-server/examples
model-archiver --force --model-name resnet-50_compiled --model-path mxnet_vision --
handler mxnet_vision_service:handle

WD RIT

NILFEFINY—N—%REL, XOON REMFEHAL TRESTUIAPI 2FF 92 EF/)L20—R
LET, neuron-rtd A" 77 F )L RERETRITENTVWBR CEZHERLET,

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

LTOORY RTHYTINAX—DZERAL THEREERTLET,

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

HARRXDRSICHEYET,

"probability": 0.6388034820556641,
"class": "n@2123045 tabby, tabby cat"

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

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

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

AWS H#EER 85



Deep Learning AMI BREHAR

"probability": ©0.01915954425930977,
"class": "n@2129604 tiger, Panthera tigris"

}
]

FARNRBIZOU—"TFv7$5IC1E. RESTiUlAPI 2R L THIBROY > REFKTL, XOOAY R
ZEEALTEFILY—N—%ZFELLET,

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

multi-model-server --stop

UToOHINRRENETET,
{
"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

PyTorch-Neuron & AWS Neuron Compiler @ £

PyTorch-Neuron 1>7/N4 )L APl &, AWS Inferentia /N4 ATRITTEZEFINIZ 72N
AIINTBHFEERBLET,

NL—Z2TFBRETFIE. Inf1l 41 AR AILT7O4F B8, Inferentia X—4Y MO /N
AINTEIRENHYVET, XKOF1—KUFITR, torchvision ResNets0 EF7I)L&E /N1 ILL,
REES N TorchScript E2 1 —J)LELTIVAR—RNLET, COTEFIE, HERERTIDLED
ICERAENET,

BEL, COFI—RNUTPILTRERIOANAILEHRBOMMAIZ Inffl 1 VAR AZFEALET, ER
ICE, BAVARVAT7PE)—BEDRDA VARV AZRA T2 ERALTEFILEINAILT
EFET, TOE, ANAIINEnETFT)INE Inffl #BRY—N—ICFTO4TD2HBENF HVYET, 5F
MMIZDOWTIE, AWS ™ Neuron PyTorch SDK RF I X k) Z28BLTLSEEL,

P
. BIIRSMH
« CondaIRENDT VT 171t

AWS H#EER 86


https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-frameworks/pytorch-neuron/index.html

Deep Learning AMI BREHAR

« Resnets0 /N1 )L
« ResNet50 #5#

EIE=es

COF1—KNUTIEFEHTDEIC. AWS Neuron ZFEHL = DLAMI 4 VAR ADFEE OEREA
TYTERETLUIBLKBENHYET, £, REFZBLU DLAMIOFERAICEREL TVIHE
FHYET,

Conda BEMOT VT 171t

RO R%EMHEAL T PyTorch-Neuron conda IREZ 7 U5 1 7L LE T,

source activate aws_neuron_pytorch_p36

BEDO CondaIRIREKTITAICE., XOOAN REERITLET,

source deactivate

Resnet50 > /N1 )L

RDORNAET pytorch_trace_resnet50.py &S Python AV U REERLET. CODAT
7° N &, PyTorch-Neuron >/ 4 JL Python APl /L T ResNet-50 EFI)L &I /NAIIL L&
CB

® Note

torchvision & torch /Ny 77— 0O /)N—2 3 @I, torchvision EFI/)LOI /N1 )L
RICEEITRNERFEBRIHVET, cnsSOEKFEFRIL—IE. pip ZNLTEET
& X T, torchvision==0.6.1 I& torch==1.5.1 UIJ—RAEXRIEL ., torchvision==0.8.2 (&
torch==1.71 V) —AICH L TVWET,

import torch

import numpy as np

import os

import torch_neuron

from torchvision import models
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image = torch.zeros([1, 3, 224, 224], dtype=torch.float32)

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

## Tell the model we are using it for evaluation (not training)
model.eval()
model_neuron = torch.neuron.trace(model, example_inputs=[image])

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

AVNANATVTRNERITLET,

python pytorch_trace_resnet50.py

ANANICGE B A DAY ET, ANAIIUNETITDE, ANAIILEnEETEFTILE
resnet50_neuron.pt ELTO—AILFALIKNJICREFEEINET,

ResNet50 #:h

RDORNAET pytorch_infer_resnet50.py &\\S Python AV U REERLET. COAT
ThE, Yo7 AX=272Fo200—RL, ThzEALT, OONMILENEETINZE OHR
ZERITLET,

import os

import time

import torch

import torch_neuron
import json

import numpy as np

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

## 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")
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## 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)][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, @.225])

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

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

## Load model
model_neuron = torch.jit.load( 'resnet50_neuron.pt' )

## Predict
results = model_neuron( image )

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

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

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

ROV RZEALT, ANANENEETLTHREZRITLET,
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python pytorch_infer_resnet50.py

HAORRRODISIZE)ET,

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

ARM64 DLAMI

AWS ARM64 GPU DLAMIslE, REBZEV—IJ0—RICEWNT7 =X AETARNWRZR
MIBDRSICHRIENTVET, BEAMICE. G5y 1 VARV AR A 7121 Armb4-based AWS
Graviton2 7O Y H AFEHENTVERT, chiF, [CE>THEOLSEBEANWS Eh, BFK
NOSIORTI)—IVO—RZERTIBDFEICKRELENTVET, AWS ARM64 GPU DLAMIs

l&. Docker, NVIDIA Docker, NVIDIA Driver, CUDA, CuDNN, NCCL, TensorFlow kT X° 7k
EOQO—MBNBEBETE 7L —LAD—JTERREENTVET PyTorch,

G50 1 VARV ARA 7Tk, Graviton2 DiEHE LRV /NT7#—X 2 AOFIRZERATE L
T. GPUT7 92t L—2 3 BeERBATEX86 R—ADA VAR AERBLT, GPU T2 EZ
L—>3a zMALERBEEETI/ILERBICEVIANTTF7O/4/TEET,

