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2.1.0 + | mindspore_2_0_ascend:mindspor mindspore 2.1.0 cmake
minds | e_2.1.0-cann_6.3.2-py_3.7- ipykernel 6.7.0 cpp
pore- euler_2.10.7-aarch64- ipython 7.34.0 curl
lite snt9b-20231009152946-e7b7e70 | . .
210 + Bt jupyter-client 7.4.9 | ffmpeg
Ascend ﬁﬁlEBE— ma-cau 1.1.6 g++
CANN i ma-cau-adapter gcc
Toolkit | swr.cn- 113 .
6.3.RC | southwest-2.myhuaweicloud.com . git
2 Jatelier/ ma-cli 1.2.2 grep
mindspore_2_0_ascend:mindspor | matplotlib 3.5.1 python3
e_2.1.0-cann_6.3.2-py_3.7- modelarts 1.4.20 rom
euler_2.10.7-aarch64- moxing-framework P
t9b-20231009152946-e7b7e70 - tar
" eI 223272141 -
unzip
numpy 1.21.6
wget
pandas 1.3.5 .
. ZIp
pillow 9.5.0
pip 21.0.1
psutil 5.9.5
PYYAML 6.0.1
scipy 1.7.3
scikit-learn 1.0.2
tornado 6.2
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ModelArts
FERBEMER

2 (EFRMERE

$81&=: pytorch_1.11.0-cann_6.3.2-py_3.7-euler_2.10.7-aarch64-snt9b

RREEIE

% 2-5 pytorch_1.11.0-cann_6.3.2-py_3.7-euler_2.10.7-aarch64-snt9b $ZR 42

numpy 1.21.6
pandas 1.3.5
pillow 9.5.0
pip 21.0.1
psutil 5.9.5
PyYAML 5.3.1
scipy 1.7.3
scikit-learn 1.0
tornado 6.2

moxing-framework
2.0.1.rc0.ffd1c0c8

2

AIS|Z | URL B EAMREIR
HESR
pytorc | swr.<region>.myhuaweicloud.co | PyPl ZZF& Yum &S
h1.11 | m/atelier/
+ pytorch_1_11_ascend:pytorch_1.1 | torch-1.11.0 cmake
minds | 1.0-cann_6.3.2-py_3.7- apex 0.1- cpp
pore- | euler_2.10.7-aarch64- ascend-20230719 | ,n
lite snt9b-20231009152946-e7b7e70
210 + torch_npu ffmpeg
rscend Bugn: 1.11.0.post1.dev20 got
scen
CANN FoRg-=PH— 230719 Cc
Toolkit | swr.cn- ipykernel 6.7.0 g.
6.3.RC | southwest-2.myhuaweicloud.com | ipython 7.34.0 git
2 /attelle;/1 . doviorch 1.1 jupyter-client 7.4.9 | 9'€P
pytorch_1_11_ascend:pytorch_1. thon3
1.0-cann_6.3.2-py_3.7- ma-cau 1.1.6 by
euler_2.10.7-aarch64- ma-cau-adapter rpm
snt9b-20231009152946-e7b7e70 | 1.1.3 tar
ma-cli 1.2.2 unzip
matplotlib 3.5.1 wget
modelarts 1.4.20 zip

MERIEMREPEFEpp. gccHFFIl/RmETR, MREAFEEAXLTE,

BT I TR ASER o

BIEZ— P run shB)ARS S, EFRIRBRBTUT . ARESSR

IEITRIA
#!/bin/bash
delete_sniff_compiler()

{

aILL

F{TFsh run.shipd

MA4RRAS 01 (2023-08-09)
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2 (ERMERE

echo "[+][001] start remove debug tools"
rm -rf /usr/bin/readelf
rm -rf /usr/bin/gcc-nm
#readelfiRIBRERESSMIER
#rm -rf /usr/local/Ascend/ascend-toolkit/latest/toolkit/toolchain/hcc/aarch64-target-linux-gnu/bin/readelf
rm -rf /usr/bin/gcc
rm -rf /usr/bin/cpp
rm -rf /usr/bin/objdump
echo "[+] complete"
}
hardening_ssh_config()
{
sed -i "s/Subsystem/#Subsystem/g" /etc/ssh/sshd_config #37sftpIRSS
sed -i "s/A.MaxAuthTries.*/MaxAuthTries 6/g" /etc/ssh/sshd_config #FFEFHE I
sed -i "s/A.ClientAlivelnterval.*/ClientAlivelnterval 300/g" /etc/ssh/sshd_config #FFEEiEEBATHLE
systemctl restart /etc/ssh/sshd_config
chmod 600 /home/ma-user/.ssh/id_rsa* #UZHaAFASASEA R
chmod 600 /home/ma-user/etc/ssh_host_rsa_key* #WHaAFATE SR
sed -i "s/ma-user/#ma-user/g" /etc/sudoers #AFEiFma-userARPRERITERIE GRS

delete_sniff_compiler
hardening_ssh_config

AscendiZf&shfFfEhccRiFes, BRRIBIES R B XIBMAIHCCHRIFERIRANA .

2.2 Notebook ERHE(RNE

2.2.1 Notebook ERliE{&IhAE

B R&RINEE

ModelArts R IMBIRHAITBRG T ERS:

o EEMES: EFtnEMNCondaliiE, TIE T EAVAISIEE, ERNEIESTIX
%6, HlinPandas, NumpyZ, EBITEIMS, Hilcuda, cudnnZE, HEAI
FERZEBREK,

e TRECondaiftsE: BNMMERGEISEIE—IMEXIMNAICondati EZFI— N EAt
CondaiftEpython ( RAEE(EHTAIS|EE ) , WFREMindSporeF¥IizAICondaik
BT,

Notebook
MindSpore python-3.7.10

RFALRIERS(ERAIS|EMindspore 2588, IEEAERICondatfts.
e Notebook: B—Webf, AFREBERERSNIE, FEBLE. HESE
AR EESE— R,
e JupyterLabifift: ERMHEERASIIER, SZXMIFIAI Gallery#H{TaTiR, (FL1ESEHG)
( EFUSLEFFCPU. Memory R iitE ) &, RABFALR.
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ModelArts
FERBEMER 2 [FREMERR

J {E%S%H‘@Ei—iﬁ%ﬂ]ﬁé: I SSHIEZERNSER, EAMIEHRAILURIEES, 75
Eijﬁlilxo

o FREBGFINAETA: EFModelArtsTRESBIGH I TIRMLERER, REFENE
EMFEER, sEEEEModelArtsFFIEREL,

ModelArtsiZ A& RS E L ma-useriEzl, AFEANEAE, TEEREIAZ

“/home/ma-user/work” ,

BUERSLA, IFANFEIESREHEREA “/home/ma-user/work” B3R, FHTEwork
BENANE, EEEL, EREHMEHRARE, EtERTHRSTLRE, FH
FERMEIEVEEEIFAMEIRBIE “/home/ma-user/work” BF,

M Terminal 1 X

{ . ) [ma-user work]%$pud
Jhome /ma-user /work

(. . [ma-user wcrk]$D

Notebook/FiZMAYE NMBRGIIFINEEIFENE, 152 W NotebookE =&
o

(EFRE R EIZE Notebook 3Ll
BlEZENotebookLAIRNEIFTNE RS, CIEMINGE, FTHNotebookBIEIfER,

1. ZEZFModelArtsFIBITHIE, EAMSHMEFIERE “FARE > Notebook” , #
A “Notebook” TIm .

2. B “GIE” , #HA “8l#E#Notebook” UM, EEAHER, HIFER. IEE
SHIHER . FHSEEZS W 8JiENotebooksLfl

3. NotebookZLfIRZES “imf79” BF, BIRILAFTFFNotebook{EFEBIZERIERR .
2.2.2 Notebook EftiS(553%

ModelArtsFF&THEI2HDocker SREB1&, AIIENTERERET. MESGEEE
&PyTorch, Tensorflow, MindSporeZEFHAIS|EIELR, FE&RanBLIAIGIERE, F
BESNMEGEEHME T REERE, ARUUERERMARTENRR.

