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https://docs.aws.amazon.com/dlami/latest/devguide/tutorial-base.html
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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
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Your connection is not private

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

MET::ERR_CERT_AUTHORITY_INVALID

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

Privacy policy

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

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

Proceed to localhost (unsafe)

0|d& 228t 3 "localhostz TI" B3 E 2t AI2. 21Z20| 852! T Jupyter
Notebook At EHO|X|7F £ LICE O] Aol A o|Hof| I 22 E == HIAIX|7} LIEHEf L

Ct.

O|X| DLMAIOIAM A&l = Q1 Jupyter Notebook AMEHOl| HAM|AE = QI&LICH M ESS M3}
HU RS MM RZE T EES AlSHEH & ola ) |0}

=2 OE T AAH

Jupyter Notebook A{EHoil 2101 24
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a At DLAMI

ZA
« CondaE &8t & tH'd AF2 AMI

- ElBid HiolA A& AMI

« Jupyter Notebook At& A AIEH

. RHEA
CHE Mol M CondaB AMI B3t B 2158 AFS 30 81232 TEHeh, 2t Zai9ig0 ME 2
8 M¥sD, JupyterS MBS0l CHYE ER RAKE A B 4 AU WS LT LIC

A
« CondaS AMI AFE8H &l B ATH

e Your0t{ 21 2I5tM|L. DLAMI

« TensorFlow B4 E Al&SHAA|IL.

« PyTorch Python 3 Bt 32 2 Fgtst7|

. 274 M|

CondaE AMI AL 8 & B A 74

CondaE Windows, macOS ! LinuxOlM AlYE|E @Z AA THF|X| 2| A|AR] Al 24 22| A|AE
QILICI Condas WZ|X| & O SEMHE =2 AX|, A 2L UH|O|EELICH Condas &4 M4,

ME, 22 A =24 HRFH &3 Atolel TEro| 7hsEhLICH

Conda® AMI AFS 8t Bl 2ile Bl e 87 Zholl &7 M2t g 4 TS PHEYSLIC O+ K1Y

S conda® AL 3 I 7hK| 7|2 HBS SHHELICH ZaiUelT 0| 7 KL 7|t &S FRIK| 04
o ZPUYAE S ol T S MBE £ =X iR E Holsts ol TR0l Euch 2 o
S 7t z|U9iaol ZRHE Afol=o] = DLAMI £ ZE|9iao| Mgt 37 MBEls 2ot &}

Mgt Ria Mz goid = &Lt

Conda DLAMI 25
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Your0ll 23 2I5t M| 2. DLAMI

Medoll 2016t st 2l Bd Zoi| = zholl TEtstE ol AF8E £ Qe CHest Conda WY S
MESHE MH “@ 52| HAIX[" (MOTD) 7t EAIELICH CH2 2 oM LIct MOTD M HHZE 0| EAIE
of 2k 7 & 2Ql Li& 0l MOTD EatE &= U&LICH DLAMI

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/devqguide/appendix-ami-

release-notes.html
AWS Deep Learning AMI Homepage:
Developer Guide and Release Notes:
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://

https://aws.amazon.com/machine-learning/amis/
https://docs.aws.amazon.com/dlami/latest/

aws.amazon.com/sagemaker

riot
oY
Mo
>
1
9'|_|
I>
>
O

TensorFlow

® Note
Conda 72 X3 AlxtE mj 2=5lE S0 7|ckadof BHLICH Conda® AMI ALS 3t & 2
2 ZoHF27 x5 & dstE M EC2 QUAHA| 7HY 2[XMStEl HTC| =Y E XIS

oz MX[EfLICt o|F0= X[AE|X| E&LICH

T

1. Python 3& TensorFlow 7+H4& &4 &d3stgrLct.
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$ source activate tensorflow2_p310
2. iPython E{O/'EE A|ZFErLCH.

(tensorflow2_p310)$ ipython

3. 2l TensorFlow T2 1S AGIML.

import tensorflow as tf

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

"Hello, Tensorflow!"7} E A|EL|C}.
Ct=

Jupyter Notebook A& A AlSH

PyTorch Python 3 Bt 3o 2 g5t 7|

to QUCHH & A5t quit() BEE TEe £HIE stMl2.

ol

Ot & iPython 2£& A&
«  Python 38 PyTorch 7t& &4 2 M35t LCt.

$ source activate pytorch_p310

UL PyTorch ZE E|AE
MR|E E|AESIE{E Python2 ALE5t04 HIPEE BHE 1 Ql4fst=E PyTorch ZEE X st AMA2.
1. iPython E{0|'22 A|=HELICEH

(pytorch_p310)$ ipython

2. 7FX27|PyTorch.

import torch

PyTorch Python 3 840 2 M2tst 7| 27
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AWS Deep Learning AMIs
EbAL ZHZ|X[of| Ztet B HA|IXI7F ZEAIE = U&LICH O] MB2 FAIE = U&LICH
3. FHRAZR Z7ISIE QAE X E5tE 5x3 HERIAE MMELICH o{2|0|& &= LCt.
x = torch.rand(5, 3)
print(x)
Z43}HE oIstLct
tensor([[0.3105, 0.5983, 0.5410],
[0.0234, ©.0934, 0.0371],
[0.9740, ©.1439, ©0.3107],
[0.6461, 0.9035, 0.5715],
[0.4401, ©.7990, ©.8913]])
23 XA
o] Z7to| EEX8t AR AI5HK| &= Conda THF|X|E MHGHE = MEHE 4= Ql&L|Ct DLAMI

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

= 7|82 GPU EEIO|HH 4! 7t 2to|= 2
VIDIA CUDA HA &tZo 2 A =L|C}. 9

o]l HIO|A AFE AMI
=i HolA ALE AMI
The AMI BaseOl= AtAl HEHE H eid 2t ES HIZE = %
2| ESE0| E7 M3 ELICH 7|2Me2 AMI = YN
CHE 7T Zhol 2te == CUDA U&LICH A™ W2 O F X[EE F X5 L.
CUDAH{Z F4
NVIDIAS| nvec ZTE IS Al3510{ CUDA TS &Qlsh £ olaL|ct
nvcc --version
CHS bash BWHEE AL835t0 £ CUDA TS ME4St D &olg 4~ Ql&Lch
A A




AWS Deep Learning AMIs FHEFRE RFLHA

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

KEMIEH LI 2 Base DLAMI 2 2|A T EE R XFHAAIL.

= =

Jupyter Notebook AH& A AlEH

AEM Y HAME 24 2 Hd Z2EHEQ| A A9 8 M3 EIH CHREES| B2 o= -T:ONHLF AYEL
Ct. DLAMI AMICondaE AtEeh B {2 (E) MEUCIH dH U AR ALE0| ZEH|E L2 RI&EME
FE F7t&=S A ELch.
/A Important
of Mx|El Jupyter cES AH&EME AASIZ{H LSS st oF & LICIDLAMI. Jupyter
Notebook AH{ A&
Jupyter ME{7} A S0|H 2l HEIRKME S8l AAEME ALY = U&LICH AMICondaZ E 2H'E2
A3 7L Python 842 M8t A Jupyter —ES QE{H 0| A0 M Python 7EE TMEHE £ Q&
LICH ZHIHE A& ME metstr| Hof| MAet 7S MENSIMR. CondaE AFEEH E 2'd ALS

XHE @Ish oloi CHEh =7t ol X7t M S ELICH AMI

@ Note

(m] K=

of2 A& Moll= AFEAE7E DLAMI 21 - 6HK| of A= I} Python ZE0| EHR &L
Ch. F Z2 "xyz module not found" 277} 2hA5Ed o 21918104 QoA MHEsH CH=E

s gdstet ohs ettt 22 UXIStAAI2. DLAMI

(=}
=
Al

°i4>

@ Tip
2 At&E M L o &= CHIH 5Lt O|4 Q| GPUs LIS 7(|Hte 2 gL Ct QIAEA RO
GPU a7t 9= B2 odl 2 =& LR HASto] Ao & = J&Lict

Jupyter Notebook 29


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

AWS Deep Learning AMIs FHEFRE RFLHA

HRIE A& A B A

Jupyter MOl 23215t REZ|Y CIHE 2| (CondagE AMI AFE T EE{'d0|HEE SHE) E = = QU
71| EI‘:|=| Zt ZPUR/T O|IBHE R E | ECH7F EAELLCH ZE[JH2 7 S50 QICHH TR AHE

Mo Y o= of CiEt RIS ME AHEE £ ol WL DLAMI Z 3|
HQI OIE% Z2I6tH RAEM7E LIEE|D, RHEME 2EI6tH 0|E AIEE £+ JU&LICH

H>
(@]
—r

Conda& AMI AI85t04 ElEHEe 2 L ESE XS AsiH o &S A8t 42X €1
A ZJeLch MEfg = 50| EAIELICH Z & uj&lof 2} olF ol X|HELCt.

Environment (conda_framework_python-version)

FI

0 & £04, Z0] MXNet Python 30| /2 LIEIHLIE A2 = Environment
(conda_mxnet_p36) == U&LICt O|AQ| CtE HE2 CI=1 Z 2 MHEnvironment
(conda_mxnet_p27), O|= &Z0| MXNet Python 27} /&€ 2|0/ L|C}.

® Tip
O HZTO| &Md3stE|o] AR AHE|E AR 245 E HAEE &g &= Qe & 7HK|
2 XS MOTD 212l& [ &2lst= ZdLICH. CUDA DLAMI

T

b

0

JupyterE Al &35}t0q B3 gt

CHE ZolH=20l TiEr REEMHE AotV |2 B B2 o A& S HEE = lsor LIt o]

2 &= Jupyter QIE{H|O|A Q| QB2 AT 2012 HE ofeiollM = lE = J&LICH Jupyter M &
=2l [Kernel]Zt [Change Kernel]2 E2/¢t CIE A S L ES0| %= #1382 ZEgcEM e
ES9o| 7{d8 HAY = U&LCh
O Ao M 72| #4E AFE O] O|Tof| AT Zdo| HENE AfX|5HY| 20l A2 A A 5HOoF &L
Ct.
® Tip
ZH 3 Atole] ME2 AMOIJYUT wSMY = UX|Bt HZE|V EEE == A&LICH 2
o2 M5HT| AlEtste B2 Jupyter AHE A~ S HOl'D &2 &QIStMR. o{7[d= &

S8t HAIX|I 2F 224 0| A2 out-of-memory LF 71 EAIE = U &LICH 0|8 +=7H35tE]
™ Jupyter ME{2| & H|O|X|Z 0|5 3t0q [Running] BE 22!5t 1 04T35| BiOet2=0M A

SRIE AN B 30
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=HA
- ZPUQT EME
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- HEtAE TjE2| 0fH

ook &A B e At ol CHer Rb& M LT

o
AL

« GPUZLIE{Z! 4l %|

A (I
n

« The AWS QITHZIA|0

%! LiH| DLAMI

« { ARM64 DLAMI

* Inference
- REIXNS

T elg BHAd

= O

J

1ol

CF= 2 Co da% AMI AP%?_
=—d o}

£ XAl

* TensorFlow 2

PyTorch

& M3}t5t7| PyTorch

= pi|el9l3 0| ™l Conda TH7IXI7} S AlE|Ed Bl A
/0 of7t 258

2)8 288 & olaLh

DLAMI E|AEE|X| ot

M Mx|E ZH AR E

CUDAZ! PyTorch MKL - AFE

2|58

| Mx|= 2 gl 2|

|3 LICH ZHYIIE &
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$ source activate pytorch_p310
iPython E{0|' 2 A|ZHELICH.