ARM64 DLAM| Z3&iR ¥ %

BIRL 1= ARM64 DLAMI ZEAL T G50 1 VARV AZRBELET,

DLAMI Z &£ E) ¥ % step-by-step FIEIC DV TIE. "Launching and Configuring a DLAMI, ZZ &L
T<EEV,

E# D ARM64 DLAMIs "DLAMI QU ) —RA/—h1 ZZRLTLKEZ L,

ERHZBRKRT S

LTOREY 7Tk, ARM64 DLAMI OERZBRKRT D HEICODVTHALET,

P

- ARM64 GPU PyTorch DLAMI O £/
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k

ARM®64 GPU PyTorch DLAMI O£

AWS Deep Learning AMI [& Arm64 7’0t Y YRX—AMD GPUsTHEATE D LSICAY, BICEE
ftEhTWET PyTorch, ARM64 GPU PyTorch DLAMI (Z&PyTorch, REZZO KL —Z2J &
D 1— A —ATorchServe AIZ, TorchVision, . 8K TERIRESE Nz Python WEHFESF
hTWET,

AEN

« PyTorch Python IRiE DA

« TRL—Z2TH 27 I %E1TT S PyTorch
- THEY 7 %EETTS PyTorch

PyTorch Python 3RiE O #&EE

G50 1 VARV AILE KL, XROOAN RZMFEHAL T Base Conda IRIFEZBIMELLET,

source activate base

OX> RO 7 MZE, . PyTorch TorchVision, 8 KT ZFDHNT 4TS 1) #ETEZAK Conda
RETHEXLTVWABEZRIMLENHVYET,

(base) $

PyTorch IREDTF 72 KDY —ILNAZBIELET,

(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(1@, 3, 224, 224))
torch.autograd.Variable(torch.randn(10, 3, 224, 224)).cuda()
>>> assert isinstance(v, torch.Tensor)

>>> vy

TRNL—Z2T%9 27 ) &2E1TT % PyTorch

HOZI)MNISTRL—Z2923a7%#E2ZTFLET,
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git clone https://github.com/pytorch/examples.git
cd examples/mnist
python main.py

HAOGFATORSICHEYET,
Train Epoch: 14 [56320/60000
Train Epoch: 14 [56960/60000
Train Epoch: 14 [57600/60000
Train Epoch: 14 [58240/60000
Train Epoch: 14 [58880/60000
Train Epoch: 14 [59520/60000

(94%)1]
(95%)1]
(96%)1]
(97%)1]
(98%)]
(99%)1]

THWmY > 7 I ZE1TT S PyTorch

Loss:
Loss:
Loss:
Loss:
Loss:
Loss:
Test set: Average loss: 0.0275, Accuracy: 9916/10000 (99%)

S &8 06 O O

.021424
.023695
.001973
.007121
.003717
0.

001729

RO REFEALT, BEINL—Z>293%& D densenet161 EFII X D> O—RL., %ZEH
L CHREEITLET 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/densenetl61-8d451a50.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 densenetl161-8d451a50.pth \
--handler image_classifier \

--extra-files examples/image_classifier/index_to_name.json
--export-path model_store

# Start the model server
torchserve --start --no-config-snapshots \
--model-store model_store \

--models densenetl6l=densenetl6l.mar &> torchserve.log

\

ARM64 DLAMI
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# 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

HAORKUTORSIZEY)ET,

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

ROIANY RZFEAL T densenet161 EFIINDBREZHBRL ., Y—N—Z2FLELET,

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

HAORKATORSIZEY)ET,

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

}

TorchServe has stopped.
=A
A

CNEOVIAVTE. DLAMIOT7L—AD—2¢&Y =)L 2ERALTHBERTIZDHZEICOVT
Fai-RMNUTILEREELET,

R —I

e TensorFlow H—E A
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EFI)LRM

Deep Learning AMI with Conda IZ4 VAR —ILE N TVBREFIREBOAT a2 UTICRLUE
T, WThAroA7>3a>zo)voLT, EFAFEEIELLEEL,

N =
e TensorFlow H—E A

* TorchServe

TensorFlow H—E A

TensorFlow Serving &, ¥WEZEBEETF)IAORETCEHELT—EATATALATT,

tensorflow-serving-api & Deep Learning AMI with Conda ICHSAU A AR—I)LEh
TVWET, MNISTEFILZRNL—Z2T, TOAR—bN, BIBIHTINATITRY., ~/
examples/tensorflow-serving/ ICH VY ET,

chs Nl ERITTSICIE, £ Deep Learning AMI with Conda IC3Z#:L . TensorFlow IRiE%Z 7
I9T147HLET,

$ source activate tensorflow2_p310

CCT, MBIBHTINATIVTNOT7TANEICTFALIN)ZEELET,

$ cd ~/examples/tensorflow-serving/

EHNL—Z2%%% Inception EFILZEHT S

LTRICRLTWVWR DI, Inception DEKSBEBDZEFINZRMIDLEDICKE I ENTESZHT
. RAIE LT, BEAIBEBETFILEISATNAIVZT NN DLAMI IZT TICA D> O—REh
TVWABHENFHYIET,

AT VEFINCLDERORBET A
1. EFNZFD>O-RLET,

$ curl -0 https://s3-us-west-2.amazonaws.com/tf-test-models/INCEPTION.zip

2. EFNZRRAEALEXT,
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$ unzip INCEPTION.zip

3. NAF—nEHKZXIO—RLET,

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

4. H—N—%ELEL FT, Amazon Linux NFE, model_base_path ICFEAENZ FAL I KNV
% /home/ubuntu »*'S /home/ec2-user [CEETIHENHV)ET,

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

5. Y—N—%T7#FTIT5IRTEILTVBRHE, fITIDICREAOEZ—ZFI)Itvarzr
HRIDIVENfHYVET. ILLX—ZFI)LZHE. TensorFlow T ZHMICL £ Jsource
activate tensorflow2_p310, RIC., FEOTFANIF 4 XZFEALT, U TORBENA
JUTREERLET, COARYJT NI inception_client.py EVSEHZENFITET, C
DAVIVTNIBEBD T 7AINBENTXA—RELTEFEY, BERINL—ZTFHEFILD
STHERZMEBLET,