FARMIEIRE FHIR D JIX86FIARMBRSS

7 2-6 X86 MEHEBZIIE
g|ZeE RIGRIR
PyTorch pytorch1.8-cuda10.2-cudnn7-ubuntu18.04

pytorch1.10-cuda10.2-cudnn7-ubuntu18.04

pytorch1.4-cuda10.1-cudnn7-ubuntu18.04

Tensorflow tensorflow2.1-cuda10.1-cudnn7-ubuntu18.04

tensorflow1.13-cuda10.0-cudnn7-ubuntu18.04

MindSpore mindspore1.7.0-cuda10.1-py3.7-ubuntu18.04

SASRRZS 01 (2023-08-09) WRIERE © HERRARBIRAT 9
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ModelArts
FERBEMNER 2 [FEMERR

5|k BIGEIR
mindspore1.7.0-py3.7-ubuntu18.04

mindspore1.2.0-cuda10.1-cudnn7-ubuntu18.04

mindspore1.2.0-openmpi2.1.1-ubuntu18.04

TAI5|E (ZBFB | conda3-cudal10.2-cudnn7-ubuntu18.04

g))(%g{%ﬁggﬁﬂj% conda3-ubuntu18.04

% 2-7 ARM TREHZRYIFE

5|EE3ea RIERIR
TensorFlow tensorflow1.15-mindspore1.7.0-cann5.1.0-euler2.8-
aarch64

tensorflow1.15-cann5.1.0-py3.7-euler2.8.3

MindSpore mindspore_1.10.0-cann_6.0.1-py_3.7-euler_2.8.3

mindspore_1.9.0-cann_6.0.0-py_3.7-euler_2.8.3

mindspore1.7.0-cann5.1.0-py3.7-euler2.8.3

2.2.3 Notebook Efiltii=/% x86 PyTorch

PyTorchEBl & =% pytorch1.8-cuda10.2-cudnn7-ubuntu18.04, pytorch1.10-
cuda10.2-cudnn7-ubuntu18.04, pytorch1.4-cuda10.1-cudnn7-ubuntu18.04

SRS 01 (2023-08-09) RIS © ERRAGIRAT 10
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$81&—: pytorch1.8-cuda10.2-cudnn7-ubuntu18.04

2 2-8 pytorch1.8-cuda10.2-cudnn7-ubuntu18.04 $EIEN 43

Al5| | &R | URL B 2RI
iE GPU
2 ( CUDA
WA )
Pytor | 2 SWI. PyPl iZ2FE Ubuntu &
ch ( cuda {region_id}.myhuaweicloud.c %68

1.8 10.2) om/atelier/
pytorch_1_8:pytorch_1.8.0-
cuda_10.2-py_3.7-
ubuntu_18.04-
x86_64-20220926104358-04
1ba2e

Bign:

1b-4b=y

swr.cn-
north-4.myhuaweicloud.com
/atelier/
pytorch_1_8:pytorch_1.8.0-
cuda_10.2-py_3.7-
ubuntu_18.04-
x86_64-20220926104358-04
1ba2e

ot Hig—

swr.cn-
east-3.myhuaweicloud.com/
atelier/
pytorch_1_8:pytorch_1.8.0-
cuda_10.2-py_3.7-
ubuntu_18.04-
x86_64-20220926104358-04
1ba2e

tepg- T

swr.cn-
south-1.myhuaweicloud.com
/atelier/
pytorch_1_8:pytorch_1.8.0-
cuda_10.2-py_3.7-
ubuntu_18.04-
x86_64-20220926104358-04
1ba2e

SCHSREA 01 (2023-08-09) IS © ERRAGIRAT T
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FERBEMES 2 [FRMEERER

Al3| | 2&fER | URL SRR

ZiE | GPU

palz]

S (cubA

RS )
torch 1.8.0 automake
torchvision 0.9.0 | build-
ipykernel 6.7.0 | essential
ipython 7.340 | @
. . certificates
jupyter-client
7.34 cmake
ma-cau 1.1.6 cpp
ma-cau-adapter curl
1.1.3 ffmpeg
ma-cli 1.2.2 g++
matplotlib 3.5.1 | gcc
modelarts gfortran
1.4.1.1 git
moxing- git-Ifs
framework
2.1.0.5d9c87c8 | 9P
numpy 1.19.5 libcudnn?7
opencv-python libcudnn7-
4.1.2.30 dev
libjpeg-
das 1.1.5

pfam as deviamd64
pillow 9.2.0 -

) libjpeg8-
pip 22.1.2 deviamd64
psutil 5.8.0 openssh-
PyYAML 5.1 client
scipy 1.5.2 openssh-
scikit-learn server
0.22.1 nginx
tornado 6.2 pandoc
tensorboard python3
2.1.1 rpm

screen
tar
tmux
unzip
vim
wget
zip

MAERRAS 01 (2023-08-09)
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2 (ERMERE

& _: pytorch1.10-cuda10.2-cudnn7-ubuntu18.04

2 2-9 pytorch1.10-cuda10.2-cudnn7-ubuntu18.04 &7 43

Al5|
SHE
R

R
GPU

(CUDA
hRA)

URL

B SHIMRHALR

Pytor
ch
1.10

=
=

(cuda
10.2)

SWr.
{region_id}.myhuaweicloud.c
om/atelier/
pytorch_1_10:pytorch_1.10.2
-cuda_10.2-py_3.7-
ubuntu_18.04-
x86_64-20221008154718-2b
3e39c

fgn:

teqb-1b= Y

swr.cn-
north-4.myhuaweicloud.com
/atelier/
pytorch_1_10:pytorch_1.10.2
-cuda_10.2-py_3.7-
ubuntu_18.04-
x86_64-20221008154718-2b
3e39c

totr Hig—

swr.cn-
east-3.myhuaweicloud.com/
atelier/
pytorch_1_10:pytorch_1.10.2
-cuda_10.2-py_3.7-
ubuntu_18.04-
x86_64-20221008154718-2b
3e39c

-

swr.cn-
south-1.myhuaweicloud.com
/atelier/
pytorch_1_10:pytorch_1.10.2
-cuda_10.2-py_3.7-
ubuntu_18.04-
x86_64-20221008154718-2b
3e39c

Ubuntu &
“e

PyPl iZFE&

MAERRAS 01 (2023-08-09)
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FERBEMES 2 [FRMEER
Al5| | E&AER | URL SEAYRIRIRT
EiE | GPU
palz]
= (CUDA
A )
torch 1.10.2 automake
torchvision build-
0.11.3 essential
ipykernel 5.3.4 ca-
ipython 7.34.0 | certificates
jupyter-client cmake
7.34 cpp
ma-cau 1.1.6 curl
ma-cau-adapter | ffmpeg
1.1.3 g+
ma-cli 1.2.2 gcc
matplotlib 3.5.1 gfortran
modelarts git
14.11 ,
. git-lfs
moxing-
framework grep
2.1.0.5d9c87c8 | libcudnn?7
numpy 1.19.5 libcudnn7-
opencv-python dev
4.1.2.30 libjpeg-
pandas 1.1.5 dev:amd64
. libjpeg8-
llow 9.2.0
pf ow dev:amd64
pip 22.1.2
. openssh-
psutil 5.8.0 client
PYYAML 5.1 openssh-
scipy 1.5.2 server
scikit-learn nginx
0.22.1 pandoc
tornado 6.2 python3
rpm
screen
tar
tmux
unzip
vim
wget
zip