(pytorch_p310)$ ipython

import torch

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

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

=24 2| /o] ofg@o|et 11 7|7|, 2|1 & ChE o] off|0|7F F7HE HE 2 £ &Lt
o7t &l M x| PyTorch (A& 8)
OFZF PyTorch 1= 0 A M&|stE

Mm
2

CondaZ A28t & AMI 2420l M PyTorch Conda 74 & Lt EEE= £ Clofl %Al PyTorch &l

RE + A&LICH

1. < (U0 32 *[8F SM) - To|M 3 PyTorch B+ 32 & /dgstgfLCt:

$ source activate pytorch_p310
2. LIHX| SAHOIME pytorch_p310 872 ALt Qictm 7bAdstL|ct SR Mx|E o A H
PyTorch:
(pytorch_p310)$ pip uninstall torch
3. + (GPUQIAEHAZ SM)-2.02 PyTorch AF&35104 CUDA Z|&l ofzt IEE M X|ELC}
(pytorch_p310)$ pip install torch_nightly -f https://download.pytorch.org/whl/
nightly/cul@0@/torch_nightly.html

«  (CPURIARHAE EM) - LI5S AF8StX| i QIAEAE 2[4 ofzt HEE MRIELICH

PyTorch GPUs

32
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(pytorch_p310)$ pip install torch_nightly -f https://download.pytorch.org/whl/
nightly/cpu/torch_nightly.html

4. z|dlopzh dEE I Moz MR =K] #RlstedH IPython E{O|'EE AlZfstn HEIE & elst

[= R |
A A|2. PyTorch

m

(pytorch_p310)$ ipython

import torch
print (torch.__version_ )

i

=292 1.0.0.dev201809222t H|x5tH QIMELICH

5. PyTorch OFZt EIE 7} MNIST Oi|A|2t & 2 &S5t=X| & 2l5t24™ 2| examples & A0 A PyTorch
HAE ASJREE A™E = J&LICH

(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

It &M

F7t AhaM Y odeE =YKo 24 PyTorch EA, AHAM L ¢ AFO|EE R XFHAMAIR
PyTorch

TensorFlow 2

Ol XAt& Mol M= CondaZ AMI A& 8H & B4 (DLAMIConda) € A& st= QIAEAO|AM TensorFlow
28 g¥stotn 2 Z2ORME A¥st= WS 20iE LI TensorFlow

Z M2 eHH QI Conda THF|X|7t EAZIH EHIAEE HA ZB T30 AP ARIELICH
DLAMI

2 M3} & TensorFlow
DLAMIConda2} &4 TensorFlow &l&lS24 04

1. TensorFlow 28 & éél’ﬁf 242 CondaZ A& 3+04 Amazon Elastic Compute Cloud (AmazonEC2)
CIAEAE DLAMI O{&A|2.

U3 EM35t 33


http://pytorch.org/docs/master/
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2. Python 304 A CUDA 10.1Z} MKL -& AF&35tE 29 7Al2tA 29| DNN B2 CHS HHES A-MEHL
C}. TensorFlow

$ source activate tensorflow2_p310

3. EO/EE AlEELICE. iPython

(tensorflow2_p310)$ ipython

4. TensorFlow 2 T2 AlSH5l0od AMCHE A S5H=X| &QIgtL|Ct

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

3}40i Hello, TensorFlow!7} EA|x|o{oF & LICI.

=7 &M
o H2 A& M 2 oMl = TensorFlow Python TensorFlow A A API EE= TensorFlow® AFO|EE

APl AE! I 2l 0{C

= AT

—

o
n
M[n

A-S

rok
ML
Ho

m

Elastic Fabric Adapter (EFA) = DLAMI QIAEIA0|| ¢1Z45t0] TS HFE (HPC) OHEZ|7H 0|2 7t
£318 = Qe HEXHT &xIQLICH EFAMM MB35 M fod 2 Et2dg S5l 2x80la

— o= S0
HPC ZHAEQ| o E2|AI0|M M52 EEE = U

ChS &=olME 8 AFS3t01 EFA AlRtsHe WS 2oiELICIDLAMI.

® Note
0| 7|2 GPU DLAMI S5 0{ M ¥ 35t= DLAMI AE MEHSHMIR.

|

- 23 AWS Deep Learning AMIs Ct2 1 ZH2 QIAEA EFA
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https://www.tensorflow.org
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THE RE OFLH

M

« EFA0|M AIE DLAMI

21&: AWS Deep Learning AMIs C}S 1 ZH2 QIAEA EFA

| o 5}

S
[l

I\Agnzl Ig=l

EZOoIH, HLE 2 &,
H MZ2ELc GPU

%| 4l DLAMI H| 0]
2221 &7H A

=
-

St

=

(@]
I
o

AE E
A
8g =+

22|24 DLAMI - E0i| A X| 2 E|= Base CUDA HHEE

F1:

o

5104 NCCL O Z 2|70l e Al3list= EFA Z

YatioF BfLct.

mpirunon% A ? EFA

Ct=1h 2ol x|

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

libfabric, openmpi EFA &/ 01

fujn

0{ NCCLOFIZ

K== dxlel ™

Bz

« OHEZZ|7|0|M0| A8 E EFA == A FI_PROVIDER="efa" at2{™ 2} ZO| mpirun BH0| F7}5}
AAIREFAN|A AFZ DLAMI.
A
- EFAE AI83H Hot O F ZFH|
. OIAE{A A|RF
« EFA HM% utgl &0l
EFAE A%t 2ot & ZFH|
EFAEQH O & KA E0{21 L7t= 2 E QHI2E L ot RHR2E ECfEE {85t 2ot I8
O| LR EfLICH RtAIEH LHE2 MBAME HESHMAIL. EFA
1. oA Amazon EC2 2&2 LIC}t https://console.aws.amazon.com/ec2/
2. B FOMESt OES MENEHCHE, Eot 8 M8 S MENELICE
3. EorOF MM HMLCIZS ML
« HOt 72 0|E2| A EFA-enabled security groupdt Z2 HOt 180 n1R80|ES
=qgct
o (MEH ALE) Mol 2ot T ol CHEt 7tefet MHES U=4FLIct.
« 0| VPC EFA -enabled QIAEIAE A|Zt5tE{= QIAEIAE MEHEHL|CH VPC
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35


https://github.com/aws/aws-ofi-nccl/tree/aws
https://github.com/aws/aws-ofi-nccl/tree/aws
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/efa-start.html#efa-start-security
https://console.aws.amazon.com/ec2/
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« HM(Create)2 MEAFILICI
4. MY Hot O MEHStD MY oA I8 IDE SAELICH
5. QlHt2E LU olRHI2E Bo|M Cts2 - ELICH

e
A
[0

MEdEFLICH

ol

3(Type)ollA ZE E2H=(All traffic) 2 MEHETLIC}

o
A (Source)0l| M AF& Xt X|(Custom)= MEARFLICY,

JFI

B H0

- SAEHEQH O & IDE 2ol Eo{d&LCt

« XZH(Save)2 MEHEFL|C}

6. Linux QIAEIAOLC
O| BHAHIE LS QIARARL SAlE £ °*$I—|EP DLAMI

QIAEA A|Zf
EFAO| Al AWS Deep Learning AMIs &Rl X|HE|l= QIAEA RHE I 2 XA = ct3a 2 &Lt

« P3dn.24xlarge: O}0O}E 2|54 2, RSEF 20.04
« P4D.24xlarge: OIOFE ElSA 2, REF

2
« P5.48xlarge: OIOFE ElSA 2, REF 20.04

CHS MMo|ME & d3tE QIARAE AlEtsts WHE E0{ELICH EFA DLAMI EFAZ 3t El QIAE
A5 AMZEste o CHEr AbMIEH LHE 2 2214 E HIX| JE 2= EFA -Enabled QIAEIA AJZF S &
RotAAIR

1. 0l Amazon EC2 2& 2 LICt https://console.aws.amazon.com/ec2/.
El

QUAHA A[RtE MEHSFLICE

2

3. AMIHO|X| AMEHOf|AM DLAMI 2 2|A = E 1 0|x|0] = X2 DLAMI 52 AMEdStL|C}

4. QIAEA f ME HO[X|olM CtZ1t Zro| X|HElE QABA S & stLIE MBSt CHS: 2
AEA MF HE 7S MEELICH X|2#EE QIAaEA 0 Q ot
7| EFA & MPI

5. QUaBA MF HE 74 HOIX[o|M CHES +~FLICH
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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://console.aws.amazon.com/ec2/
https://docs.aws.amazon.com/dlami/latest/devguide/appendix-ami-release-notes
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o [ME AL HHR] 252 B2 HiR| 250l QAARA FIHE MEIFILICH 2|¢ o] 52 2loh Hi
A& oM QAUARIAS A

« [MEf AP HIR[ 25 Ol 2= M HiR| 250
=8t CFS HiR| 2& HEM 2EHAEHE

HetL|Ch

- O| HO|X|0{| M “Elastic Fabric Adapter’& & /33tatioF B LICt O] 2MO| HIgHstE B2 M=
Bt QIARIA RYE X|pSte MEWSE MEHS WAL

- HELZ QIE{HOo|A =2 C|HFO|A eth0M|M M HIERX T CIE{HO[AE MEHFHL|CEH MEIX
OF 7|8 IPv4 T4 5L |”°| Z IPv4 A E XIEE = &LICt ¢dZE IPve CIDR =
£0| U= MEHM QIAEHAE AlEIste A9 MEHXMOE |2 IPv6 T4 5Lt Ol ol 2
Z IPv6 ZIS_/I\_E xlX-IE ‘JI\‘ ?A% ||:|'

- CI&: AEE[X| F7HE MEHFLICH

6. Add Storage H O|X|0{| A 0l M X|&H8H 28 AMI (ofl: FE C[HIO|A E8) 2|of A0 odz7dst
EE2 X|Y3st1 [CH3: Add Tags] € MEHRFLICE.

7. B F7t HO|X|o M At Rtol|H| EI=E O|F Sol QlAHA BT E X|HE = CHS: B9t I8
T 4d(Next: Configure Security Group)2 AEHEILIC}.
8. Hot 18 T4 Ho|x|o| ot 18 oM 7IE 2ot IE M MEts g Ol BHE B

O|- 22 AMEH ol-|_| |:|._

H=2 - "1H-d
9. [AE & A|Z(Review and Launch)]& MEHEL|C}.