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

input_name = 'images'

input_shape = [1]

input_data = f.read()

request.inputs[input_name].CopyFrom(
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. T—N—0OFM. R—bh, NAF—ODBEOT77AINBENTXA—RELTELTARAIVT NE
EITLERT,

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

MNIST EFIILZRNL—Z2VJ L TRMTS

CHDF1I—RKIUTILTE., EFILZIVAR—BKML T, tensorflow_model_server 77U —
2aAVTREBLET, BRENIC, YOTINOIOSAT O NAOUTNEFERALTEFTILY—N—%T
ARNTEZET,

MNIST EFIERL—Z29BREFITVAR—RNTDARAVVTNERITLET, RIVTNOME
—N5IHELT, EFILNERETZ 7FINFOOT—2 3 2EETIHENHYET, T
(&, mnist_model AN TBDEFTT, RTIUTNCK2>TT7FININERENET,

$ python mnist_saved_model.py /tmp/mnist_model
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COARAVIUTNGHADTHEAIAADZEN BB, PLEEET. NL-ZVIHFNRTLTHEE
CETINFITOAR—REhDE, ROABHFRRENET,

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

RDAFTY 7Tl tensorflow _model server ZETLTIVAR—RNENEEFILZREL
£9,

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

H—N—FTANTDITATURNAVIUTRFRAEENATVET,
ch TARTRICE, FILLER—ZFINVA 2 RIVZHSBEN BV ET,
$ python mnist_client.py --num_tests=1000 --server=localhost:9000

T Db DHEE L Bl

TensorFlow Serving OFFMIC DWTIE, TensorFlow DU I 7 H A4 KESBLTLEEL,

Amazon Elastic Inference T TensorFlow Serving 2R T2 & ETEEXT, https:/
docs.aws.amazon.com/elastic-inference/latest/developerguide/what-is-ei.htmIFE#l (C D WL T,
TensorFlow Serving T Elastic Inference Z A T2 AEICBETRHA RZSRBL TS EE L,

TorchServe

TorchServe I&. Deep Learning AMI with Conda A" 7°'1) 4 2> A k—)L & i /= PyTorch. TorchServe
comes STV AR— RN ENERBEBETTFNZRBIDLOOREREY—ILTT,

DFEADOFEMIC DOWTIE TorchServe, " RF 21X NOETFILHY—/V\— PyTorchy 2B L TLE
=L\,

(N =R/
THESI2EETFT /I Z2RHE TS TorchServe

cOFI1—KUTILTIE, Z2FALTEGSETTFTI/IN Z2RETSHHEETRLE T TorchServe, N1
9 % DenseNet-161 EFIIN 2 EAL £9 PyTorcho H—/N—HETEhd &, FAUVIIARNE
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JYAVLET, AX—2%2F7Y7TO—RIBE(COFTREOER).,. Y—N—REFEFILHFNL—
ZUVENEVTANSRELES DO—HIBIVTANOFAERLET,

TH7INEGDEET I 2RMET S IZIE TorchServe

1. Deep Learning AMI with Conda v34 LAF&® Amazon Elastic Compute Cloud (Amazon EC2) 1 >
AZACE R LUET,

2. pytorch_p3lo REZTVT17{LLET,

source activate pytorch_p310

3. TorchServe VAR NUZOO—>2L, EFINERETDTALIN)EERLET,

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

4. ETEFINT—HANZFERBLTEFILET—HATLET, extra-files NTX—=&
ETorchServe VR NUDT7 74N EEATE LD, BEICWSUTNAZEHLET,
EFINT—HATOEMBIIOVWTRE, "TORN—TUFFINT—HAT 1 #3BLTLEEV
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. TorchServe ZR{TLTIV RAIRA 2 MNERBRLET, > /dev/null ZEMNMTDE, OTHD
AHEENET,

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

6. FHDAX—%AIO—RL, FRIIYRARAD MIEELET TorchServe,

curl -0 https://s3.amazonaws.com/model-server/inputs/kitten.jpg
curl http://127.0.0.1:8080/predictions/densenetl6l -T kitten.jpg
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FRALYRRAZANEROLSBEUS5 DOFRICEL TS FR%E JSON TERLET, T
F. IZTOF¥RIFEENTVDAEMEN 47%, BtV TR TROANEENTVS ATREMED
46% EE 2 TWVWET,

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

7. TARAETLES, WTFOKRSICH—/N—ZFILELKXT,

torchserve --stop

T DDA

TorchServe IClE, DLAMI 1 VARV ATRITTERECRETF RPN BV ET, 7O b
TorchServe J RS NUDBIOR— TRRTEEXT,

AR S R

Docker @ty N7 Y 775 TorchServe XX & ¥ M TorchServe #ge/x &, 5547 TorchServe R¥F 1
XRNIZ2WTE, "1 ® T TorchServe 7O T O MAR—2 ) B#SBL TS E &L GitHub,
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DLAMI QT Y 74 L —R

CCTR. DLAMIOT Y 7IL—RIZDVTOEBRS LT DLAMI EOV T NI ITZEHIZ =8
N hZRLET,

NeY D

« DLAMI OFLWN=23 2 ADOTYTIL—R
« V7ZKDJITEFHFOEV N

- LLEFHFOBEMNEZZ ITES

DLAMI OFLWN—232ADT7 Y7 JL—R

DLAMI D AT LA X—=2 ., FILLVREBEB7L—LD—IOD)1)—A, CUDAXZDMHOY
TFRVITEH. BLRONT A —XVAF1—Z2J%FRATeH. EHNICEREATVE

¥, DLAMIZLIFS<FEALTVT, EFHEFALEVEEE. FILLA VAR AZRE T D2
BENfoVET, e, F—EFEYDN, FIVIRAUNM, FLEREZTOMOEELTF—XEZFETEIT
FTRIRENHYVET, KDVIZ. AmazonEBS ZFEAL TF—FZREFL. HILWLWDLAMIIZT &Y
FTEET, COLKDICLTHEICTYTIL—RL, F—ROBITICHIHNDEBER/DRICINZS
CENTEET,