MAERRAS 01 (2023-08-09)
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FERBEMER 2 [FEMERR

$#{&=": pytorch1.4-cuda10.1-cudnn7-ubuntu18.04

2 2-10 pytorch1.4-cuda10.1-cudnn7-ubuntu18.04 & /43

AI5| | &R | URL B SHIMRHALR
&iE | GPU
x (CUDA
R )
Pytor | 2 SWI. PyPl 2278 Ubuntu 3X
ch (cuda | {region_id}.myhuaweicloud.c ==21)

14 10.1) om/atelier/
pytorch_1_4:pytorch_1.4-
cuda_10.1-py37-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

fBgn:

teqb-1b= Y

swr.cn-
north-4.myhuaweicloud.com
/atelier/
pytorch_1_4:pytorch_1.4-
cuda_10.1-py37-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

Hof i —

swr.cn-
east-3.myhuaweicloud.com/
atelier/
pytorch_1_4:pytorch_1.4-
cuda_10.1-py37-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

-

swr.cn-
south-1.myhuaweicloud.com
/atelier/
pytorch_1_4:pytorch_1.4-
cuda_10.1-py37-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e
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FERBEMES 2 [FRMEER

Al3| | R&fER | URL SRR

ZiE | GPU

palz]

S (CUDA

RS )
torch 1.4.0 automake
torchvision 0.5.0 | build-
ipykernel 6.7.0 | essential
ipython 7.340 | @
. . certificates
jupyter-client
7.34 cmake
ma-cau 1.1.6 cpp
ma-cau-adapter curl
1.1.3 ffmpeg
ma-cli 1.2.2 g++
matplotlib 3.5.1 | gcc
modelarts gfortran
1411 git
moxing- git-Ifs
framework
2.1.0.5d9c87c8 | 9P
numpy 1.19.5 libcudnn?7
opencv-python libcudnn7-
4.1.2.30 dev
libjpeg-
das 1.1.5

pfam as deviamd64
pillow 9.2.0 -

) libjpeg8-
pip 22.1.2 deviamd64
psutil 5.8.0 openssh-
PyYAML 5.1 client
scipy 1.5.2 openssh-
scikit-learn server
0.22.1 nginx
tornado 6.2 pandoc
tensorboard python3
2.1.1 rpm

screen
tar
tmux
unzip
vim
wget
zip

MAERRAS 01 (2023-08-09)
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2.2.4 Notebook Efilii5{%& x86 Tensorflow

TensorflowB iS5 tensorflow2.1-cuda10.1-cudnn7-ubuntu18.04,
tensorflow1.13-cuda10.0-cudnn7-ubuntu18.04

SCRSREA 01 (2023-08-09) IS © ERRAGIRAT 7
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FERBEMER

2 (ERMERE

w=E—:

tensorflow2.1-cuda10.1-cudnn7-ubuntu18.04

& 2-11 tensorflow2.1-cuda10.1-cudnn7-ubuntu18.04 S48

Al5|
EiE
22

AR
GPU

( CUDA
hRA )

URL

B SHIMREALR

Tenso
rflow
2.1

=
=

(cuda
10.1)

SWI.
{region_id}.myhuaweicloud.c
om/atelier/
tensorflow_2_1:tensorflow_2
.1.0-cuda_10.1-py_3.7-
ubuntu_18.04-
x86_64-20220926144607-04
1ba2e

fan:

#ib-1t=y

swr.cn-
north-4.myhuaweicloud.com
/atelier/
tensorflow_2_1:tensorflow_2
.1.0-cuda_10.1-py_3.7-
ubuntu_18.04-
x86_64-20220926144607-04
1ba2e

ot Hig—

Swr.cn-
east-3.myhuaweicloud.com/
atelier/
tensorflow_2_1:tensorflow_2
.1.0-cuda_10.1-py_3.7-
ubuntu_18.04-
x86_64-20220926144607-04
1ba2e

tepg- T

swr.cn-
south-1.myhuaweicloud.com
/atelier/
tensorflow_2_1:tensorflow_2
.1.0-cuda_10.1-py_3.7-
ubuntu_18.04-
x86_64-20220926144607-04
1ba2e

Ubuntu 3%
==2)

PyPl iZ2FE

MAERRAS 01 (2023-08-09)
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FERBEMESR

2 (ERMERE

Al3|
iz
pal]

REHEH
GPU
(CUuDA
A )

URL

B SAIMRFLT

tensorflow 2.1.0
ipykernel 6.7.0
ipython 7.34.0

jupyter-client
7.3.4

ma-cau 1.1.6

ma-cau-adapter
1.1.3

ma-cli 1.2.2
matplotlib 3.5.1

modelarts
1.4.11

moxing-
framework
2.1.0.5d9c87c8

numpy 1.19.5

opencv-python
4.1.2.30

pandas 1.1.5
pillow 9.2.0
pip 22.1.2
psutil 5.8.0
PyYAML 5.1
scipy 1.5.2

scikit-learn
0.22.1

tornado 6.2

tensorboard
2.1.1

automake

build-
essential

ca-
certificates

cmake
cpp

curl
ffmpeg
g++

gcc
gfortran
git
git-lfs
grep
libcudnn?7

libcudnn7-
dev

libjpeg-
deviamd64

libjpeg8-
dev:amd64

openssh-
client

openssh-
server

nginx
python3
rpm
screen
tar
tmux
unzip
vim
wget
zZip

MAERRAS 01 (2023-08-09)
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5% _: tensorflow1.13-cuda10.0-cudnn7-ubuntu18.04

% 2-12 tensorflow1.13-cuda10.0-cudnn7-ubuntu18.04 $S{&N 4B

AlI5| | 2EfER | URL B SRR
iz GPU
s (CUDA
IR )
Tenso | 2 SW. PyPl iZFE Ubuntu &
rflow ( cuda {region_id}.myhuaweicloud.c %68
1.13- {100 ) om/atelier/
gpu tensorflow_1_13:tensorflow_

1.13-cuda_10.0-py_3.7-
ubuntu_18.04-
x86_64-20220926104358-04
1ba2e

fan:

#4b-1b =Y

SWr.cn-
north-4.myhuaweicloud.com
/atelier/
tensorflow_1_13:tensorflow_
1.13-cuda_10.0-py_3.7-
ubuntu_18.04-
x86_64-20220926104358-04
1ba2e

g Hig—

Swr.cn-
east-3.myhuaweicloud.com/
atelier/
tensorflow_1_13:tensorflow_
1.13-cuda_10.0-py_3.7-
ubuntu_18.04-
x86_64-20220926104358-04
1ba2e

terg-T

SWr.cn-
south-1.myhuaweicloud.com
/atelier/
tensorflow_1_13:tensorflow_
1.13-cuda_10.0-py_3.7-
ubuntu_18.04-
x86_64-20220926104358-04
1ba2e

SRS 01 (2023-08-09) RIS © ERRAGIRAT 20
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FERBEMESG 2 [FRMEERER
Al5| | EAfER | URL SEAYRIRIRT
EiE | GPU
palz]
= (CUDA
RS )
tensorflow-gpu | automake
ipykernel 6.7.0 essential
ipython 7.34.0 ca-
jupyter-client certificates
734 cmake
ma-cau 1.1.6 cpp
ma-cau-adapter | curl
1.1.3 ffmpeg
ma-cli 1.2.2 g+
matplotlib 3.5.1 gcc
modelarts gfortran
1.4.11 .
. git
moxing- .
framework git-lfs
2.0.1.rc0.ffd1cOc | grep
8 libcudnn?7
numpy 1.17.0 libcudnn7-
opencv-python | dev
4.1.2.30 libjpeg-
pandas 1.1.5 deviamd64
pillow 6.2.0 libjpeg8-
pip 22.1.2 deviamd64
psutil 5.8.0 openssh-
client
PyYAML 5.1
. openssh-
scipy 1.2.2 server
scikit-learn hginx
0.22.1 thon3
tornado 6.2 Py
rpm
screen
tar
tmux
unzip
vim
wget
zZip
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ModelArts
FERBEMER 2 [FEMERR