10. QIABIA A5t ZHE HOIX|OIM TS HES & AISS M5t 7| Ho{E M5tm QIARA
S ARHELICH

HAE AZE Fofl= CHS oA QUAEA MR HEE &ol5tMAI2. AWS 2&. O|F A 5t
AE MEdSI T H|O|X| SHE & 9| Description B2 & Q18 LIC}. ‘Network
Interfaces: eth0’ OH7H B4=8 &0} eth0=2 225t EH 0| @RILICE. 'Elastic Fabric Adapter' 7} &5}

Tlof QX[ FH gL
EFA7I 2838 E|X| ot 2 32 Chg 4 & stLHE AL835tod o] BX|E siZde = U&LICH

E A835to{ EC2 QIAHAE SEotT M QUAEAE AJRTELICH EFAO| AZAE[0]
L
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THERE QLA

1. EC2Z&£0|M HESIZ 2/Emo|AZ o|SEfLICH

Ll

QUAEATE QlE MEUID S

‘Elastic Fabric Adapter

m

EC2RIAFA BHo 2 F0l7tAM 1A

N o o bk~ w b

o

OlA
J=|

AlSH
=0

o|D0]| of DLAMI LICt. O|&

$ fi_info -p efa

24
=3

Y]

=]

ro

provider: efa
EFA-fe80::e5:56ff:fe34:56a8
domain: efa_@-xrdm
version: 2.0
type: FI_EP_RDM
protocol: FI_PROTO_EFA
provider: efa
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
EFA-fe80::e5:56ff:fe34:56a8
domain: efa_0-dgrm
version: 1.0
type: FI_EP_RDM

fabric:

fabric:

fabric:
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protocol: FI_PROTO_RXD

E 23 2EE of 0l0] DLAMI R&LICH 0| M#stod M4d8t Hot 10| Sut2 7 74l
(0]

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

E£32 Ch5 ot "Iz 3 Fei7t gl

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

SEO| SEE[HL} 2ol 2tz =lX| pfo™ Hot O Fol SHHE QH2 =/0tRHH2E & 0| UK

EFAO|A AFE DLAMI

ChE MMoME oM CHE = ofE2|7H0|[d 2 Alst= EFA Ol At8sts S TR LICH AWS
Deep Learning AMIs.

EFAS AI8310{ CIE = o Z 2|7 0| Al
L= EAEAM OHEEFOIME A¥Sie{H ClST 22 0| EEfL|CH

|
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E0{AES LE L E Bl LEZ MEHSHL|CH LHHX| EES H
1. 2l =E0|AM 7|H0{E MA&L|CH RSA
f ~/.ssh/id_rsa

M =2t §

ssh-keygen -t rsa -N "" -
2. Bl ==olAM Zzlo|d! 7|9] AF8 HEtE HAE LD
chmod 600 ~/.ssh/id_rsa
3. IHE=l 7|8 FHAECS| M ~/.ssh/id_rsa.pub =E0| SA5tD ~/.ssh/
authorized_keys 2t{AE Q| HH - =of F7}&L|CH
4. O|M Zz}o| IPE AF8510d Bl =M B =0 Y 2301 & £ &Lct
ssh <member private ip>
5. Bl =E29| ~/.ssh/config Tt Lo CtZFE F7}5109 strictHostkey HAIE HIEMH&tstT 2| ==
oM of0|HE TS & d3tefLich
Host *
ForwardAgent yes
Host *
StrictHostKeyChecking no
6. Amazon Linux 2 QIAEAO[ B|H{ =E0|M CHE BE S Al™dsto] 7148 mtof SHtE HEtE A
SefLich
chmod 600 ~/.ssh/config
BAE THY M4
2l tEM 222 E19I L E AldEsY| 28t ZAE HUE HHELICH 34 E ntdols 28
24040k rL|Ct I ~/hostsE M5t ChS3t Z o] Z2to[Y! IPE Al

E{o| Zt - =of CHEr &
St 24t L EE F7

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

40
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<private ip of node 2> slots=8

NCCLEAE

® Note
O| ElAE = EFA %1 1.30.0 & OFI NCCL £24121 1.7.48 At&5t0 A E|R&LICH

Cl22 g ARE EAM 7|50 M52 25 NCCL HIAESHY| /80 Nvidiadll M ME5tE HAE
of 5t Agrduct

X E|= QIAEIA: P3dn, P4, P5
715 HAE
NCCLHIA|X| & HE|-E EHAE

nccl_message_transfer= £ Q10| o & THE 2 S5t=X| &Qlst7| @/t 7tEHst B AE LT

) CCL APIs & At&35tod of &
2|70|ME M™St= NCCL S ofA|oll EAIE! CHE mpirune| M| B2 & Ar&3sHofF gLCt EFA 2
AEA £t SP{AEO Qe CIAEAN N M2 OH7HHFE np HE S A AIR2GPUs. RHAE LIS 2

CHHZ AT SHAAI2.AWS OFINCCLAEEA.

Z
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il
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o
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or
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ol
ok
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s

CH2 nccl_message_transfer E|AE
™S #3504 Amazon EC2 Q1A
L|C}.

= Uik xx.x HHE & 22 $LICH. CUDA A3 2 E0{ A CUDA
E:

go =E
AA0|M A 7HSEH 2 E CUDA HTHo| BEE A™dE + &

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

-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:$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

I
o
0
1
30
>

212 C}R I Zotok BrLICH B2 #0I5tod OFI ZZXE EFA ASE|D s 22

—

.

L 1}
rlo

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

Hds HAE

P4D.24xlarge| M 2| CtE == NCCL &5 HIAE

NCCLESE #lst2{ 4 NCCL-Tests E|ZX|EE2|0{A MSEl= EZ NCCL 85 E|AEE &Y
SHMI2. EFA £ 0|0] CUDA XXX82 2 YEEl O| E|AEQF &4 DLAMI MZBE/LICH Hixs o =
A AT BEE MEE = U&LICH EFA

A AZREE AYE M O F X[EE HZstMe.

o

Z o EC|FHoldE H™SHE S X EAIE CHE mpirune| ™A Z2E ALE s AI2. NCCL

QUAEA 0 FR{AE| Qe Oi7H B4 np2t NS HEFLICH GPUs

NCCL_ DEBUG = INFO Z22E F7}5t1 210 EFA AF2Z 0| “Selected Provider isEFA’E E A|
T|l=X| #olghLct.

| ot AE Efold 21 QxIE MAELICEH

ol

&

TRAINING_LOG="testEFA_$(date +"%N").log"
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2 E HH{ watch nvidia-smi &
C}2 watch nvidia-smi @&
Ch A3 ZE0|M CUDA HEE I

AlISHSEF A Ol

=2O0o=2

e

AAEH L’|E|-

« Amazon Linux 2:

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

.

1

0l M

0d2i=2
oS o=

-x NCCL_DEBUG=INFO --mca pml ~cm \
-x LD_LIBRARY_PATH=/usr/local/cuda-xx.x/efa/lib:/usr/local/cuda-xx.x/1lib:/usr/

local/cuda-xx.x/1ib64: /usr/local/cuda-xx.x:/opt/amazon/efa/1lib64:/opt/amazon/openmpi/

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

none \

%5104 Amazon EC2 QIARHANM AL 7H5 8t

A&3t0i GPU Ar8E S ELIEHEE + U&LICH

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

- PEF 20.04:

$ /opt/amazon/openmpi/bin/mpirun -n 16 -N 8 \
-x NCCL_DEBUG=INFO --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 -b 8 -e 1G -f 2 -g 1 -c 1 -n
100 | tee ${TRAINING_LOG}

24
=3

[
rlo

# nThread 1 nGpus 1 minBytes 8 maxBytes 1073741824 step:

CHS 1k Zotok

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

#

# Using devices

# Rank @ Group 0
# Rank 1 Group 0
# Rank 2 Group 0
# Rank 3 Group 0
# Rank 4 Group 0
# Rank 5 Group 0

Pid
Pid
Pid
Pid
Pid
Pid

9591
9592
9593
9594
9595
9596

on
on
on
on
on
on

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

device
device
device
device
device
device

2(factor) warmup iters: 5

u p DN RO

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

NVIDIA
NVIDIA
NVIDIA
NVIDIA
NVIDIA
NVIDIA

AlQ0-SXM4-40GB
Al00-SXM4-40GB
AlQ0-SXM4-40GB
Al00-SXM4-40GB
AlQ0-SXM4-40GB
Al00-SXM4-40GB

2 E CUDA H{ZF9]
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# Rank 6 Group 0 Pid 9597 on
# Rank 7 Group 0 Pid 9598 on
# Rank 8 Group © Pid 10216 on
SXM4-40GB
# Rank 9 Group © Pid 10217 on
SXM4-40GB
# Rank 10 Group © Pid 10218 on
SXM4-40GB
# Rank 11 Group © Pid 10219 on
SXM4-40GB
# Rank 12 Group © Pid 10220 on
SXM4-40GB
# Rank 13 Group © Pid 10221 on
SXM4-40GB
# Rank 14 Group © 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 [0] NCCL
symbol.
ip-172-31-4-37:9591:9591 [0] NCCL
symbol (v4 or v5).
ip-172-31-4-37:9591:9591 [0] NCCL
NCCL version 2.18.5+cudal2.2
ip-172-31-4-37:9024:9062 [6] NCCL
ip-172-31-4-37:9020:9063 [2] NCCL
ip-172-31-4-37:9020:9063 [2] NCCL
ip-172-31-4-37:9024:9062 [6] NCCL
ip-172-31-4-37:9024:9062 [6] NCCL
ip-172-31-4-37:9024:9062 [6] NCCL
ip-172-31-4-37:9024:9062 [6] NCCL
variable to 1
ip-172-31-4-37:9024:9062 [6] NCCL
version 21602
ip-172-31-4-37:9020:9063 [2] NCCL
ip-172-31-4-37:9020:9063 [2] NCCL
variable to 1
ip-172-31-4-37:9020:9063 [2] NCCL
version 21602
ip-172-31-4-37:9020:9063 [2] NCCL

ip-172-31-4-37 device 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

INFO

Bootstrap :

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

device 6 [@xa0@] NVIDIA Al00-

device 7 [@xa0@] NVIDIA Al00-

Using ens32:172.31.4.37

NET/Plugin: Failed to find ncclCollNetPlugin_v6

NET/Plugin: Failed to find ncclCollNetPlugin

cudaDriverVersion 12020

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

NET/OFI

NET/OFI
NET/OFI

NET/OFI

NET/OFI

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

Disabling NVLS support due to NCCL

Setting provider_filter to efa
Setting FI_EFA_FORK_SAFE environment

Disabling NVLS support due to NCCL

Running on p4d.24xlarge platform,

Setting NCCL_TOPO_FILE environment variable to /opt/aws-ofi-nccl/share/aws-ofi-nccl/
xml/p4d-24x1-topo.xml
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#
in-place
# size count
time  algbw  busbw #wrong
# (B) (elements)
(us) (GB/s) (GB/s)
0 0
11.04 0.00 0.00
0 0
11.00 0.00 0.00
0 0
11.02 0.00 0.00
0 0
11.00 0.00 0.00
0 0
11.02 0.00 0.00
256 4
628.2 0.00 0.00
512 8
629.6 0.00 0.00
1024 16
631.7 0.00 0.00
2048 32
634.2 0.00 0.00
4096 64
633.6 0.01 0.01
8192 128
633.5 0.01 0.01
16384 256
637.0 0.03 0.02
32768 512
636.8 0.05 0.05
65536 1024
667.0 0.10 0.09
131072 2048
662.9 0.20 0.19
262144 4096
685.1 0.38 0.36
524288 8192
696.6 0.75 0.71
1048576 16384
729.2 1.44 1.35

type

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

float

redop

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

sum

root

time

(us)