(® Note

DLAMI BT AmazonEBS R 1 —AZ T RY FHLUBITTSHHESIE. DLAMI £EFH L VWK
DA—-—LOWABFEUCTRAZEVTA—V—2VICHIBENHYEXT,

1. AmazonEC2 OV —)LZEAL T, LW AmazonEBS R 1 —LZEK L £T, FHlEF
JEZ DWTIE, Amazon EBS R 1 —LADERZESBL TS EEV,

2. #FULMERKL 7= Amazon EBS R 1 —A%BEFEDO DLAMI ICT7 XY FLET, FHMEFIEICD
WTIlE, AmazonEBS R 2 —LD TR Y FESBL TS EEL,

F—REYN, FIVIRAN, BET7AINBEDTF—REEELET,

4. DLAMI Z£2BLFET, FMEFIEIZODVWTIE, DLAMI 2R2BHB L VERETZ2Z2SHBLTLKESE
(AT

5. HUV DLAMI A5 AmazonEBS /R 1 —ALAZFRYFLET, HMABFIEIC DV TIE, Amazon
EBSAR1—LDTFRYFESBLTLIEETL,
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6. Amazon EBS RU1—AZH LUV DLAMIICTRYFLET, ATYT 2HASFIRICH> TR
J1—LZTRYFLET,

7. T—2NHLLDLAMI TRIATER L Z2HEALES, UV DLAMI ZE1LEL THIRLE T,
HMEO)—="TYTFIRICOWTE, TOU—"79 7 Z#Z8RBLTLSEEL,

V7RJITEHOED

RELT, DLAMIOY 7NV ITZFHTENITIXEN HBHENHYVET., —MHICE. pip
ZERALTPython NV T—2RBFH TR EZHEMOLET, £/, Deep Learning AMI with
Conda @ Conda READONY T —OFEHICE pip ZEALTLKEEV, BEDTL—LD—7
FERVYTIRNIITOTYTIL—REAVAM=ILOFIBICOVTE, ThERODVITHAME
SRLTLSEEL,

(® Note

NYT—ONERCEHEChDCERRIATEREA, BERMEOBTVKFBERZF DREIC
NYT—DZEHLEISETDE, BEMNARBIZDARMESBUET, TOLSBZERE,
FATZVDA Y TF O ABLEEICEBLT, NV T—P0KRFERREENTERINES

DEHRBLTLKEEV, £, EFZHTITDRSICREBEZEEIDCELETERT, L
L. CORSBEEZTOIHER. BEONYIT—PZ2HRFLEENRIZDILEN BV, C
DIREDLZEMNRAET B BZWET,

AWS Deep Learning AMI [Zl&, Z<® Conda IRIBEEZS DNV T—DHT VAV ARN=)LEA TV
T TUAVAR=ILENATVWBINY T—2 08N ZVI-®, BERENRIIEATVAINY T2
NDEYRNZRDODWRCERRAETT, "REFFELTIVET, NV T—27502K<HERLTL
EEW EVWSBENRRENDZENHY ET, DLAMI TlE, DLAMI ARHIZRBEAEL WV
EZRIALETHY, I—H—HFAAR=ILULENYT—INFELKHEBETIERFRIETEFRL
Ao
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MLUVWEHOBHNZ 2 (THS

(® Note

AWS Deep Learning AMIs ICl&, EF 2 UFANYFOU)—ABEEN BBHYET. ch
SOEPEFIVFANYFICOVTR, VU—RABHNEFEIhETH, XXV U—-A
J—NIREEENEVBENFHYET,

FLULWDLAMI A" ) —AE B ECICBANZZ TR CENTEET, BAE., UTORNEY %
5 L T Amazon SNS TEhE T,

arn:aws:sns:us-west-2:767397762724:dlami-updates

XV tE—2F, LV DLAMI A AT hEEELZZERBENET, AMIO/N—T3>2, X&

5—“_

B, BROPV=23 2 AMID XY E—DICEENET,

ChEDXYE—VR3BEHOHETRETERT. ANDFEZERAIZ L ZHBHOLERT,
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AWS i@, —BETREVEMORYS—R4TESR—RNLEF. ChEORUS—R4( T TR,
&) —BMBRYS— BT THEENEBAOERERETEET,

s TUOERAHADRE - TV RAHFADERLE, TATFUTATAR—ADORI > —IZ&2TIAM
I2T474 (IAMA—Y—FLERFO-I) CNETE2HEROLRZREITIEEBZHETT.
ITATALT IV EAHADREREZRETERT, BRELTBSND#ERE, I>T4T710
TATFUTATAR—ARI S —2DOT IV LAFAORAOHBE D ICA& VY T, Principal
74— RTA—Y—FKEZGO-INZEEITZD VY —AR—ADRIZ—TR, 77 EAFADIE
RBIFRENFERA, CNSORI—OVThLZHATHICEERL LBE. EREEDCEYE
T PTORAHFAORAOHMICIOVTE, "TAMI—Y—HA R, O TIAMI>TATADT
JEAFADER 22RLTEEW,

- H—EZOY RO—JLRY S — (SCPs) - SCPs &, OEME - FEBEW OU) CNTIRAT
VL AFA ZIBET S JSON /R > —TF AWS Organizations, AWS Organizations &, AWS
THIUN ESRANFBETDEEO 27 )L—THLT—REBTHLHOH—EATY, 8
BROINXNTOMEZBMICTDE, Y—EROD NO—JIARDS— (SCP) Z—HHEREEFEIANT
DTHIRNIHERATEET, SCPR, FZECAXN—THIONOIVTAT14DOT I
AFAZFHPBRBLET AWS 7HI 2 KD J)L—KI1—H—, Organizations & SCP OFEMAICOWVT
l&. AWS Organizations 1—H'—H 4 R® TSCP Ofdk s #SBLTILEEV,

e VIR —-tvarRII—R&, O—-ILFEE7IFL—2>3a>1—HY—-—0—KH%
Y2 a aE7OVSATERTIBRICNTA—BRELTEITBERR)I—TT, FRELT
Y2 a oERE. 1——FLEA-WLOTAFoTATAR=—ARII—EEYSZaR
) —OHRBEDICHENET, £, VY—AR—ADRIS—HSERFIRETIEEEHY X
To chSDRIS—OVTNAZHRNICESL EBE. #EREIEDCHEYET, FHHEICOVWT
&, "IAM1—HY—HA R, O Ty a3 R —, Z5RBLTSEZL,
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https://docs.aws.amazon.com/AmazonS3/latest/dev/acl-overview.html
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
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EROKIS—5 (T