2.2.5 Notebook Efilif#%{& x86 MindSpore

MindSporef3 & PUf$E1%: mindspore1.7.0-cuda10.1-py3.7-ubuntu18.04,
mindspore1.7.0-py3.7-ubuntu18.04, mindspore1.2.0-cuda10.1-cudnn7-
ubuntu18.04, mindspore1.2.0-openmpi2.1.1-ubuntu18.04
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ModelArts
FERBEMER

2 (ERMERE

w=E—:

mindspore1.7.0-cuda10.1-py3.7-ubuntu18.04

2% 2-13 mindspore1.7.0-cuda10.1-py3.7-ubuntu18.04 $E1& /42

Al5|
EiE
22

AR
GPU

( CUDA
hRA )

URL

B SHIMREALR

Mind
spore
-gpu
1.7.0

=
=

(cuda
10.1)

SWr.
{region_id}.myhuaweicloud.c
om/atelier/
mindspore_1_7_0:mindspore
_1.7.0-cuda_10.1-py_3.7-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

Bugn:

te4t-4L 50

swr.cn-
north-4.myhuaweicloud.com
/atelier/
mindspore_1_7_0:mindspore
_1.7.0-cuda_10.1-py_3.7-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

g Hig—

swr.cn-
east-3.myhuaweicloud.com/
atelier/
mindspore_1_7_0:mindspore
_1.7.0-cuda_10.1-py_3.7-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

terg-T

swr.cn-
south-1.myhuaweicloud.com
/atelier/
mindspore_1_7_0:mindspore
_1.7.0-cuda_10.1-py_3.7-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

Ubuntu 3%
==2)

PyPl iZ2FE
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ModelArts

FERBEMESG 2 [FRMEERER
Al| | 2&fER | URL BRI
ZEE | GPU
palz]
S (CUDA
A )
mindspore-gpu | automake
1.7.0 build-
ipykernel 6.7.0 essential
ipython 7.34.0 ca-
jupyter-client certificates
734 cmake
ma-cau 1.1.6 cpp
ma-cau-adapter | curl
1.1.3 ffmpeg
ma-cli 1.2.2 g++
matplotlib 3.5.1 gcc
modelarts gfortran
1.4.11 .
. git
moxing- .
framework git-lfs
2.1.0.5d9c87c8 grep
numpy 1.17.0 libcudnn?7
pandas 1.1.5 libcudnn7-
pillow 9.1.1 dev
. libjpeg-
22.1.2
PIP ] dev:amd64
psutil 5.8.0 o
libjpeg8-
PyYAML 5.1 deviamd64
scipy 1.5.2 openssh-
scikit-learn client
0.22.1 openssh-
tornado 6.1 server
mindinsight nginx
1.7.0 python3
mindvision 0.1.0 rpm
screen
tar
tmux
unzip
vim
wget
zZip
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ModelArts
FERBEMER

2 (ERMERE

BB _: mindspore1.7.0-py3.7-ubuntu18.04

2 2-14 mindspore1.7.0-py3.7-ubuntu18.04 $E&N A

Al5|
EiE
22

AR
GPU

( CUDA
hRA )

URL

B SHIMREALR

Mind
spore
1.7.0

7

SWr.
{region_id}.myhuaweicloud.c
om/atelier/
mindspore_1_7_0:mindspore
_1.7.0-cpu-py_3.7-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

Bugn:

te4t-3L 50

swr.cn-
north-4.myhuaweicloud.com
/atelier/
mindspore_1_7_0:mindspore
_1.7.0-cpu-py_3.7-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

g Hig—

swr.cn-
east-3.myhuaweicloud.com/
atelier/
mindspore_1_7_0:mindspore
_1.7.0-cpu-py_3.7-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

terg-T

swr.cn-
south-1.myhuaweicloud.com
/atelier/
mindspore_1_7_0:mindspore
_1.7.0-cpu-py_3.7-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

PyPl 2258 Ubuntu %X
gzl
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ModelArts
FERBEMESR

2 (ERMERE

Al3|
iz
pal]

REHEH
GPU
(CUuDA
A )

URL

B SAIMKELT

mindspore 1.7.0
ipykernel 6.7.0
ipython 7.34.0

jupyter-client
7.3.4

ma-cau 1.1.6

ma-cau-adapter
1.1.3

ma-cli 1.2.2
matplotlib 3.5.1

modelarts
1.4.11

moxing-
framework
2.1.0.5d9c87c8

numpy 1.17.0
pandas 1.1.5
pillow 9.1.1
pip 22.1.2
psutil 5.8.0
PyYAML 5.1
scipy 1.5.2

scikit-learn
0.22.1

tornado 6.1

mindinsight
1.7.0

mindvision 0.1.0

automake

build-
essential

ca-
certificates

cmake
cpp

curl
ffmpeg
g++

gcc
gfortran
git
git-lfs
grep

libjpeg-
deviamd64

libjpeg8-
deviamd64

openssh-
client

openssh-
server

nginx
python3
rpm
screen
tar
tmux
unzip
vim
wget
zip
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ModelArts
FERBEMER

2 (ERMERE

&=

mindspore1.2.0-cuda10.1-cudnn7-ubuntu18.04

2 2-15 mindspore1.2.0-cuda10.1-cudnn7-ubuntu18.04 &3

Al5|
EiE
22

AR
GPU

( CUDA
hRA )

URL

B SHIMREALR

Mind
spore
-gpu
1.2.0

=
=

(cuda
10.1)

SWI.
{region_id}.myhuaweicloud.c
om/atelier/
mindspore_1_2_0:mindspore
_1.2.0-py_3.7-cuda_10.1-
ubuntu_18.04-
x86_64-20220926104106-04
1ba2e

g0

te4t-4L 50

swr.cn-
north-4.myhuaweicloud.com
/atelier/
mindspore_1_2_0:mindspore
_1.2.0-py_3.7-cuda_10.1-
ubuntu_18.04-
x86_64-20220926104106-04
1ba2e

g Hig—

SWr.cn-
east-3.myhuaweicloud.com/
atelier/
mindspore_1_2_0:mindspore
_1.2.0-py_3.7-cuda_10.1-
ubuntu_18.04-
x86_64-20220926104106-04
1ba2e

terg-T

Swr.cn-
south-1.myhuaweicloud.com
/atelier/
mindspore_1_2_0:mindspore
_1.2.0-py_3.7-cuda_10.1-
ubuntu_18.04-
x86_64-20220926104106-04
1ba2e

Ubuntu 3%
==2)