11.02

11.01

11.02

11.01

11.02

632.7

627 .4

632.2

631.0

623.3

635.1

634.8

647.9

658.9

671.9

692.1

715.3

734.6

out-of-place

algbw

(GB/s)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.01

0.01

0.03

0.05

0.10

0.20

0.38

0.73

1.43

busbw #wrong

(GB/s)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.01

0.01

0.02

0.05

0.09

0.18

0.36

0.69

1.34
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2097152 32768 float sum -1 785.9 2.67 2.50 0
794.5 2.64 2.47 0
4194304 65536 float sum -1 837.2 5.01 4.70 0
837.6 5.01 4.69 0
8388608 131072 float sum -1 929.2 9.03 8.46 0
931.4 9.01 8.44 0
16777216 262144 float sum -1 1773.6 9.46 8.87 0
1772.8 9.46 8.87 0
33554432 524288 float sum -1 2110.2 15.90 14.91 0
2116.1 15.86 14.87 0
67108864 1048576 float sum -1  2650.9 25.32 23.73 0
2658.1 25.25 23.67 0
134217728 2097152 float sum -1 3943.1 34.04 31.91 0
3945.9 34.01 31.89 0
268435456 4194304 float sum -1 7216.5 37.20 34.87 0
7178.6 37.39 35.06 0
536870912 8388608 float sum -1 13680 39.24 36.79 0
13676 39.26 36.80 0
[ 1073741824 16777216 float sum -1 25645 41.87 39.25 0
25497 42.11 39.48 ® ] <- Used For Benchmark

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

A5 HAE

EFAEIAE ZD7h R & K| #QI5H M CHS BIAEE AFS5Hod 2RISHAIAIL
- QIAEIA HIEICIOIEIE AL 5104 EC2 QIARIA SHEE I MAIR.

TOKEN=$(curl -X PUT "http://169.254.169.254/1atest/api/token" -H "X-aws-ec2-metadata-
token-ttl-seconds: 21600")

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

- E ddigfLich ds EHAE
- O mel0[EE d-eEuo

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

# Information on how the version come from logs

#

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

# NCCL version 2.16.2+cudall.8

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

1.7.1-aws

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

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

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

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

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

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

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

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

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

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

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

if [[ ${INSTANCE_TYPE} == "p4d.24xlarge" ]]; then
grep "NET/AWS Libfabric/@/GDRDMA" ${TRAINING_LOG} || { echo "Text not found:
NET/AWS Libfabric/0/GDRDMA"; exit 1; }
grep "NET/OFI Selected Provider is efa (found 4 nics)" ${TRAINING_LOG} ||
{ echo "Selected Provider is efa text not found"; exit 1; }
grep "aws-ofi-nccl/xml/p4d-24x1-topo.xml" ${TRAINING_LOG} || { echo "Topology
file not found"; exit 1; }
elif [[ ${INSTANCE_TYPE} == "ps4de.24xlarge" 11; then
grep "NET/AWS Libfabric/@/GDRDMA" ${TRAINING_LOG} || { echo "Avg bus
bandwidth text not found"; exit 1; }
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grep "NET/OFI Selected Provider is efa (found 4 nics)" ${TRAINING_LOG} ||
{ echo "Avg bus bandwidth text not found"; exit 1; }
grep "aws-ofi-nccl/xml/p4de-24x1-topo.xml" ${TRAINING_LOG} || { echo
"Topology file not found"; exit 1; }
elif [[ ${INSTANCE_TYPE} == "p5.48xlarge" ]]; then
grep "NET/AWS Libfabric/0/GDRDMA" ${TRAINING_LOG} || { echo "Avg bus
bandwidth text not found"; exit 1; }
grep "NET/OFI Selected Provider is efa (found 32 nics)" ${TRAINING_LOG} ||
{ echo "Avg bus bandwidth text not found"; exit 1; }
grep "aws-ofi-nccl/xml/p5.48x1-topo.xml" ${TRAINING_LOG} || { echo "Topology
file not found"; exit 1; }
elif [[ ${INSTANCE_TYPE} == "p3dn.24xlarge" ]]; then
grep "NET/OFI Selected Provider is efa (found 4 nics)" ${TRAINING_LOG} ||
{ echo "Selected Provider is efa text not found"; exit 1; }
fi
echo "****xxkkxxkkxxkkxxkkxxkrxxk*x check_efa_nccl_all_reduce passed for cuda
VeISiOI’l ${CUDA_VERSION} LR R EE SRR SRR SRS SR SRR SRR S EEEEEE AL
else
echo "***&k*kkkkkkkkkkkkkxkxkxkx**k**x check_efa_nccl_all_reduce failed for cuda
V€ISlOI’] ${CUDA_VERSION} EE R R R R O L
fi

o HIX|OF3 O|O|E{0f M| ASHZ| 28] Multi Node all_ reduce EIAE Q| E||0|E £239| Ofx|2 &S &

I_
M3 4 QLo

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}"

CHE 401 M GPU 2158t U SLIEIZ 242 SHHFILICH Of BHIe BLIEY, 25, AFH &2 &
m%ﬂ%&ﬁﬂﬂaséTﬂ%?gﬂwmﬁuq
. BUEY
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* GPUSCISE Ar83510{ ZLIE{Z 5t & A|2. CloudWatch

-« E[X3}

A E|

>

2

5

It
i

DLHE

2 7tX| GPU 2 LB DLAMI =77k AP A R[E|o] QI&LICH o] dBMolM= 22 I dX|of
A8 + e 7o Mz B

« GPUSLCIZE AI235l04 ZLIE{Z!5H A A|2. CloudWatch - CloudWatch Amazon0ll GPU A SHIE
15t A Mdx|E FE2IEILICE

« nvidia-smi CLI - A HFE L HZ 2| A ES ZLIEHZSt= fREEIEIYLICH GPU O] 2 HF
E{ofl AFH M x||o Q& LICEH AWS Deep Learning AMIs (DLAMI).

« NVMLC 2l0|E2{2[ - GPU ELIEE & 2| 7|s0i &2 HMAE API 5= Q= C 7|8t 2tolE B
2|L|Ct. O|= CLI nvidia-smit|A 7|2 Mo 2 A E[H AFS AL AFE{oll A AX|El0] U&LICE
DLAMI EEBF Python & Perl HFRIEE 7HX|1 {0 O|2{Et Q10|22 A& 5HH| 70| 7hs ' LICH AMS
At AFEO| AP AXIE gpumon.py R EEIE[= 2] pynvml THZ|X[E AFE & LICt. DLAMI nvidia-ml-
py

« NVIDIADCGM- 2HAE 2| EF. 0| =7 & Mx|stn F+M435

XE HESAL.

e

A

HFHA
o H

2ot 24 LAt H| 0|

rr
fjo

® Tip
Mx|E CUDA =7 AF20f Ci8t %Al HE = NVIDIA 2| 7HEt X} E2 04 M EQISHMIL
DLAMI.

+ IDENSsight®} nvprofE A&310{ TensorCore A EE ZLIE{RELICE.

GPUSCIE € A835t0{ 2LIE{&SHA A2, CloudWatch

Ct. ol= oilo|E] mto|Z2tRlE x[Xztstn B ed HERA

Ct 2 & 7tX| g2 2 GPU HEZIE CloudWatch T+ & = AU&LICH

0o
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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://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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« CISE A 85tod HEEIZ FELIC AWS CloudWatch 00| E (HE)

« MA MxIE gpumon.py 23 RER X|EE FAIeLICH

CHEE At8stod HERIE 7 & LICH AWS CloudWatch 00| E (HF)

=3t

5F CloudWatch 0| 0| E 2t £8F5104 Amazon EC2 HAIF{E|0|E|IE QIAEHAONAM GPU X|EE 74
3}1 GPU ZZZMNA AMEES TLIEZE £ l&LICH DLAMI

CH2 2 AF25tod GPUHIE RIS M stE | 7HK| i 0| Q& LICIDLAML.

+ Z/4 GPU XIE 74
. 2E GPUXIE 74
- M8 7158t GPU ZE XIEE FHFLIC

g xIEE
. ABXF X|% GPU HE 22 TAELICH

Holo|E S E ot mix[oi 2t XEM[EH LHE 2 off CHer 2 0oF miX| AWS CloudWatch 0|0 E & & Z st
o

MH =7

AlEste{ QIARATL HERE FAIY = U5 Amazon EC2 QIAEA |AM #HEHE T /sl o
CloudWatch & L|Ct RtM|EF EH7AH[= CloudWatch O0[HELQL B 7 AHEE IAM HE S ALSA YEE
A XSHAA L.

%A GPU X|E 74

dlami-cloudwatch-agent@minimalsystemdMH|AE AFE5H0{ %4 GPU X|EE FMFLICH
Ol MH|A&Q| X|&E 72 CtSat Z&LCh.

« utilization_gpu

 utilization_memory
A T EE A GPU X E0| CHEt systemd MHIAE CFHS Ix[0IA] 32 = U&LICH
/opt/aws/amazon-cloudwatch-agent/etc/dlami-amazon-cloudwatch-agent-minimal. json

Ct

0jo
m|

HS A25104 systemd MH|AZE E4A45tst D AIRHEFLIC.
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/Install-CloudWatch-Agent.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/CloudWatch-Agent-NVIDIA-GPU.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/create-iam-roles-for-cloudwatch-agent.html
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THERE QLA

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

HE GPU X|E 7

dlami-cloudwatch-agent@partialsystemdAMH|AE AI3l0{ £2 GPU X|EE F+4

O| MH|A S| X|E £ CtSTF Z4&LIC.

utilization_gpu

« utilization_memory
+ memory_total

* memory_used

* memory_free

A FTEE LR GPU X|Z0i CHEt systemd AHIAE CHS [0 &S £ QU&LICH
/opt/aws/amazon-cloudwatch-agent/etc/dlami-amazon-cloudwatch-agent-partial. json
CS WS AF25104 systemd MHIAE &A3t5t 0 AIZHELICH

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

ME 7tS8t GPU 2E X|EE FHFLICH

dlami-cloudwatch-agent@allsystemdMH|AE AIE3510{ AL 7F58H 2 E GPU X|&E

LICE O] MH|A 9| X|& 2 ChEn Z&Lict

« utilization_gpu
 utilization_memory
* memory_total

* memory_used

* memory_free

* temperature_gpu

* power_draw

« fan_speed

g 2
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* 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

M8 7ts8t ZE A 74 GPU X|ZE0 CHEt systemd MH|AE CHS fIX|0IM 32 = Q&L
/opt/aws/amazon-cloudwatch-agent/etc/dlami-amazon-cloudwatch-agent-all.json
Ct2 BH2 A& 3109 systemd MHIAE &35t A|ZFEHLICH

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

ArE Xt XE GPU HIEEIE &Lt

A TAE RIETE 27 AR

oS = A&LICH

mjo

S5 = B AL8X K| CloudWatch 0| 0|ME F1 mtd S

(0]

| AH A
(=)=

L

AERH XIE 7 Tt

Ml

(o)

MRXP INESI SR,

rr
e
| al
1o
=
Sl
M

2 MASHAH CloudWatch O0IRE T4 Il £5 M4 =

ol oMol A7|oF Ho| /%2 /opt/aws/amazon-cloudwatch-agent/etc/amazon-
cloudwatch-agent.jsonO|2t 7FEELICH

Cle HEe Aldisto] AFRAF K| o 2+ CloudWatch MIO|MEE R AIEL|CE.

sudo /opt/aws/amazon-cloudwatch-agent/bin/amazon-cloudwatch-agent-ctl \
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https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/CloudWatch-Agent-Configuration-File-Details.html
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-a fetch-config -m ec2 -s -c \
file:/opt/aws/amazon-cloudwatch-agent/etc/amazon-cloudwatch-agent. json

of CHt 2ot T x| AWS CloudWatch 0| O|ME

MZ DLAMIs ZEIAE HES A 7Hs B 24 SR TAIE|0f 24 LITH AWS CloudWatch o 0]
ME Hot x| MEist G Aol et x4l 2oF DLAMI THX| 2 %[4] 2ot I X|E |0l EstE{™
CHe M2 BESIAIR.