12OV IANCERBROZRATORIV—FBEREhDE, BRELTERE N2 ERZERTS
DHESICHULSBYNET, BRORIS—ZA4THFREITZHERICVIIANEHATIAEDS D
AWS ZRETBFEICD2VTR, IWMI—H—HA RO "RU—FHEOD Y 7, 23R T
=L

Amazon EMR T® |IAM

Amazon EMR AWS Identity and Access Management T Zf#AL T, 1—%—, AWS UY—X,
JIN—=7". O=), RUS—BRBERXETEET, £k, chsOI1—H¥—O—-IINTILATED
AWS H—ERAZHIHTEET,

Amazon EMR T® IAM OFEAOFMIZ DWW T, Amazon EMR T®AWS Identity and Access
Management 258 L T EZ& L\,

TOOJEFEEETZR Y AWS Deep Learning AMI

AWS Deep Learning AMI 4 > A& > AIZIE, GPU ARG & Amazon ICHRETZI1—F 11
TARE, W2H0OGPUEZXRVITY—=INFEL TVWET CloudWatch, FHHIC DV T,
FTGPUNEZRUIHIVEHE L & TAmazonEC2 DEZXR T 1 #8RBLTLSEE L,

f5E FAR L O 1& B

XD AWS Deep Learning AMI ARL —FT 4 VI AT LATFAANIELI =232/, F120A
BRIOABRAT, A 2VAZAID, DLAMI 47, BRT OSFHRZURE AWS TESDKSICTD
Od—RAEENRTVET, DLAMIRTHEAETATVA IOV RICETH2ERIEVEERBFTEENE
A, DLAMI BT 2 ZDMOBERIMNEELEREFEEE LA,

« Ubuntu 16.04
e Ubuntu 18.04
e Ubuntu 20.04

« Amazon Linux 2

DLAMI OEARROEHZ AT RTIORTBIZIE, BEFIZ AmazonEC2 1 VARV AICZT 7B
MUET, 2T Tk, F— OPT_OUT_TRACKING ZfEAL ., BAEL -{E%Z true ICRETHDHED
HYET, FHICOVWTIE, AmazonEC2 UY —AIC 2T 2 F 12 E2SBLTLSEETL,
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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
https://docs.aws.amazon.com/dlami/latest/devguide/tutorial-gpu.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/monitoring_ec2.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/Using_Tags.html
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DA 74T > AREE AWS Deep Learning AMI

H—RN—FT1—OEEEGZE, BH0O > 7Z4TF7>2A7'07F L AWS Deep Learning AMI O —
RELTOEFIVFTFAEAWS AT AT REZFMELET, HR—RNEhTWBI 754
FOA7ATZLAOFHMIOVTIK., "TAmazon EC2 AV T SA T ARG, #8BLTLKEE
W

BEOQIAVTZATATOAVZLORMRERBZD AWS H—EAOUANIOWTR, "OA>7Z4
TYAZ7OVZLAWS CEDRREENOY—EADAVTFATATOTZ L, 22RBLTLKE
TV, —BRHBBWMICOVTIE, AWS "V T SATVATOTZ L, 22RLTLSEEL,

ZEALT, Y—RN—TFT A —OEELR—-FZHXT>O—RTEEXT AWS Artifact, FHICDOWVT
F&. "T—TFT4T7F7I7K TOAWS LAR—hDORXTVO—R) Z25RLTLKEE,

DLAMI 2EAT2BOBEFHROAV TSA TV AEER. BFEOTF—F0#ZME, B0
SATUAEWN. BAThDZEEBLIVCRFICE>THREYES, Tk, AVTSATUAICEL
DUTOUY—AAWS ZRHELTVET,

s "X 2VFAKAVTTFATVADAYIOVTTFLUVAAAR, —ZhsOF7O4H4 RIC
&, 7T—FTO0F v LOZEZEOHBAE, AWSTEFIVTAEAVTTSATAICERZE
WER—ARASAVREZT7OATHDEHOFIENREBERHEIATVET,

c AWS AV T ZATVAVI—A-ZDID—=0TVvOEHARODOAL V> a2 iF, BEROERY
IS ERAENDBENHYET,

FFROYN=HAR, O T IIL=)IICRD VY —ADFHHE 1 — Z® AWS Config —E Ak, 1
V—AREN AT S I9T 1A, ERFHARSA2, BRTCBRFICEDEREENL TVS A &5
LEYJ. AWS Config

« AWS Security Hub— < ® AWS H—E AlF., AOtEF1UTF 1 REZSEWICIEBEAWNWS L, &
FAIVTFAERBEERANTSIOTAANOENEBEETDDOICKRIEET,

NTHEZH AWS Deep Learning AMI

AWS JO0—NINA2VTZARZOFYIE, AWS U—=3 2 ETPRATEUT A=Y=
BEINATVET, AWS D —232@, BLATVP—, BRAL=TY N, BLTEEICTRE
XY RND—OTERENE, YENICIBE N EEROTRASEVTA =V -2 RBLULET,
TRAZGEVTA—=V—=2TlE, V—BETHIH IR CEH<BENIC7TIAILFA—N—F2T 7
T—=23 EF—BER—AZRFABRITCEBERTBDENTEERT, FRATFEUTA—=V—2l, i
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/compliance-validation.html
https://aws.amazon.com/compliance/services-in-scope/
https://aws.amazon.com/compliance/programs/
https://docs.aws.amazon.com/artifact/latest/ug/downloading-documents.html
https://aws.amazon.com/quickstart/?awsf.quickstart-homepage-filter=categories%23security-identity-compliance
https://aws.amazon.com/compliance/resources/
https://docs.aws.amazon.com/config/latest/developerguide/evaluate-config.html
https://docs.aws.amazon.com/securityhub/latest/userguide/what-is-securityhub.html
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KRKOB-—FLEREBOT—2ER—AVT AN IFvrUETAUN G, 77—IMRLT
RT. AT—=57LTY,