PyPl iZ2FE
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ModelArts

FERBEMESG 2 [FRMEERER
Al| | 2&fER | URL BRI
ZEE | GPU
palz]
S (CUDA
A )
mindspore-gpu | automake
1.20 build-
ipykernel 6.7.0 essential
ipython 7.34.0 ca-
jupyter-client certificates
734 cmake
ma-cau 1.1.3 cpp
ma-cau-adapter | curl
1.1.3 ffmpeg
ma-Cli 1 .1 .5 g++
matplotlib 3.5.1 gcc
modelarts gfortran
1.4.11 .
. git
moxing- .
framework git-lfs
2.1.0.5d9c87c8 grep
numpy 1.19.5 libcudnn?7
pandas 1.1.5 libcudnn7-
pillow 6.2.0 dev
. libjpeg-
22.1.2
PIP ] dev:amd64
psutil 5.8.0 o
libjpeg8-
PyYAML 5.1 deviamd64
scipy 1.5.2 openssh-
scikit-learn client
0.22.1 openssh-
tornado 6.2 server
mindinsight nginx
1.2.0 python3
rpm
screen
tar
tmux
unzip
vim
wget
zZip
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ModelArts
FERBEMER

2 (ERMERE

#1%P9: mindspore1.2.0-openmpi2.1.1-ubuntu18.04

2 2-16 mindspore1.2.0-openmpi2.1.1-ubuntu18.04 =&/ +42

Al5|
EiE
22

AR
GPU

( CUDA
hRA )

URL

B SHIMREALR

Mind
spore
1.2.0

7

SWr.
{region_id}.myhuaweicloud.c
om/atelier/
mindspore_1_2_0:mindspore
_1.2.0-py_3.7-ubuntu_18.04-
x86_64-20220926104106-04
1ba2e

Bugn:

#61b-Jt 5

swr.cn-
north-4.myhuaweicloud.com
/atelier/
mindspore_1_2_0:mindspore
_1.2.0-py_3.7-ubuntu_18.04-
x86_64-20220926104106-04
1ba2e

et Hig—

swr.cn-
east-3.myhuaweicloud.com/
atelier/
mindspore_1_2_0:mindspore
_1.2.0-py_3.7-ubuntu_18.04-
x86_64-20220926104106-04
1ba2e

71N

swr.cn-
south-1.myhuaweicloud.com
/atelier/
mindspore_1_2_0:mindspore
_1.2.0-py_3.7-ubuntu_18.04-
x86_64-20220926104106-04
1ba2e

Ubuntu 3%
==2)

PyPl iZ2FE
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ModelArts

FRBEENXER N
ZiE | GPU
ho
- ( CUDA
WA )
mindspore 1.2.0 | automake
ipykernel 6.7.0 build-
ipython 7.34.0 essential
jupyter-client Ca-
734 certificates
ma-cau 1.1.3 cmake
ma-cau-adapter | PP
1.1.3 curl
ma-cli 1.1.5 ffmpeg
matplotlib 3.5.1 | g++
modelarts gcc
14M gfortran
moxing- git
framework )
2.1.0.5d9cg7cg | git-lfs
numpy 1.19.5 grep
libjpeg-
das 6.2.0 JP€Eg
p.E:ln ang dev:amd64
illow 9.1.
p. libjpeg8-
pip 22.1.2 deviamd64
psutil 5.8.0 openssh-
PyYAML 5.1 client
scipy 1.5.2 openssh-
scikit-learn server
0.22.1 nginx
tornado 6.2 python3
mindinsight rpm
120 screen
tar
tmux
unzip
vim
wget
zip

2.2.6 Notebook EfiliE1% x86 HEM ERER

BENEEZREESTME®&R: conda3-cudal10.2-cudnn7-ubuntu18.04, conda3-
ubuntu18.04, ZEEBRIETAISIZLUIREXTEE, BER), RE2~5G, BF
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ModelArts
FERBEMER

2 (EFRMBERE

e

(ERILLERGMEIRS, RRBCTEENSIERPEKHRE, A BREES. AR
XESSEME 7 — A NREIPTUEIERE, APEEX LI EER, R
RHIBH-EIBN B {ER

LESREAREMANRSR, TENIBPMEEMREITEMREXARIER, Frll
BRPRZIATEM; WRFFEFOBS SDKEXINEE, #HEFFERAModelArts SDKi
ITXMHEFIFRIE, FRIRIEESE XHER

conda3-cuda10.2-cudnn7-ubuntu18.04

2% 2-17 conda3-cuda10.2-cudnn7-ubuntu18.04 G N B

3e39c

AlI5| | 2&fER | URL B ERUKEIR

gE | GPU

Hno

A< (CuDA

RS )
¥ = SWI. PyPl 22578 Ubuntu %X
(cuda | {region_idl.myhuaweicloud.c %
10.2) om/atelier/ -

user_defined_base:cuda_10.2 | ipykernel 6.7.0 | automake
-ubuntu_18.04- ipython 7.34.0 build-
X86_64-20221008154718-2b | jyryter-client | €ssential
3e39c 7.3.4 ca-
Bign: ma-cau 1.1.3 certificates
EAE-4e= ma-cau-adapter | cmake
swr.cn- 1.1.3 cpp
north-4.myhuaweicloud.com | 1.5_cli 1.15
/atelier/ ) curl
user_defined_base:cuda_10.2 | Matplotlib 3.5.1 g++
-ubuntu_18.04- modelarts
x86_64-20221008154718-2b | 1.4.11 gec
3e39c moxing- gfortran
HerR- Ei— framework grep
S 2.1.0.5d987¢8 | \ipcudnn?
east.-3.myhuawelcloud.com/ numpy 1.21.6 libcudnn7-
atelier/ pandas 1.3.5 dev
user_defined_base:cuda_10.2 | .
-ubuntu_18.04- pillow 9.2.0 nginx
x86_64-20221008154718-2b | pip 20.3.3 python3
3e39c psutil 5.9.1 -
LeRg-I N PyYAML 6.0 car
swr.cn- scipy 1.7.3 .
south-1.myhuaweicloud.com ¢ do 6.2 unzip
/atelier/ ornado 5. vim
user_defined_base:cuda_10.2
-ubuntu_18.04- wget
x86_64-20221008154718-2b zZip
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https://support.huaweicloud.com/sdkreference-modelarts/modelarts_04_0437.html

ModelArts

FERBEMER 2 (FEMERR
$#5{%_: conda3-ubuntu18.04
% 2-18 conda3-ubuntu18.04 $E{& /43

Al5| | &R | URL B 2RI

B2iE GPU

A8 ( CUDA

W )

v & SW. PyPl 1256 Ubuntu %%
{region_id}.myhuaweicloud.c %68
om/atelier/ .
user_defined_base:ubuntu_1 | iPykernel 6.7.0 | automake
8.04- ipython 7.34.0 | build-
x86_64-20221008154718-2b jupyter-client essential
3e39c 7.34 ca-
a0 ma-cau 1.1.3 certificates
#e1b-1t=y ma-cau-adapter cmake
Swr.cn- 1.1.3 cpp
north-4.myhuaweicloud.com | 1\5_cli1.15 curl
/atelier/ .
user_defined_base:ubunty_1 | Matplotlib 3.5.1 | g++
8.04- modelarts gcc
x86_64-20221008154718-2b | 1.4.11 gfortran
LR e — framework “ain

inx

. 2.1.0.5d9c87c8 g -
east-3.myhuaweicloud.com/ | numpy 1.21.6 python
atelie(;/ 4 baseubunty 1 pandas 1.3.5 rpm
;soe;j efined_base:ubuntu_ pillow 9.2.0 tar
x86_64-20221008154718-2b | pip 20.3.3 U.”Z'P
3e39c psutil 5.9.1 vim
- PYYAML 6.0 wget
swr.cn- scipy 1.7.3 zip
south-1.myhuaweicloud.com ¢ do 6.2
/atelier/ ornado o.

user_defined_base:ubuntu_1
8.04-
x86_64-20221008154718-2b
3e39c

2.2.7 Notebook Efii#Z{& ARM MindSpore

ARM MindSpore& & =F4%{%, mindspore_1.10.0-cann_6.0.1-py_3.7-euler_2.8.3,
mindspore_1.9.0-cann_6.0.0-py_3.7-euler_2.8.3, mindspore1.7.0-cann5.1.0-py3.7-
euler2.8.3
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ModelArts