Mg yum CHR ZE 5= O AFSELICE AWS CloudWatch Amazon Linux DLAMI 2& 0f 0| E
N

sudo yum update

Ubuntu

%A HEE o AWS CloudWatch DLAMIUbuntuE AF235tE a2 20 I &x|S CHA| A x|sloF &
L|Ct. AWS CloudWatch Amazon S3CIRZE 213 E A5t o|0|™E

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

A x|of| CHEF AEAIEH LI 2 AWS CloudWatch Amazon S3CHREE I3 E AI235E CloudWatch 0
O|ME = MHo] of O|ME Mx| &l AMZS FHZFHAAIL.

A AxIE gpumon.py AT ZERZ X|EE FMHELICH

gpumon.py 2= |REZIE|7F AFH Mx| |0 & LICH DLAMI GPUHIZ2 2], GPU 2T CloudWatch &!
M2 S El0{ GPU AFSEHE ZLIEHZ S X[HFELICH GPU A3 EEE= 2LEZE IOIEHE F7|
Mo 2 Z CloudWatch & &LICH AT EIE0|M & 7+X| A CloudWatch ¥443H04 & CHef O
OlEo| MBSt &2 78T = UA&LCt stx[EF AT REE AESH7| ™o HIEZE CloudWatch
FASHESE Mok & Lc.

E A83104 GPU ELIE{AE MH5t D A&stE & CloudWatch

1. RIEE AAS7] QI3 WS ZTH IAM AHSAHE BHE7LE 7IE AL RHE CloudWatch 4755
MAl2. M2 ASXHE MASHE ZRols Cha oA TR E £ A7| M2 X2 ZHE Hof
SHAQ.

GPUZLIEZ & %|%{5} 53


https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/install-CloudWatch-Agent-commandline-fleet.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/install-CloudWatch-Agent-commandline-fleet.html

THERE QLA

AWS Deep Learning AMIs
AAlgh |AM HA 2 “cloudwatch:” I L|C}. PutMetricData F= 7+l &4

"Version": "2012-10-17",
"Statement": [
{
"Action": [
"cloudwatch:PutMetricData"
1)
"Effect": "Allow",
"Resource": "*"
}
]
}
® Tip
IAMALS At A4 &l 28 F 7ol CHEF CloudWatch AEAIEH LIS 2 MBEAME CloudWatch

HZESHAAL.

pal
1Y
ol
0F
mjo
-
0x
g'l_l
kl

2. O{AM DLAMI CISE A& AAI. AWS IAMAFZ X

$ aws configure
A&LICH gpumon REZIEIE OIS 2E
& Lige

Al&o]| 2t M gpumon REEIEIE
README 250 Ho|El dxloIM 3tE =

A3JZIE O] Amazon S3 ¥ %|E &

&LICH gpumon.py 23 ZIE0f CHE XbA|

~/tools/GPUCloudWatchMonitor

Folder:
Files: ~/tools/GPUCloudWatchMonitor/gpumon.py
~/tools/GPUCloudWatchMonitor/README
=M:
2 HESH A

« QUARAT} us-east-101 U= B gpumon.py NOT 0f[A] X[
« E AF873510q CloudWatch namespace == E11 7|7+t 22

store_reso
te =8|l 3 o] Python 3 &

4. #X, A3 EE Python 30 X|MEFLICH MEF
2 g3t

DLAMI &%t Python 3 B2 &4
54

el x[x{5
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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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$ source activate python3

5. HiZo|M gpumon REIEZIEIE AT LICEH

(python3)$ python gpumon.py &

6. EHEZIRXE Y1 HEZE hitps://console.aws.amazon.com/cloudwatch/AEH g LICH LKA H O]
A £ 'DeeplearningTrain'&ILIC}.

® Tip

|IAE B8 = Ql&LICH E8t store_reso2 =G

CHZ 2 CloudWatch p2.8xlarge QIAE AN WS 242 2 LIE{R 5= gpumon.py A0 CHEF o A
AE YL
GPU usage, Memory usage 1h 3h 12h 1d 3d 1w custom
Various units
90.0
80.0
70.0
0.0
50.0
40.0
300
200
10.0
0
22:25 22:30 2235 22:40 22:45 22:50 22:55 23:00 23:08 2310
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- ZLEE

« GPUSCIS 2 AI835104 2LIE{RI5H A A|2. CloudWatch

>

- E[X3}
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https://console.aws.amazon.com/cloudwatch/
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o AM ® 2|

« St
- =

z| X3t
0l 2|cHzt 2 57| 9I5h CIOIE] THo|Z2tQle #x8tstn BiRfd HIEYAE ZHE & AdLIT
GPUs CHE XHEOIM ATHE MY, £TI5HAL 71250 WY THS GPU YBEIR| g2 24
S A8 ST BAS 2THE K| RE £ ASLICH HAE| U Clo/E S 25156 Ao
M g AE WS HAS 59 4 Q&LICH CPU GPU 5102 EIS3HE AFS(Z 3|9 0lA] XIE o)
stod bkl 2718 YD, BES SI5Hs0] NPY RMSE THE 4 UALICH E3 O
LI Z0i M CHE HLUT (float16 = ints) LSS AL 304 AMEIZ Jhadol &|xi0l W OlE 45

Naive *+Multi e +Batch +Sync
o —11 ' i + +
B | mplementation processing Hybridization size N

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

Ct.

|

o AM ® 2|

I
i
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https://github.com/ThomasDelteil/PerformanceTricksMXNetGluon
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A & 2|

HEo|LI &2 S Oo|E MAEle S5 MetEl T2MHAY £~ e, Ol XA CPU mHO|=Z 2}
ClojA S 3HA 0| b ME 4= U&LICH ZHYUKT o= o|0|XK| HEIE T LHE QAAHRI7F UK|BE
DALI (CIO|E| 2 2tolEdHE]) = ZalH3 o] 7|2 M3 S4Moi HIsH 50| EHEIRSS E0iF

- NVIDIAGIO|E| 2 2+0|=2 22| (DALI): DALI GIO|E{ ZZt8 2 @ Z 2 =3HL|C} GPU ol AR
MR|Elo] UX| L K|PH AR EE= CHE Amazon Elastic Compute Cloud QIAEIAO| X|HElE =
B3 ZIE|0|L1E DLAMI M x|st LI 2=5t0d M AE £ Q&LICH DLAMI REMIEH LI 2

EESHAAIL. oM AFS AtEet ZE MECIRECEE

- nvJPEG: C Z22iHE ?[eF GPU 7% JPEG C|ZH E2to|Eeq2l. B o|0|X| === HiX| C[ZE
2 =8 B EFAB s & HE UL X[ELICH nvE 7|2 JPEG MSE[7HLE # A
OlE 2| nvjpeg HO|X[0|AM CtR=E5t0§ HEZ AHEE = J&LICH DALINVIDIA

DUEE A z|HMstol het ChEot Z2 CHE FHolT 240 /g = U&LICH GPU

- ZLEE

* GPUSCISE Ar&835t0 ZLIE{Z 5t & A|2. CloudWatch

. 255}

. AR K

« St

— =

shA
=
2B HUT USS S50 22 YO IR O 2 WEYIES BHES AL Y FE 015 HUL U
E9T9 HIDH HZE AR S BoiM AL M52 $U 4 UaLch E3t Bt 4722 O W
2| GIOJEIE T&E 4 UCHs 0IFo| UESC, 0= ofp =0l BAE BRI E23 24210
28 YT DSS YS52T CIOIE HAY U 242 YN0k BLICH OS2 23 HUTE K|
SHe ZBUQIT0IM 08 +¥stE WS MHsHs MBI

« NVIDIAE/Z]{'E SDK -, & of CHeF £ HEHE 73S HdYEst= NVIDIA 2 AHO|E A MXNet
PyTorch TensorFlow
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https://docs.nvidia.com/deeplearning/sdk/dali-install-guide/index.html
https://github.com/aws-samples/sagemaker-cv-preprocessing-training-performance
https://developer.nvidia.com/nvjpeg
https://developer.nvidia.com/nvjpeg
https://developer.nvidia.com/nvjpeg
https://docs.nvidia.com/deeplearning/sdk/mixed-precision-training/
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® Tip
MEHSH T BT E I8t &l AHO|EE =I5t [ =|XM3| 7|HHof CHEH "2 & HeE"E &=
"fp16"2 AMSIM . CI20 Zo| H 71X| E MU dEMII =20| & #= J&L|CH
« TensorFlow (HIC|R) E S¢t & HLE WS - 227 AMO|E0|AM NVIDIA
+ float162 AFE8t £&F M =34 MXNet - ¢ AFO|E0f A2l 7|AF FAQ MXNet

» NVIDIAApex: ZHH8t EFf
NVIDIA

0z
=
[l
Ho
fjo
m Y
2'.'

3 PyTorch - 2] ALO|EQ| 221 J|AL

Ml
I

GPUZLIEE A =|M3tof 2HeF CtSot 22 CHE FAoE 20| UE = JU&LICH

The AWS QIT{ZFHA|o} & L{H| DLAMI

AWS Inferentia= CtS4t 20| MAIE &Y 7|4 && ZYULICH AWS T HS FE o F0 AISE =
A&LICH o] £l AF2 3524 Amazon Elastic Compute Cloud QIARHAE MHSI D CIES S AFE5HA

Al2. AWS FH AZEQo{ 7HEr F|E (SDK) & AFHE 35109 Inferentia £/ S EELICH TZ4oiA| =1
9| Inferentia Z& S AS3t7] 28l NeuronO| LHE E|0] 24 &LICt. AWS Deep Learning AMIs (DLAMI).