AWS V=232 ETPRAZEVT A=V —=2OFMICOWTE, AWS " JO0-NILA>VTF AL
Z0F v 2ZRLTLKEET,

F—2DOMEEMENYITYTO_—RZeHR—NITD-HOBEEIC DOVWTIE., TAmazon EC2
DEEM, 28BLTSEETL,

DAVTZANZVF¥yEF11)FT 4 AWS Deep Learning AMI

NDAVTZANTZOF v+ 117 14 AWS Deep Learning AMI [& Amazon EC2 IC&k 2 THR—K
ENTVET, HHAICOVTIE, "TAmazonEC2 ICHBWR AV T7SARNZVF v EF1)T14, %
ZRLTEEV,
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https://aws.amazon.com/about-aws/global-infrastructure/
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/disaster-recovery-resiliency.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/infrastructure-security.html
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DLAMI ICB8S T 2 EELZLEL

F<HBDEM

EV @A

s BECOEENBEBZDAH?

s COZEENHEEZ BN ED DLAM TEA?

s ChEHBEICEIDTEDLRSBEKRNBYWETH?
« LUV DLAMI ZWVDOHEVRHZIRNETITH?

« $iLL DLAMI TREEENRT IR LB HYETH?
e DLCICDOVWTRFESTTA?

EARY=S b))
2023 £ 11 A 15 H, AWS Deep Learning AMI (DLAMI) (XD 2 DO T I —FICpEIEhE T,

« Nvidia B ® RS« /X— (P3, P3dn, G3 EHK— KT o) ZEHTS DLAM,
- Nvidia 0SS K51 /X— (G4dn, G5, P4, P5 #HR— KT 2 ) #EAT S DLAM,

ZTORR, 2200HAFTTVOTNFNIZOVWT, HILLRFEFHFLLV AMIID ZFERALTH LV
DLAMI #EEhE T, S5O DLAMI ER|BETEFEA, 2FV. —HDOTI)IL—70 DLAMI
&, €E5—FAOITIN—THIHR—NITBDAARAEYR—NLEHA, EEXWEF, p5 EHR—
Ng% DLAMI & g3 ZHR—KE T, TOFERKTT,
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>
4

Deep Learning Base AMI Proprietary Nvidia driver

FORK

N—/
Deep Learning Base AMI

>

L 4
Deep Learning Base AMI OSS Nvidia driver

BECOZTENREBZOHL?

I1E. NVIDIA GPU Fi® DLAMI (ZiE NVIDIA B O A —IL RZAN—HFEFEFATVET, L
AL, |IE, EFRO Linux H—FIILAZ21=F1F. NVIDIAGPU RSAN—HBEOTOTSA
TIRVBEH—FRILRFAN—ZMOD—FRIRFAN—EBETEBVLSICTIEEEZZITA
nELL, COEEICKY, GPUNDBNL—Z2JIC EFA ZRMENICHERATESDXRSICTS
XNZALTHD P4IP5 ) —XA 2 AR AD GPUDirect RDMA A" EMICA Y E£F, TOEK
. DLAmIS & OpenRM RZ A4 /N\— (NVIDIA F—7"2VY—ARZA/N—) Z2FALET, COR
A4 /N—&, Gddn, G5, P4, BRVPP5 ZHR—KNFTBDF—T>2Y—ADEFA RZA4/N\—¢& V)
OENRTVWET, L, 20 O0penRM RSAN—EHWA VARV A (P3, G3 B E) 24
R—KRLFEBA, LEN2T, BADRATDA VAR AZYR—NITEDRFOESHETES
ZDLAMI%ZB| E M E BT B0, DLAMIZ2DD T I —TICH9EILE T, 121E0OpenRM RS
A4 /N\— (G4dn, G5, P4, P5ZHR—KN )T, £ES31DOFHVEARARTIAN—(HWASA AR A
P3. P3dn, G3ZHR—K) T,
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CHEFENEEARZTHNDEFEED DLAM TTH?

ITANTODLAMIN CODEENEEZZ(TET,
chEHBEICE>TEDNDESIBEKRN DY) ETH?

LW DLAMI F, B H DAV ARV AZATTRITENATVWBRY), BT O DLAMI O#
. NW7A#—XNVA, EF1VT 1 Z5|EHRERBRLET. DLAMI ZEALTVR2HRR. §
DLAMIOUU—RA/—K (ZE55%23R) CRBETNTVWIEHRMEOHD A AXAOVTADL T
DLAMI A"EEBIZhTV\WB L Z2HRIBBENBVET, LA, ROKXSIBEEILCLHIET 4
BENFHUERT,