FREEMEG 2 FRMEER
$#51%—: mindspore_1.10.0-cann_6.0.1-py_3.7-euler_2.8.3
2% 2-19 mindspore_1.10.0-cann_6.0.1-py_3.7-euler_2.8.3 {Z1&NA
AI5|E | URL B EAMREIR
HESR
Minds | {region_id}.myhuaweicloud.com/ | PyPl iZF& Yum &G
pore- | atelier/ -
Ascend | mindspore_1_10_ascend:mindspo | Mindspore-ascend | cmake
1.10.0 | re_1.10.0-cann_6.0.1-py_3.7- 1.100 cpp
euler_2.8.3-aarch64- ipykernel 6.7.0 curl
d910-20230303173945-815d627 | ipython 7.34.0 ffmpeq
fan: jupyter-client 7.45 | o,
Claglazt ma-cau 1.1.3 gcc
swr.cn- . ma-cau-adapter it
north-4.myhuaweicloud.com/ 113 g
atelier/ . grep
mindspore_1_10_ascend:mindspo | Ma-cl 1'?'1 python3
re_1.10.0-cann_6.0.1-py_3.7- matplotlib 3.5.1
euler_2.8.3-aarch64- modelarts 1.4.20 rpm
d910-20230303173945-815d627 . tar
moxing-framework i
2.0.1.rc0.ffd1c0cg8 | UN#'P
numpy 1.21.2 wget
pandas 1.1.3 zIp
pillow 9.3.0
pip 22.3.1
psutil 5.7.0
PyYAML 5.3.1
scipy 1.5.4
scikit-learn 0.24.0
tornado 6.2
mindinsight 1.9.0
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ModelArts

FERBEMESG 2 [FRMEERER
$#H%_: mindspore_1.9.0-cann_6.0.0-py_3.7-euler_2.8.3
2% 2-20 mindspore_1.9.0-cann_6.0.0-py_3.7-euler_2.8.3 {313

Al5[Z | URL B EAMREIR

E22S

MindS | swr. PyPl 28 Yum &S

pore {region_id}.myhuaweicloud.com/ -

190 atelier/ mindspore-ascend | cmake
mindspore_1_9_ascend:mindspor 19.0 cpp
e_1.9.0-cann_6.0.0-py_3.7- ipykernel 6.7.0 curl
euler_2.8.3-aarch64- ;

- ipython 7.34.0
d910-20221116111529 Py er-clont 745 ffmpeg
u -client 7.4.
os: Jmz)—/cau 1.1.6 o
tedt-dtmm N gcc
ma-cau-adapter git
swr.cn- 1.1.3
north-4.myhuaweicloud.com/ . grep
telier/ ma-cli 1.2.2
ate ) , python3
mindspore_1_9_ascend:mindspor | matplotlib 3.5.1 o
e_1.9.0-cann_6.0.0-py_3.7- modelarts 1.4.20 P
euler_2.8.3-aarch64- moxing-framework tar
d910-20221116111529 2.0.1.rc0.ffd1c0c8 unzip
numpy 1.21.2 wget
pandas 1.1.3 zIp
pillow 9.3.0
pip 22.3.1
psutil 5.7.0
PyYAML 5.3.1
scipy 1.5.4
scikit-learn 0.24.0
tornado 6.2
mindinsight 1.9.0
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ModelArts

FERBEMESG 2 [FRMEERER
$51%=: mindspore1.7.0-cann5.1.0-py3.7-euler2.8.3
2 2-21 mindspore1.7.0-cann5.1.0-py3.7-euler2.8.3 $5{& 4B
Al5[Z | URL B EAMREIR
E22S
Minds | swr. PyPl I8 Yum &S
pore- | {region_id}.myhuaweicloud.com/ -
Ascend | atelier/ mindspore-ascend | cmake
1.7.0 mindspore_1_7_0:mindspore_1.7. 1.7.0 cpp
0-cann_5.1.0-py_3.7-euler_2.8.3- | ipykernel 5.3.4 curl
aarch64-d910-20220906 ipython 7.34.0 ffmpeg
fovan: jupyter-client 7.3.4 | o,
FAt-dt= ma-cau 1.1.6 gcc
swr.cn- ) ma-cau-adapter it
north-4.myhuaweicloud.com/ 113 g
atelier/ . grep
mindspore_1_7_O:mindspore_1.7. | ma-cl 1'_2'2 python3
0-cann_5.1.0-py_3.7-euler_2.8.3- | matplotlib 3.5.1
aarch64-d910-20220906 modelarts 1420 | P™
tar
moxing-framework i
2.0.1.rc0.ffd1c0c8 | UN#P
numpy 1.21.2 wget
pandas 1.1.3 zIp
pillow 9.2.0
pip 22.1.2
psutil 5.7.0
PyYAML 5.3.1
scipy 1.5.4
scikit-learn 0.24.1
tornado 6.2

mindinsight 1.7.0

2.2.8 Notebook Efilif5{% ARM TenSorFlow

ARM TenSorFlowiR{& B &%, tensorflow1.15-mindspore1.7.0-cann5.1.0-
euler2.8-aarch64. tensorflow1.15-cann5.1.0-py3.7-euler2.8.3
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FERBEMESG 2 [FRMEERER
#H15&—: tensorflow1.15-mindspore1.7.0-cann5.1.0-euler2.8-aarch64
2 2-22 tensorflow1.15-mindspore1.7.0-cann5.1.0-euler2.8-aarch64 $&{& N8
AI5[Z | URL B EAMREIR
E22S
Minds | swr. PyPl 28 Yum &S
pore- | {region_id}.myhuaweicloud.com/ -
Ascend | atelier/notebook2.0-mul-kernel- | Mindspore-ascend | cmake
1.7.0 arm-ascend-cp37:5.0.1- 1.7.0 cpp
c81-20220726 ipykernel 6.7.0 curl
fugn: ipython 7.29.0 ffmpeg
Hib-1b=m jupyter-client 7.0.6 | 4,4
swr.cn- ma-cau 1.1.7 gcc
nort.h-4.myhuaweicloud.com/ ma-cau-adapter "
atelier/notebook2.0-mul-kernel- | 113 g
arm-ascend-cp37:5.0.1- . grep
81-20220726 ma-cli 1.2.3 oython3
matplotlib 3.1.2
rpm
modelarts 1.4.22 tar
moxing-framework i
2.0.0.rc2.4b57a67b | UNZIP
numpy 1.17.5 wget
pandas 1.1.3 zIp
pillow 7.0.0
pip 21.2.4
psutil 5.7.0
PyYAML 5.3.1
scipy 1.5.4
scikit-learn 0.24.1
tornado 6.1
mindinsight 1.7.0
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ModelArts