CIS 50| ME Inferentia® AFE 35104 A|EHSHE WS Hof

I

L|C}t. DLAMI
LHE

o E AI23510{ DLAMI QIAEIA A|ZF AWS Neuron

« with A2 DLAMI AWS Neuron

£ A2735t04 DLAMI QIAEIA A|ZF AWS Neuron

Z|4A DLAMI HH2 CH23F &7 AR E &= U&LICH AWS Inferentia & & 74 MZEILICH. AWS
17| X|API. DLAMIQIAEIAE A|ZSIE{H L 2 XS AIL. DLAMI A&EF DLAMI TO‘"

IS
bl

=l
0%

AWS Inferentia 58


https://devblogs.nvidia.com/mixed-precision-resnet-50-tensor-cores/
https://mxnet.apache.org/api/faq/float16
https://devblogs.nvidia.com/apex-pytorch-easy-mixed-precision-training/
https://docs.aws.amazon.com/dlami/latest/devguide/launch-config.html
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£ 047|2| A E AL835t0d LIS 2 &It MA|2. AWS QI Alo} & L AWS 7& 2|AAT| 4 4
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« Neuron Monitor AF&(neuron-monitor)

e Neuron 2ZEQo{ Yad o=

CIAEAAE AIE5H7| ™o QIAEA T MCHE M™HE| T Neuron@ 2 £ E|0 YU=X| ZQlgLCt.
Al AWS FE C|H}o|A

QUAEAO| Inferentia C|HFO|& =& A|EstE{™ OIS BHF S AFSELICH

neuron-1s
QUIAEIAO] Inferentia C|HIO|A7F @1ZAK|0] Iz AR CHE I K ASHAH &3 E LCt

Fem - Fem - Fem - e R e el +
| NEURON | NEURON | NEURON | CONNECTED | PCI |
| DEVICE | CORES | MEMORY | DEVICES | BDF |
Fee - Fee - Fee - R B e +
| 0 | 4 | 8 GB | 1 | 0000:00:1c.0 |
| 1 | 4 | 8 GB | 2, 0 | 0000:00:1d.0 |
| 2 | 4 | 8 GB | 3, 1 | 0000:00:1e.0 |
| 3 | 4 | 8 GB | 2 | 0000:00:1f.0 |
Fem - Fem - Fem - e R e el +

MZE £242 INF1.6xlarge QIAEHAO|M 7HK{2 Zdo|d Ot S ¥& =& &L ch

- NEURONDEVICE: of &% & =2/% IDILICt. NeuronDevice O ID= 0424 ZEF0I|M ME CHE
NeuronDevices A& ME3SITE FE M AHSELICEH

« NEURONCORES: 01l NeuronCores NeuronDevice EX5t= 7H%.

« NEURONMEMORY: 0 /= DRAM M2 2|2| & NeuronDevice.
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« CONNECTEDDEVICES: 7|E}7} ofl NeuronDevices 2122 £|0{ NeuronDevice (& LILC}.
« PCIBDF: 2| PCI H{A C|HO|A & %= (BDF) ID NeuronDevice.

S AN E= 1=

neuron-topdHE AL&3+0{ NeuronCore 2! v CPU AFS E, HIZE| M, ZEEE 2E 3

OHZ|7|0|Mof| CHEE 8 HEE 2 £ A&LCt 24 glo] A¥SIH neuron-top O|1E &3t
NeuronCores 2 & 7|7 && 88 T2 39| o|O|E{7} E AIEILICE.

neuron-top

OHZ2I7H|0]440| 47HE AL 35t= NeuronCores A® £242 C+S 0|0|X|Q+ HIx 8l oF &fLICH

Neuron 7|8t =& ol ZZ|FAH0|MHME 2 LIE{RSt 1 2[X3}517] I8 2lAA0 CHEE REAIEH LIS 2
Neuron =7 & & XSHML.
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https://awsdocs-neuron.readthedocs-hosted.com/en/latest/neuron-guide/neuron-tools/index.html
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Neuron Monitor At& (neuron-monitor)

Neuron MonitorE A|AEI0|M A E|E Neuron HEIQOIA HERIS =851
stdout Ao 2 AEZ|AEL|C} JSON O|tH8t X|E=7 M ntale2 MZ25tod T+
T MELICE Neuron Monitor0i| CH8H XFA|IEH LI 2 Neuron MonitorAl- & A4 A

Neuron 2 ZEQJo{ ¢ado|l=

LHoll A SDK Neuron 2AZEQ0{E UO|O|ESHE Yol CHEE REMIEH LIE2 CIS S H TS AI2.
DLAMI AWS 2 M3 7to|=

CHS EHA

with AtE DLAMI AWS Neuron

with AF& DLAMI AWS Neuron

201 2{3 E2 AWS SDKNeuron2 O|™0 &t &E 7|7 && T2 S ZHutd Mo
QLICH O3H CHS olE|HEE Inf1 QIAEAO| HiE S0 A&EFLICH AWS Deep
DLAMI) o= Inferentia& AFE5tE Inf1 QLAEHANM FES AL U5t A™SH= O
LEt ZE WOl AA™ Ex[Elo] J}&Lct

CHS MMM Inferentialt E7H AHE St &de MAHELICH DLAMI

LHE

« TensorFlow-Neuron At& &I AWS & Z{ul e
A& AWS 72 TensorFlow Al
MXNet-Neuron2 AFE35t04 AWS F&1 Aol
« MXNet-72d 2 MY ALS

PyTorch-Neuron2 AtE 38 AWS 72 ZHup e

TensorFlow-Neuron AFHE 2! AWS 721 Aot

@)

| RECHoIME AFHE HHE Eo{FLICH AWS Neuron A2 = Keras ResNet -50 ZEH & Z
I5t0 M E RE A2 L= ol ALHSELICH SavedModel O] A2 2™ 80| 7ts
Ol FHAlRILICE TensorFlow E8 of| M| 1242 AL&5t0q Inf1 QIARANM FES A™SHE &Y
of ot Lt

o

mo rE

ol CHE REMIEH LiE 2 CHE8 8 B ZSHAAI2. SDKAWS 72 EAf. SDK
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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-guide/neuron-frameworks/tensorflow-neuron/index.html
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MH =7
O| RIS ME AL 57| Hol 2 AF25104 DLAMI QIAEIA A|ZH AWS NeuronQ| MAi EHAIE 2FZ 3l ok
ghoict. =8t 2 2t AFSof CHA M T & 21 Qlo{of & L|Ct. DLAMI

source activate aws_neuron_tensorflow_p36

24/l conda Bt G2 S=otc{H CtS TP AdELICH

source deactivate

Resnet50 Z4mt el

CtE 28X E 7Tl tensorflow_compile_resnet50.pyct= Python AR EE MEFLICEH Of
ElE = Keras ResNet 50 2 &g Hutdstn MY E 222 LHIEHL|CH

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
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WORKSPACE = './ws_resnet50'
os.makedirs(WORKSPACE, exist_ok=True)

# Prepare export directory (old one removed)

model_dir = os.path.join(WORKSPACE, 'resnet50')
compiled_model_dir = os.path.join(WORKSPACE, 'resnet50_neuron')
shutil.rmtree(model_dir, ignore_errors=True)
shutil.rmtree(compiled_model_dir, ignore_errors=True)

# Instantiate Keras ResNet50 model
keras.backend.set_learning_phase(Q)
model = ResNet50(weights='imagenet')

# Export SavedModel
tf.saved_model.simple_save(

session = keras.backend.get_session(),
export_dir = model_dir,

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

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

# Prepare SavedModel for uploading to Infl instance
shutil.make_archive(compiled_model_dir, 'zip', WORKSPACE, 'resnet5@_neuron')

python tensorflow_compile_resnet50.py

Amtd Z2MAE B 2 W dEUCH 22 EH £332 ChS3 Zotok gfLct.

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

Ct= 2HXE 7Tl tensorflow_infer_resnet50.pyct= Python A ZEE MMELICE Ol &
Mof| AU E F2 D2 ME50o{ CIREC 2ol Ciet FES A=->AELICH

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])

CtS BEE A&Estod Z=oi Ciel FES ALt

24
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CHS1h Zrorof gfLC.
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[('n@2123045', 'tabby', 0.6918919), ('n02127052', 'lynx', ©.12770271), ('n@2123159',
'tiger_cat', 0.08277027), ('n@2124075', 'Egyptian_cat', 0.06418919), ('n@2128757',
'snow_leopard', 0.009290541)]

CHS EfA

Al AWS 3 TensorFlow A&l

A8 AWS 2 TensorFlow A&l

O| RECIYUNMME JB=ZE 7E5tn aei=E F7Ist=E &2 Eo{&LICH AWS ServicingZt &7
TensorFlow At & KT E REE UAXZESHT| ™Mol w3 A Y EHA|. TensorFlow HE 2 HES]
3 MEM FE2 EHEE =+ U MY A|lA-EQULICH 73 TensorFlow A2 8t M0t S5t
H API AFEELICEH TensorFlow Rt AHO|H2 M E RS HutdsHof stot= JAYULICH AWS
Inferentia2t I O|& 0| CHE HIO|L{Z|LICH tensorflow_model_server_neuron HiO|L]
2|l ol /usr/local/bin/tensorflow_model_server_neuron U0 of AP Mx|T|o{ U&L

Ct. DLAMI

mjo
2
A
ol
>

ol CHE REM[EF L& 2 SDK CHS A2, AWS 72 = A]. SDK

@)
o
>
o
Q
i
0%
o
0

3t
Aot 2 LHE LY 7|
« MAE ZHE XZ

- 2 Mujof CHEH B2 2% My

Rl
)
rh
Hd
[

U
=

K

AN E7A

O| RIS ME A5H7| ™ol E AF235104d DLAMI QIAEIA A|ZF AWS Neuronl| A% EHAHIE et=25Hof
gruict. =8 2 2t AFS ol M & &1 1040k & LICH DLAMI
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source activate aws_neuron_tensorflow_p36

23X conda BtE2 SZEal0F st= <2 ChaS A™dELICH

source deactivate

Cts 2EAE &3l tensorflow-model-server-compile.py O|§ 22 Python AT EIEE 4
gfLict ol A3 BIEE= JeZ & 7451 NeuronS ME3tod HupUsrLict I kg ZHutdE ek

E MEE 2EE LB

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

0424

Ct S o

0jo
mjo

At&sto] ZEE HutUgL|ct

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

O| AutUz|m 2 HS AI2350{ HE =l REE tensorflow _model_server neuron O| & T}l

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

E2 Ch30 Zotor gfLct HutdE 22 FEE EHlet7| flall Aol DRAM 2l5H Inferentia C
Hto|A0f AE|O|EEL|CH

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/resnet5@_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 ...