« BY% CLI 21T DLAMI Z2FUHT LT 23 8)
- BEMMMOHDIA AR ARATTIAY—)LE CLI A5 DLAMis Z£8) T 3

EC2 V=LA S DLAMI ZEETRHEEVM Y VAZX— K& DLAMI OFHBEICIE, EC2 O Y —
ILTHR=—RENTVWBRAS AR AZRATHRBEENTVWET, DLAMI FEBRHEOHZD 1 AR
VATRETIXENFHVYET,

ubuntu:-\ Deep Learnin g Base GPU AMI (Ubuntu 20.04) 20231018

ami-05f9aedeafddcf112 (64-bit (x86)) (—" o
= U @ppcr(ed EC2 Instances:P5*, P4*, P3*, GS@elease notes: Release notes: https://aws.amazon.com/releasenotes/aws-deep-learning-base-gpu-ami-ubuntu-20-04/ O 64-bit (x86)
UbUntUG‘ Deep Learning AMI GPU PyTorch 2.0.1 (Ubuntu 20.04) 20231003
Ubent ami-005656037407cf99 (64-bit (x86)) ( Select
Supported EC2 instances: P5, Pad, Pdde, P3, P3dn, G5, G4dn, G3.|Release notes: https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes. html O 64-bit (x86)
Platform: ubuntu Root device type: ebs Virtualization: bvm ENA enabled: Yes
ubuntu(-\ Deep Learning AMI Neuron PyTorch 1.13 (Ubuntu 20.04) 20231003
ami-0f337e1¢69255b2b6 (64-bit (x86)) - S
v."', ~Supported EC2 Instances: Inf1, Trn1, Trn1n, Inf2) Release notes: https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes.html O 64-bit (x86)
Platform: ubuntu Root device type: ebs Virtualization: hvm ENA enabled: Yes

CLI #HAL T DLAMis 228 T25B8 . JIVEZZEETIHLENHYET, Hi:

BIE, §XTOAVAZUA[P3, P3dn. G3. G4dn., G5. P4, P5] 4K —Kd%~X—Z DLAMI
&, ROCLIJIVUNFEREATVET,

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

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

MLLWCLIZIVRRDKLSICKEWET,
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P3. P3dn, &V G3 ZHR—KNTFTBX—RA DLAMI DFE:

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

G4dn, G5, P4, 8LV P5 #2HR—KNTBX—ADLAMI ©HE:

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

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

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

HLLAMI CEET2BFOUY—R/—hEZE5TBRLTLKEE W, EC2 1V AX VAT AMI
ERBIIHECOVTR, C550FIBESBL T LEE L,

#FTL UV DLAMI ZWVWDFEVWIRHBZIXETITH?

BHO7L—LD—0, KEFHEKR. NYF. HELCKLTSEH, LV DLAMI ZTEDLETE
<EVHEROIBENHYET, #7732 T, 2023F 11 B8 HELYFIIZU ) —AE N Amazon
Linux 2 DLAMI ZFRAL TW2BEIE. 2023 F 11 A30 BETZO DLAMI O A4 7 /)Ny F (FEIE
C55) BRETHREETEET,

#HTLU W DLAMI TIIBEBENR T THDEEHYETH?

WWE, LUV DLAMI TEHENFr KON el HYERBA., DEEROFHL LV DLAMI F, Btk
DHBDAVARVATRITENTVWARY, FEBHOEV DLAMI OFTXTOHEE, N7+ —I >
A, EFIVTAZ5EHRERMLET, DLAMI Z 2 DDJN—TICH ., A OEMHETES
2 DLAMI ZE KEXBA ARV ATEEMERMTEDRSICLTLVERT,

DLC DWW TR ESTTA?

DLC IZIE NVIDIA RZAN—HFEFEFATVWEVEZYO, COEBEICLDITEEHYERA, L
L. DLCREBELBDIAVAZVALEBMENDH D AMI TRITE DRSS ICTRILEN BT,

#FLWDLAMI ZVDEVWHEHDINETITH? 117


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/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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- BEYTD JOJREE
c K< HDEM
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« 7 #—7 In: AWS Deep Learning AMI

B8EdS JOJRE

+ Deep Learning AMI ICBSE IR REBOEMEhLZUAD

« AWS Deep Learning AMI Z#2E) 3 3 (10 7))

o Bt L = TensorFlow 1.6 ZfAL T, Amazon EC2C5 8LV PI A VARV ATORL——_>
Jea#Etdd

- EMEEORKERITOFH L L AWS Deep Learning AMI

¢« FILWRL—Z2J0—AMNEM: AWS TORRFEZTE L RBEEOAN

s AWS TOREBEFENDD ¥ —_—

*< HDEM
- Q:DLAMI LB B REREEENTHICRES TRELVTTA?

CCTR2BYDHFEZHHSOLET,
+ Deep Learning AMI IZB8E 32 RRENEHENAEVANIHZD 70O A7) TAWS Deep
Learning AMIsy 27 Y O —O L TLKEEV,
« 7#4—Z/n: AWS Deep Learning AMI % TEERR, LTS EE LY,
* Q.NVIDIA RZA/N& CUDA AV AR=ILEnETH?

W, —ZB® DLAMI &, N—2 3 HEA&VET, Deep Learning AMI with Conda IC &, TXT
®O DLAMI OFFIN—2 I UNEERATVET, FHEICODVWTE., CUDADA VAR —IIRES X

T*—Z A 118


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/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://forums.aws.amazon.com/forum.jspa?forumID=263
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O7L—LT0—00ONAV KR ZSRBLTILKEEV., HEOAMIOUU—A/—hE2ZRBLT, 4
VAR—LENBZABRZREITDIEETERT,

e« QcuDNNEA2VAR=ILEhETH?

= SV

« Q. GPU A BRHEEhLZZEXR, GPUDBREDAT—RAZEREITBICEK., ESThEFLIVWTTAHA?
nvidia-smi ZETLET, chlZkY, 1 2B LEDO GPU (BE A AR AZRALTICEK2T
REVED) EREDATVFERARNIRRENET,

- QIREBER, B2ERAICEY RTYTEhETH?

W, =7 L. Deep Learning AMI with Conda DB &EICERSNET,
c QEDO/N—232 O Python AV AR—ILEhEITH?

& DLAMI IZ(F, Python2 8 RT3 OWEEAN M AR—I)LEhET, Deep Learning AMI with
Conda lZlEk, 7L —LD—00WEEON—3aAORENEENET,

e Q. Keras lFA > ARN=I)LEenEITH?

AMI ICK 2 TEAV FE T, Deep Learning AMI with Conda Tk, 7L —ALAD—20 70 KT
Y RELT Keras ' fERTEET, Keras D/N—> 3k, 7L—LT—0TOH Keras DY R—
NRRIZK>TERVYET,

- Q ERTRRATERIH?