FREEMEG 2 FRMEER
#1%&_: tensorflow1.15-cann5.1.0-py3.7-euler2.8.3
2 2-23 tensorflow1.15-cann5.1.0-py3.7-euler2.8.3 SR N 45
AlI5| | @&fER | URL B ERUREIIR
ZiE | FB
2 ( CANN
IR )
Tenso | 2 swr.{region-id}{B&=i#Z}./ | PyPl i2FE Yum 46
rflow ( CANN atelier/
115 _ tensorflow ca-
5.1) tensorflow_1_15_ascend:ten 1.15.0 certificates.
sorflow_1.15-cann_5.1.0- noarch
py_3.7-euler_2.8.3-aarch64- tensorboard
d910-20220906 1.15.0 cmake
it - ipykernel 5.3.4 cpp
ipython 7.34.0 curl
SWr.cn- . .
central-231.xckpjs.com/ jupyter-client gec-Ch+
atelier/ 7.3.4 gcc
tensorflow_1_15_ascend:ten | ma-cau 1.1.2 gdb
sorflow_1.15-cann_5.1.0- ma-cau-adapter o
py_3.7-euler_2.8.3-aarch64- | 115 grep
d910-20220906 i nginx
ma-cli 1.1.3
swr.cn- . python3
southwest-228.cdzs.cn/ matplotlib 3.5.1 rpm
atelier/ modelarts 1.4.7
tensorflow_1_15_ascend:ten | yxing- tar '
sorflow_1.15-cann_5.1.0- framework unzip
py_3.7-euler_2.8.3-aarch64- | 5 0 1.rc0.ffd1c0c | vim
d910-20220906 8
wget
numpy 1.17.5 zip
pandas 0.24.2
pillow 9.2.0
pip 22.1.2
psutil 5.7.0
PyYAML 5.3.1
scipy 1.3.3
scikit-learn
0.20.0
tornado 6.2

2.3 1)l G EhRRIFS

PN

J1ea
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2 (ERMERE

2.3.1 i)IE-ER =5
ModelArtsSEE1RH T Tensorflow, Pytorch, MindSporeZE EiREZSI(ESHIER
RR, RRECKLRIFETESIERG . SEMBRENTET EHEERER
ETHEKAEY, S UEFXLEMBEREE— N FE0EGRH TS,
IGEMSR&RIIE
ModelArtsFPFREAIIIGEM FH G TR -

% 2-24 ModelArts i) || &ERS1R5I%E

g|ZeE IRASZFR

PyTorch pytorch_1.8.0-cuda_10.2-py_3.7-ubuntu_18.04-x86_64
TensorFlow tensorflow_2.1.0-cuda_10.1-py_3.7-ubuntu_18.04-x86_64
Horovod horovod_0.20.0-tensorflow_2.1.0-cuda_10.1-py_3.7-

ubuntu_18.04-x86_64

horovod_0.22.1-pytorch_1.8.0-cuda_10.2-py_3.7-
ubuntu_18.04-x86_64

MPI mindspore_1.3.0-cuda_10.1-py_3.7-ubuntu_1804-x86_64

(18R

FRIKETIFRIAISIZEEER, BLALIRMENE,

2.3.2 JJIIEEMFEBIEE (PyTorch )

NEIRERIPYTorchiBI&iF1E

5|2kA<: pytorch_1.8.0-cuda_10.2-py_3.7-ubuntu_18.04-x86_64

$E&MbE: swr{region}.myhuaweicloud.com/aip/pytorch_1_8:train-
pytorch_1.8.0-cuda_10.2-py_3.7-ubuntu_18.04-x86_64-
roma-20220309171256-40adcc1

S5 MEERTE: 20220309171256 (yyyy-mm-dd-hh-mm-ss)
$BIRRShRAS: Ubuntu 18.04.4 LTS

cuda: 10.2.89

cudnn: 7.6.5.32

PythonfZiR2RIR1I2 M ARA: /home/ma-user/anaconda3/envs/PyTorch-1.8/bin/
python, python 3.7.10

=HBRERKI: /home/ma-user/anaconda3/envs/PyTorch-1.8/lib/python3.7/
site-packages

O =R BRAMEEFIE:

Cython 0.27.3

dask 2022.2.0
easydict 1.9

SRS 01 (2023-08-09) RIS © ERRAGIRAT 3%
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enum34 1.1.10
torch 1.8.0

Flask 1.1.1
grpcio 1.44.0
gunicorn 20.1.0
idna 3.3
torchtext 0.5.0
imageio 2.16.0
imgaug 0.4.0
Ixml 4.8.0
matplotlib 3.5.1
torchvision 0.9.0
mmcv 1.2.7
numba 0.47.0
numpy 1.21.5
opencv-python 4.1.2.30
toml 0.10.2
pandas 1.1.5
Pillow 9.0.1

pip 21.2.2
protobuf 3.19.4
scikit-learn 0.22.1
psutil 5.8.0
PyYAML 6.0
requests 2.27.1
scikit-image 0.19.2

. BERA: E
2.3.3 )I|Z&EiFEBi1EE ( TensorFlow )

NBInERITensorFlowS&i¥ s .

5|2R4A: tensorflow_2.1.0-cuda_10.1-py_3.7-ubuntu_18.04-x86_64

o iBEgHbHL: swr{region}.myhuaweicloud.com/aip/tensorflow_2_1:train-
tensorflow_2.1.0-cuda_10.1-py_3.7-ubuntu_18.04-
x86_64-20210912152543-1e0838d

o EFRHIEATE: 20210912152543(yyyy-mm-dd-hh-mme-ss)
o {BBERFhRA: Ubuntu 18.04.4 LTS

e cuda: 10.1.243

e cudnn: 7.6.5.32

o  Pythonf#FESsiREMARAN: /home/ma-user/anaconda3/envs/
TensorFlow-2.1/bin/python, python 3.7.10

o =HBALIERIZ: /home/ma-user/anaconda3/envs/TensorFlow-2.1/lib/
python3.7/site-packages

o HR=HBRANMEEIIFE:
Cython 0.29.21
dask 2021.9.0
easydict 1.9
enum34 1.1.10
tensorflow 2.1.0
Flask 1.1.1
grpcio 1.40.0
gunicorn 20.1.0
idna 3.2
tensorflow-estimator 2.1.0
imageio 2.9.0
imgaug 0.4.0
Ixml 4.6.3
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matplotlib 3.4.3
termcolor 1.1.0
scikit-image 0.18.3
numba 0.47.0
numpy 1.17.0
opencv-python 4.1.2.30
tifffile 2021.8.30
pandas 1.1.5
Pillow 6.2.0

pip 21.0.1
protobuf 3.17.3
scikit-learn 0.22.1
psutil 5.8.0
PyYAML 5.1
requests 2.26.0

o AERA: T

2.3.4 )| &= BEE (Horovod )

NBIRERIHorovodiE&IF B

5|8hRA—: horovod_0.20.0-tensorflow_2.1.0-cuda_10.1-py_3.7-
ubuntu_18.04-x86 64

o EFibL: swr{region}.myhuaweicloud.com/aip/horovod_tensorflow:train-
horovod_0.20.0-tensorflow_2.1.0-cuda_10.1-py_3.7-ubuntu_18.04-
x86_64-20210912152543-1e0838d

o EFRIWIEERTIE]: 20210912152543(yyyy-mm-dd-hh-mm-ss)
o BEREZARA: Ubuntu 18.04.4 LTS

e cuda: 10.1.243

e cudnn: 7.6.5.32

e  Pythonf#FFSsiRERNARAN: /home/ma-user/anaconda3/envs/horovod_0.20.0-
tensorflow_2.1.0/bin/python, python 3.7.10

o =HBZREKIIR: /home/ma-user/anaconda3/envs/horovod_0.20.0-
tensorflow_2.1.0/lib/python3.7/site-packages

o HN=HBRAKEEIIE:
Cython 0.29.21
dask 2021.9.0
easydict 1.9
enum34 1.1.10
horovod 0.20.0
Flask 1.1.1
grpcio 1.40.0
gunicorn 20.1.0
idna 3.2
tensorboard 2.1.1
imageio 2.9.0
imgaug 0.4.0
Ixml 4.6.3
matplotlib 3.4.3
tensorflow-gpu 2.1.0
tensorboardX 2.0
numba 0.47.0
numpy 1.17.0
opencv-python 4.1.2.30
toml 0.10.2
pandas 1.1.5
Pillow 6.2.0
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S|1EiRA—:
x86_64

pip 21.0.1
protobuf 3.17.3
scikit-learn 0.22.1
psutil 5.8.0
PyYAML 5.1
requests 2.26.0
scikit-image 0.18.3