DG AMof CHEE 2 2% 4y

CHe 2HIXE S35l tensorflow-model-server-infer.pyct= Python AT RIEE MM EHLCt
O| A3 BEE MHIARPC ZRH YA Rl gE S5l FES A-AFLICH

import numpy as np

import grpc

import tensorflow as tf

from tensorflow.keras.preprocessing import image
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from tensorflow.keras.applications.resnet50 import preprocess_input
from tensorflow_serving.apis import predict_pb2

from tensorflow_serving.apis import prediction_service_pb2_grpc

from tensorflow.keras.applications.resnet50 import decode_predictions

if __name__ == '__main__"':
channel = grpc.insecure_channel('localhost:8500')
stub = prediction_service_pb2_grpc.PredictionServiceStub(channel)
img_file = tf.keras.utils.get_file(
"./kitten_small.jpg",
"https://raw.githubusercontent.com/awslabs/mxnet-model-server/master/docs/
images/kitten_small.jpg")
img = image.load_img(img_file, target_size=(224, 224))
img_array = preprocess_input(image.img_to_array(img)[None, ...])
request = predict_pb2.PredictRequest()
request.model_spec.name = 'resnet50_inf1l'
request.inputs['input'].CopyFrom(
tf.contrib.util.make_tensor_proto(img_array, shape=img_array.shape))
result = stub.Predict(request)
prediction = tf.make_ndarray(result.outputs['output'])
print(decode_predictions(prediction))

CtS RPC BE01et &7 g€ At8stod ZRM FES AeLict

python tensorflow-model-server-infer.py

24
=

[[h]
rlo

CHS1t Zrotok grLch.

[[('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-Neuron2 AF2350{ AWS 21 Zdutel

MXNet-Neuron Aut U2 ZE Iz oM e = s 22 Jeiz & Hutdsts SHE APIAMS
g LICH AWS QImZAlot C|HFO[A.

O| oMoz & AF235H04 ResNet -50 2 E AU U5t O|E AFE35H0{ API FE S A™ELICTH
A

SDKNeuron0i| CH&t XHM|EH LIE2 CIE S & T AI2. AWS 72 EA. SDK
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« Resnet50 Zjut

« ResNet5.0 £2

MH =7

O| RtEME AMESH7| Mol E AFE 504 DLAMI QIAEIA A|EF AWS Neuron2| A

BrLich 3t B 2Dt Aol AT & @1 Qlo{ok BtLich DLAMI

CHS H2d2 AF235104 MXNet -Neuron conda &3S 445t shL|Ct.

source activate aws_neuron_mxnet_p36

Zotc{H ChES A-AELICH

jo
Ok

34Xl conda &4

source deactivate

Resnet50 Z4mt el

= 2EXE &35l mxnet_compile_resnet50.pyct= Python &3
£ MXNet -Neuron A1} AP| Python2 AF&35104-50 ZEIE Hul

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)

HEHAE 2t=slor

ggfLch ol 23 &

esNet
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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,

0424
[=X=]

Ct

0jo
mjo

At&sto] HE S HutUgrL|ct

python mxnet_compile_resnet5@.py

Aol 2 IR ¥ BE 228 + RIALICL B0l #1250 08 1o

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

ResNet5.0 &2

CHS 2EIXE S5 mxnet_infer_resnet50.pyct= Python A3
= MEZ O|0|X|E Ct2ELE3stT 0| AHE5tod HutUE 2o CHEt

import mxnet as mx
import numpy as np

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

aux)

23/l CIEE 2

=
el —1
_775 2 Alsfist |},

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]))

Chs B o AutdEl 2ol CHer FES AL

Ojo
fjo
ol

AHE

python mxnet_infer_resnet50.py

24
=3

CHS1h Zrorof BfLC.

K]
rlo

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

CHS EHA|

MXNet-781 2E M Al
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MXNet-7+2 22 ML ALE

=

Ol RH&MOIME AP EZAE MXNet 2RI AFE6104 CHE 2 M () MMS 2 AA|ZH o|O|X| ER

st A2 HZLICE MMS7[H &g B B Bd ZBYUATE ME5to{ gl Hd 2
A2 MI5t7| et RIet easy-to-use T LICH O At&Mo|l= CHE 2 AH& 5t AUt EHA 7 =
gt zlo] U&LICH AWS 73 & AL MMS T3 MXNet

1]

FMAI2. AWS 73+ 2 A{. SDK

OII

ol CHEF REMIEH LIS 2 SDK ChEE HZ

=
)

O| A& ME AFE5t7| Tof| E ALE 504 DLAMI QIAEIA A[ZF AWS Neuron2| A% HHE 2t =5H0k
fLICh 8t B ednt Aol TS M & &1 {010k & LICH DLAMI

Cl2 WIS A2 5104 MXNet -Neuron conda B2 2 & 4438} 8tL|Ct
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>
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C
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O| IME Alsted™ CHE BHE ALEst0{ oM ZEE 22 E§LICH

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

E Sdl multi-model-server-compile.py2t= Python A3 EEE MdFHLICE O]
E &= ResNet 50 222 Inferentia & x| E} o2 ZutgtL|Ct.

m

]

| =

[l

r

= 2
2=

==

|>

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)

24
=3

T
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[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!

CtE 2HXE Sdll signature. jsonO|2t= TS H45to] &= O|F 1t Mo|Z= & FdetLCt

"data_name": "data",
"data_shape": [

—_

BHZ A8 5104 synset.txt TtUS CIREE=ELICH O] T2 of|F Z2A 2] ImageNet O|&

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

model_server template Z0o| HEZ/of et AFEAF XIE MHH|A EEfAE HM8ELCH O F
HE A835to] HEXS FAH 2 Cl=E 2o S A LICEH

mlﬁ'

cp -r ../model_service_template/* .

mxnet_model_service.py ZE2 WESI0{ mx.cpu() ZHAEHAEE CtZ1 Z 0| mx.neuron()
EIAE 2 HFELICH B8 MXNet -Neuron and Gluon2 X|235tX| model_input 27| IHE0] EE
gt CllO|E AHE 2 =M *{2|5HoF & LICINDArray. APIs

o !

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]

Cl2 WS AF25104 model-archiver2 222 17| & gHL|Ct.
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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

N

0%

=
e

L

CHS 22 MHE A|ZHst D CFS W32 RESTful APl AF235104 E AI25tE 228 2= 8L},
neuron-rtd7} 7|2 Moz Al ZOQIX| &QlstL|ct.

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
Ct2 BHES ALE5toq of x| O[0IX|2 FES ALt

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

24
=

CHSt Zrotok grLc.

[[p]
rlo

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

I

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

I

{
"probability": 0.12221276015043259,
"class": "n@2124075 Egyptian cat"

I

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

I

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

AKX BEE st ChS BEE AL8stod ZE AHE SXItAAIL.

i
O
:|°|—_'

HAE £ HElsteH™

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

multi-model-server --stop

"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-Neuron2 At 38tH AWS F3 Z4up

Hutdst= YHE AP A

|E
i

PyTorch-Neuron It 42 2= J2fZ oA =g = e 2= T2
ZstL|ct AWS QI A|o} C|HFO|A.

1| Inferentia CH&Hoil At U =|ofofF &fLIC}H CHE R EE|

EUE D2 Inf1 QUAEAM HIZSHZ| ™0

U2 EX|HIT ResNet 50 222 AMUst T HEE ZE= 2 LHEHLICEH TorchScript Ol2{8t ZE 2
FEE2 A¥™stE ol AFSE L

oM O] AAEMUIME Huld 2 FE BF0f Infl QAEAZ AFSELICH AXZE 5 QAAEA T)
AZ|et 22 CHE CAHA KRES AIE5I0{ 22 S ALY = ALt JH EP° Aot E D
£ Inf1 & Mol si=Zst{of FLICH AtMIEH LHE 2 EFHE HESIAHAIL.AWS w27 2 M. PyTorch
SDK

LHE

nL”
(0]

* Resnets0
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e« ResNet5.0 F£&

AMH =
O| RIS AME AF2517| ol E AFE25104 DLAMI QIAEIA A|ZH AWS Neuron@| A% EHAIE 2t 2 8Hof
ook =5 2 2o AFSof| CHAl M & &1 lo{oF & LICH. DLAMI
Conda 74 &3}
CHS ¥ S AL 38104 PyTorch -Neuron conda B3 448t 8HLC.
source activate aws_neuron_pytorch_p36
34%l conda 42 S=Esle{H 32 A™ELICt
source deactivate
Resnet50 Z4mt &l
Cls 2= & &3l pytorch_trace_resnet50.pyct= Python AT ZEE MMELICH Ol A3 &

E £ PyTorch -Neuron Z I API PythonS AF&35104 -50 ZEHE Z EFOE'E*L—lEF ResNet.

® Note
EXH™ 221 EX| W7|X| HH Zhole 540 IeH, EX(H|
% =

7
X
[f o] M &1 lo{of ELICt ol2{8t F&E #EI2 pipE Sall &

|
A .
TorchV|S|on==0 6.12 torch==1.5.1 2 Z|AQ} &x|5t1, torchvision==0.8.2& torch==1.7.1 &

2|lAaoh UX[EFLICH

import torch

import numpy as np

import os

import torch_neuron

from torchvision import models

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

## Load a pretrained ResNet50 model
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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")

Ao d A3 2EE AAgLo

python pytorch_trace_resnet50.py

Zuoto| BL MK H B HE AQE = UE&LICH Ao ol 2 E|H Aot E 2 =o| 24 C|=|

E{Z2|0] resnet50_neuron.ptZ MEELICH

ResNet5.0 &

Cls 2= & &3l pytorch_infer_resnet50.pyct= Python 23 EE IC}. o] A3 2]
= MZ O|0|X|E CIREE31 O|E AF85to{ HutUE o Ciet =8

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")

## 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")
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idx2label = []

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

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

mean=[0.485, ©0.456, 0.406],

std=[0.229, 0.224, 0.225])

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

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

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

## Predict
results = model_neuron( image )

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

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

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

s 338 o HutdEl 2ol CHet FES AL

Ojo
mjo
ol

AHE

python pytorch_infer_resnet50.py

24
=3

CHS1h Zrorok gfLC.

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

-l ARM64 DLAMI

AWS ARM64GPUDLAMIsE! 2{'d ¥ 20| 1485 Y HIE 2482 MBS F HAHER&LICE
£73l, G5G QIAHA RHol= ARM64 7[gHo| Z8FElLICE AWS Graviton2 ZEMAM= MSFE CHS
b ZHOo| W E[RELICH AWS EEBH TZH0| FEIRE0M K ZEEE A™ste LAl 2 XMEEURE

LICF. AWS ARM64GPUDLAMIsDocker, Docker, NVIDIA NVIDIA Driver, Cu CUDA DNNNCCL, &! o}
22 7| Ue 7|4 & TR AP 7 E|0f [&LICH TensorFlow PyTorch
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Aol CHE step-by-step XIE2 A5 2 7 E2 HZESHAA|2. DLAMI DLAMI

A

%|4l ARM64 DLAMIs T S 52 o 2IE[A T EE X sHAA|2 DLAMI

INESsS
CHE ES0ME E AF25104 AR5t S B 0o{ELICH ARMG64DLAMI
LH

- AF2 ARM64 GPU PyTorch DLAMI

A& ARM64 GPU PyTorch DLAMI

4 AWS Deep Learning AMIs Arm64 Z 2 AM|AM 7|8t &7 HH 2 AF8 & £ GPUs U2 %[Z43 &
01 M3 ELICt. PyTorch ARM64GPU PyTorch DLAMIO{Z|0{&= PyTorchTorchVision, 2 At 7/ &El
Python 31 &l 2Hd 1€ LU FE AL TorchServeAl|oll AL & 4= Q= Python 730| Z&HE/L
ct.