DLAMI FIXTERTHNHETEET, =L, BIRULEAVAZRAZRATICEK2 TR, 12K
ROAEERTHNATERVESEHYET, FMICDOVWTIE, DLAMI OffigiRE 2S8R L TL
EEW,

* Q. 7L—LT—UA"5 CUDALIZ—X GPUBEDX Y E—IANRRENET, @AHABEZNT
L&SH?

FALTVWRA VARV ARATEZBERLTLKEET VY, ZL0HRFI—RN)TILHBEETSIC
l&. GPUANMBETT, nvidia-smi Z2F1TLTE GPU I RREnBEVEHEEEF., 1 DBLLED GPU
ZEUCAVARAZFEALTHO DLAMI ZEEEBTHDLEN BV ET. FHFMHICDOVWTEE. DLAMI
DA VAR VAZRATZBIRTSD ZSRBLTLKEET,

« Q.Docker EEATEEITAN?

Deep Learning AMI with Conda ®/N—2 32 14 S, Docker BERIICA VAR —=ILEhTVWE
. GPU ZFIATSICIF. GPU 1> AR A LT nvidia-docker ZEA TR URENf HVET,
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https://github.com/NVIDIA/nvidia-docker
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« Q:Linux DLAMI ZRIFTE2 -3 aHATLEEL,

—>3> d—RK
KERIB (F/\1 F) us-east-2
KERIZP ()N—>ZFJ  us-east-1

&h)

GovCloud us-gov-west-1

KEEI LDV T7#)  us-west-1

=7)

KEAEI (FLT) us-west-2
= (R E) cn-north-1
25 (FE) cn-northwest-1
TOTINT 49D (I ap-south-1
ZINA)

TZFTIN>T4v 2 (Y  ap-northeast-2
7))

TZFTIN>T4v 9 (>  ap-southeast-1
HR—=I)

TOFTIN>T4v 9 (>  ap-southeast-2

RZ—)

TOFN>T74Y D (R ap-northeast-1
=)

HFHA (FEB) ca-central-1

B (7Z>07IK) eu-central-1

B (TAILZ > R) eu-west-1
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R (/Y1)
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IESEP,
SKERE (4/\1 7)

KEREHE (N—>ZTT4
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GovCloud

KEES LAV 7 2
—7)

KEH (FLTIY)
= (FE)

STV T 495 (b
134)

\'" N

TOTINTAv T (Y
)

TOTINIT AV D (>
>HR=I)

TOTINIT AV D (>
RZ—)

STINT 1Y (R

J—R

eu-west-2

eu-west-3

sa-east-1

« Q: Windows DLAMI ZFIFT& 2 U —>2a3a> 2B AT EETL,

d—R
us-east-2

us-east-1

us-gov-west-1

us-west-1

us-west-2
cn-north-1

ap-south-1

ap-northeast-2

ap-southeast-1

ap-southeast-2

ap-northeast-1
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ca-central-1
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DLAMI® U —AX/—hk

@ Note

AWS Deep Learning AMIIZIE. EF1UFT A NY FOEHHNLERE V) —ANFHVET, <
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Base DLAMI

GPU

+ X86
* AWS Deep Learning Base AMI (Amazon Linux 2)
* AWS Deep Learning Base AMI (Ubuntu 22.04)
* AWS Deep Learning Base AMI (Ubuntu 20.04)
+ ARM64
* AWS Deep Learning Base ARM64 AMI (Ubuntu 22.04)
* AWS Deep Learning Base ARM64 AMI (Amazon Linux 2)

AWS Neuron

+ X86
* AWS Deep Learning Base AMI Neuron (Amazon Linux 2)

* AWS Deep Learning Base AMI Neuron (Ubuntu 20.04)

T ILA

+ X86
* AWS Deep Learning Base Qualcomm AMI (Amazon Linux 2)

Base DLAMI
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PyTorchE& ® AMI

GPU

+ X86
* AWS Deep Learning AMI GPU PyTorch 2.3 (Ubuntu 20.04)
* AWS Deep Learning AMI GPU PyTorch 2.3 (Amazon Linux 2)
* AWS Deep Learning AMI GPU PyTorch 2.2 (Ubuntu 20.04)
* AWS Deep Learning AMI GPU PyTorch 2.2 (Amazon Linux 2)
* AWS Deep Learning AMI GPU PyTorch 1.13 (Amazon Linux 2)
* AWS Deep Learning AMI GPU PyTorch 1.13 (Ubuntu 20.04)
+ ARM64
* AWS Deep Learning ARM64 AMI GPU PyTorch 2.3 (Ubuntu 22.04)
* AWS Deep Learning ARM64 AMI GPU PyTorch 2.2 (Ubuntu 20.04)

AWS Neuron

+ X86
* AWS Deep Learning AMI Neuron PyTorch 1.13 (Amazon Linux 2)
* AWS Deep Learning AMI Neuron PyTorch 1.13 (Ubuntu 20.04)

TensorFlow@E & @ AMI

GPU

+ X86
* AWS Deep Learning AMI GPU TensorFlow 2.16 (Amazon Linux 2)
* AWS Deep Learning AMI GPU TensorFlow 2.16 (Ubuntu 20.04)
* AWS Deep Learning AMI GPU TensorFlow 2.15 (Amazon Linux 2)
* AWS Deep Learning AMI GPU TensorFlow 2.15 (Ubuntu 20.04)

* AWS Deep Learning AMI GPU TensorFlow 2.13 (Amazon Linux 2)
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AWS Neuron

+ X86
* AWS Deep Learning AMI Neuron TensorFlow 2.10 (Amazon Linux 2)
* AWS Deep Learning AMI Neuron TensorFlow 2.10 (Ubuntu 20.04)
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(® Note
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GPU

+ X86
* AWS Deep Learning AMI (Amazon Linux 2)

AWS Neuron

+ X86
* AWS Deep Learning AMI Neuron (Ubuntu 22.04)
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