LHE
« PyTorch Python &7 & 915} 7|

(=2
- CI22 AI85tod ue MEZ A AAIL. PyTorch
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https://aws.amazon.com/ec2/graviton/
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https://aws.amazon.com/ec2/instance-types/g5g/
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- E ME35I0{ FE MES AAEILICE PyTorch

PyTorch Python &3 & QI3 7|

G5g QlAE A0 AAS 1 CHE BHE ALE 501 7| Conda B35S & Eat&LICH

source activate base

L

I
of
I]O

2 = EZ E0| PyTorch TorchVision, & 7|E} 2t0|22{2|7} Z&HEl 7|2 Conda A0 M &t |

(base) $
PyTorch #740] 7|2 E7 H2 8 HolsAAI2.

(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))

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

M
fjo

CtE22 AHE5t0d s o Al#SHAAI2. PyTorch

0%

MZ MNIST 2 5 Al

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

E£32 ChS o "Iz 3 Fei7t Euloh

Train Epoch: 14 [56320/60000 (94%)] Loss: 0.021424
Train Epoch: 14 [56960/60000 (95%)] Loss: ©0.023695
Train Epoch: 14 [57600/60000 (96%)] Loss: 0.001973
Train Epoch: 14 [58240/60000 (97%)] Loss: 0.007121

81
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Train Epoch: 14 [58880/60000 (98%)] Loss: 0.003717
Train Epoch: 14 [59520/60000 (99%)] Loss: ©0.001729
Test set: Average loss: 0.0275, Accuracy: 9916/10000 (99%)

E Ar835tod 2 MES M-™ELICE PyTorch
CHS BHS AL85t04 AF &4 El densenet161 RIS CHREES D CHS 2 AME5t0d FES AE

LIC}. 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

# 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

E£32 Ch5 ot "Iz 3 Fei7t Eulch

-~

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

Ce BHES ALE510q densenet161 LS S8 F4

I MHE XML,

4»-
[e]]}

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

e

rlo

CHS I Hix e ezt oot

"status": "Model \"densenetl6l\" unregistered"

}

TorchServe has stopped.

Inference
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https://www.tensorflow.org/tfx/guide/serving
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CondaZ AF28t & Bt 74 AFX tensorflow-serving-api Ax|E|/0f AMI Q& LICH MNIST
THZ SEAIZ|D, LHEWD, M3E = A oxd A3 REE ’;‘J% = A&Lct ~/examples/

tensorflow-serving/

Olz{8t X E Al&5ted™ HA] CondaE AtE35t0{ B AMI 2{'doll 443t TensorFlow
3tet Al

i
o3
mo
e
0z

$ source activate tensorflow2_p310
O|X| MH|AE oM AT RIEJ} Qe EC{Z 0|5 EhLCt.
$ cd ~/examples/tensorflow-serving/

Pretrained Inception Model X3

CHZ2 Inceptiontt Z2 CIE 22 MS5H7| I AIZE = = M QULICH YEtdMo 2 HE 7ts
3t @glnt Z210|dE A } o|O| C}RZE |04 Qlo{oF & L|C}t. DLAMI

1. O|R2EE CR*E=ghct
$ curl -0 https://s3-us-west-2.amazonaws.com/tf-test-models/INCEPTION.zip
2. O| REo| =g AT LIC

$ unzip INCEPTION.zip

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

4, MH{ZE A|EEILICEH Amazon Linux2| 2 model_base_patholl AFS = CIHE{Z|E /home/

ubuntudA /home/ec2-user 2 24Zal ok g L|Ct.

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

5. Mt ZOEt2E0M ™ S m HlSstedH CHE EOIE Mg AlEFsHok ghuict A E{O)d
£ @1 E TensorFlow AF&310{ source activate tensorflow2_p310 &M35H4AIR. O
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THERE QLA

21 CHE HIshe SAE HEYIS ASSH0d TS LISO| S0 Y= AT BIEE MNFLICH OS2
inception_client.py2 KISELICE Ol AT BEE 0|0IX| B 0|8 THEHIIEIZ 2otA]
AE 1S 2HolM oS ZDHE JhxS LT

from _ future__ import print_function

import grpc
import tensorflow as tf
import argparse

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

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

def main():

channel = grpc.insecure_channel(args.server_address)

stub = prediction_service_pb2_grpc.PredictionServiceStub(channel)

# Send request

with open(args.image, 'rb') as f:
# See prediction_service.proto for gRPC request/response details.
request = predict_pb2.PredictRequest()
request.model_spec.name = 'INCEPTION'
request.model_spec.signature_name = 'predict_images'

input_name = 'images'

input_shape = [1]

input_data = f.read()

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

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

=R DR

furn
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print("Inception Client Passed")

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

6. OIM MH ?Ixl, ZE I 5{A7| AZTIo| Tt o|§ 2 welDIEZ M stes 23 EEE A™AFLICH

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

MNISTE2E w< U XS

O| A& MUIME REE StL LHE WM CF2 tensorflow_model server OHEZZ|F0|MS 2 MHH|A
M EZ&LICH OFK|2to 2 ofd| 22I0|91E AJEIEZ DY MB{E HAES £ QlaLCH

MNISTEEE S&AI7|0 e AT RIES AHEfLICH 0| A3 EE
E

ol 2«
2l24siof 2RIO| MAEILIC} 047|AE 2 mnist_modelOlatD =it Zl& L
7} E{E€ ot=0{ EL|C},

$ python mnist_saved_model.py /tmp/mnist_model

Ol 23 RlE0|M Znt7t £3&[edH AlZhol AE2|2 = QILiAE 7HX[T 7|ChE|AMA2. 3t &0| 2f= &
ol ZElE 2EXMo=z LHEUH ChEnt 22 20 & 27 Eulth

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

CS BHAIE tensorflow _model serverE A&stod LIEH ZEo| MHIAE XMBse ALt

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

MHE E|AESIY| @I8F EEt0|HUE A3 B ETF ZH|E[0] U&LICH

BlAEs] 224 M E0)'d ¥E Lo{of FLCt.

$ python mnist_client.py --num_tests=1000 --server=localhost:9000
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o &2 7Isa o

Servicing0l| CH3H & XkM|S| TensorFlow & 0tE 248 TensorFlow 2 ALO|EE 2 QI5HA|L.

Amazon Elastic TensorFlow Inference2t &1 MH|AE A" =T UELICH RHA[E LIS
ServicingZt &7H TensorFlow Elastic InferenceE AtS35t= ol CHEF 7t0|EE & QISHAIL.

rok

TorchServe

TorchServe M PyTorch A Z E S &l B ZEHE MZ 67| I8t 8t =FLIC} TorchServe
CondaZ S8t g <1t AMI &7Hl AF M x| =lo] MBElLCh.

ME0 TorchServe CHEt AHA|IBH LIE 2 B M E PyTorch 22 MHE & ZESHMAIL

A
o|O|X| EF 2 & XN|Z: TorchServe

O| A& Moo= oM O|0IX| 7/ 222 MS5ts W2 Eo{ELICt TorchServe. A MS3st=
DenseNet -161 222 AL ELICE PyTorch M7t A E|H oS @S SAIFLICH 6|lE E0{ 1
2olo| o|O|x[et ZE O|0|X|E UREE I MHE ZEOo| nsdt ZeiA 7t2d| 7HE Ux|5t=E 571
SolAof CHEr o 52 gretetiict.

O|0|X| 27 2| o E MSsted™ S 2 &AM AIL. TorchServe

1. Condav34 O|& & AI&3lod &l e
(AmazonEC2) QIAE A0 Q1A A
74

2. pytorch_p310 &&= &8st

MI A+&3+0{ Amazon Elastic Compute Cloud

source activate pytorch_p310

3. TorchServe Z|ZX|EC|IE EXTHCIS RES XEE CHEZE MAMFAAIL.

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

4. B o}7l0|HE AME85tod DEHES HREILICH extra-filesOi7H¥d4£= TorchServe ElZX|E
2|o| IS AIBSEE EHe st A2 B2 E UO0|ESMIR. Z& of7+o|H{of CHEF AHM|E LIS
2 Torch Model O}7}O|HHE & XS 2. TorchServe

wget https://download.pytorch.org/models/densenetl61-8d451a50.pth
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https://www.tensorflow.org/serving/
https://docs.aws.amazon.com/elastic-inference/latest/developerguide/what-is-ei.html
https://docs.aws.amazon.com/elastic-inference/latest/developerguide/ei-tensorflow-python.html
https://github.com/pytorch/serve/blob/master/docs/README.md
https://github.com/pytorch/serve/blob/master/model-archiver/README.md
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torch-model-archiver --model-name densenetl6l --version 1.0 --model-file ./
serve/examples/image_classifier/densenet_161/model.py --serialized-file
densenet161-8d451a50.pth --export-path model_store --extra-files ./serve/examples/
image_classifier/index_to_name.json --handler image_classifier

20| &X|

M

5. E TorchServe A&islo A=ZQIEE A|ZFELICE > /dev/nulle FIISIH Z
ElL|C.

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

of>
ol

6. M7 1eFo| 0|0|X|ZE CIREE35109 TorchServe 0i& AEXZQIEZ A AAIL.

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

IC. olO|X|oil O|&E 1 Qf

I
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im
rr
inl
jo
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"tiger_cat": 0.46933576464653015,
"tabby": 0.463387668132782,
"Egyptian_cat": 0.0645613968372345,
"lynx": ©0.0012828196631744504,
"plastic_bag": 0.00023323058849200606

}

7. EHAEE OhEl = MHE SEELLCH

torchserve --stop

7|Et oA

TorchServe QIAEIAO|M AJME £ Qle= CHYTF A7t & LICE. DLAMI TorchServeZZME 2|
X|E 2| of| A I O] K|of| M = Qlgr = Q&LIC}H.

7t EE

o

DockerZ TorchServe AF&35t0{ A 5t= &g L %[Al TorchServe 7|5 & E & & XFAMIEF TorchServe
MEME 2| TorchServe Z2XME H|0|X|E X5 A|IL. GitHub

ZHEAS 88


https://github.com/pytorch/serve/tree/master/examples
https://github.com/pytorch/serve/tree/master/examples
https://github.com/pytorch/serve
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-creating-volume.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-creating-volume.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-attaching-volume.html
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https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-detaching-volume.html
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https://aws.amazon.com/sns/
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arn:aws:sns:us-west-2:767397762724:dlami-updates
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of =& ELct
Ol2{8t HAIXIE ofp] WAS 2 4418 4 ¢
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arn:aws:sns:us-west-2:767397762724:dlami-updates
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https://console.aws.amazon.com/sns/v3/home
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https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_elements_principal.html
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https://docs.aws.amazon.com/IAM/latest/UserGuide/reference_policies_evaluation-logic.html
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