[ASBRRA: T

horovod_0.22.1-pytorch_1.8.0-cuda_10.2-py_3.7-ubuntu_18.04-

@\t swr{region}.myhuaweicloud.com/aip/horovod_pytorch:train-
horovod_0.22.1-pytorch_1.8.0-cuda_10.2-py_3.7-ubuntu_18.04-
x86_64-20210912152543-1e0838d

BIRERTE: 20210912152543(yyyy-mm-dd-hh-mm-ss)
BIRRFARA: Ubuntu 18.04.4 LTS

cuda: 11.1.1

cudnn: 8.0.5.39

PythonfZiR22 IR R ARA: /home/ma-user/anaconda3/envs/horovod-0.22.1-
pytorch-1.8.0/bin/python, python 3.7.10

=HBELRERIR: /home/ma-user/anaconda3/envs/horovod-0.22.1-
pytorch-1.8.0/lib/python3.7/site-packages

R =R BIRAEEIIR:
Cython 0.27.3
dask 2021.9.0
easydict 1.9
enum34 1.1.10
horovod 0.22.1
Flask 1.1.1

grpcio 1.40.0
gunicorn 20.1.0
idna 3.2

mmcv 1.2.7
imageio 2.9.0
imgaug 0.4.0
Ixml 4.6.3
matplotlib 3.4.3
torch 1.8.0
tensorboardX 2.0
numba 0.47.0
numpy 1.17.0
opencv-python 4.1.2.30
torchtext 0.5.0
pandas 1.1.5
Pillow 6.2.0

pip 21.0.1
protobuf 3.17.3
scikit-learn 0.22.1
psutil 5.8.0
PyYAML 5.1
requests 2.26.0
scikit-image 0.18.3
torchvision 0.9.0

ARRA: T
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2.3.5 J)||ZERFEHZERE (MPI)

NEBFRERIMindspore_1.3.05B1&1%15 .

5|2iR4<: mindspore_1.3.0-cuda_10.1-py_3.7-ubuntu_1804-x86_64

o E{FHBUL: swr{region}.myhuaweicloud.com/aip/mindspore_1_3_0:train-
mindspore_1.3.0-cuda_10.1-py_3.7-ubuntu_18.04-x86_64-
roma-20211104202338-f258e59

o BHIRHIFERTE): 20211104202338(yyyy-mm-dd-hh-mm-ss)
o BBREFhRA: Ubuntu 18.04.4 LTS

e cuda: 10.1.243

e cudnn: 7.6.5.32

e  Pythonf#fESsiRRMARA: /home/ma-user/anaconda3/envs/MindSpore-1.3.0-

gpu/bin/python, python 3.7.10

o =HE%RIEIRIR: /home/ma-user/anaconda3/envs/MindSpore-1.3.0-gpu/lib/

python3.7/site-packages
o =R BRMEEIIFE:

requests 2.26.0
dask 2021.9.0
easydict 1.9
enum34 1.1.10
mindspore-gpu 1.3.0
Flask 1.1.1

grpcio 1.41.1
gunicorn 20.1.0
idna 3.3

PyYAML 5.1
imageio 2.10.1
imgaug 0.4.0

Ixml 4.6.4
matplotlib 3.4.2
psutil 5.8.0
scikit-image 0.18.3
numba 0.47.0
numpy 1.17.0
opencv-python 4.5.2.54
tifffile 2021.11.2
pandas 1.1.5
Pillow 8.4.0

pip 21.0.1
protobuf 3.17.3
scikit-learn 0.22.1

o [ASERRA: T

2.3.6 REMESRERE A

2.3.6.1 PyTorch
ModelArtsi)llZ RSS2 35 7 ZSMAIS|EE, HJARRIS|IERM T MEER, FAPERS

FRIXES | S TR ZET, GBS BREMBNEE, ASCHE TR
PyTorch5 | RZMANEES .
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(EREENEE 2 FEREES
PyTorch {EZR B Eh[RIE
BRI AN

TELAEE “GPU: 8*NVIDIA-V100 | CPU: 72#% | R7E: 512GB” #t&AHI, NEE
EHAS HINIES FModelArtsHiE ERII S BB -

BHAELLAT ( BIERNTSE081) , ModelArtsREFE— MBI R EBEI— NGRS
28, %GBT RET SR AR,

SHENEWET ( BIERAIT AT ) , workerfl9E SR/ ATERIIT S8 —
., 8P workeriE# D ECEIFMEMAEIIMATEZ R, Al ET =808 “27 B,
B EEn2 1 worker, B workerifi& “GPU: 8*NVIDIA-V100 | CPU: 72#% | RTZE:
512GB” HIIHERIR. BHEIPyTorchs |23 FGPUFNCPURRELRIHINE, INRFEE(EH
FBIE, B32% Ascend-Powered-Engine,

L
o BHRIARERMEEERER.
o DHTURIAYE RMEBENATLAS BT = AMNEEEHT RE M EES.

TRAME
{ERNVLInkiIEZREFEE.
T RlEmsS

HHETENHAT S, BEahPyTorchs |EomUIZED . PyTorch3 295 %
BN T EFx, workerZ [BJAIEI &85 MZEF1100GbpsHYInfiniBand M-~z RoCEM
RiB(E, SBoIIEHERRCENT, BEMBPEIMER. Hb, FEMETLUET
DNSIfiZ18(E, BEMEMEEE—iR, aTBTF =3 =/ WHEESEK; InfiniBandMZEF0
RoCEMZZ A HAEMLZE, TTHFESBESSHIENIT=.

2-1 oHIER

Container Network

Worker-0 Worker-1

P
A

100Gbps InfiniBand
Node-X MNode-Y

WIZRIRS(FERIE RS R ENARIpython RS Bo)I|IZRIA (B “which python” 45
SERNTHRITXGE ) , B ITEER (Blpwdis<zkpythond “os.getcwd()”
REIRIEZR ) 79 “/home/ma-user/user-job-dir/<RIBERRINEBRE>" ©

o HHBARERES
python <EENXfHERIEE> <(RILE(TEH>

- [EEIHHEXIIRE: REISAHEXS “/home/ma-user/user-job-dir/<UIBE R
EINEEREZ>T HIBE o

- RETEH: IS PEERNETTSH -
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2-2 G IIELFIE
* BEB 2= FRERTHE @
- e

PyTorch v pytorch_1.8.0-cuda 10.2-py 37..
xrEEE @ Jobs-file/train/ iz
* BRI @ Jobs-file/train/train.py =E
FEER fhome/
TE= Jhome/ma-user/modelarts/user-job-dir X =E
an @ @ 12
a @ @ B
£ epachs = 5 il
@ 12EES

pranEdle D& EERR, WiEtlaEaiiTaeriT:
python train.py --epochs 5

o HBHBREMHS

python <BEEN3{H4ERIERIZ> --init_method "tcp://${MA_VI_NAME}-${MA_TASK_NAME}-0.$

{MA_VI_NAME}:${port}" <{FAIE{TE&%>

- BEEHENEE: BaIS4HERS “/home/ma-user/user-job-dir/<{{A3ER
RINEEFRE>" KR .

- ${MA_VJ_NAME}-${MA_TASK_NAME}-0.${MA_VJ_NAME}: worker-OFf{E
BRNEE, BEERFRIAMERIMEZEIREA

- port: worker-OFffEREEHIEOABEE RO -

- {RlzEiTsE: JIGELPERENIZTESEH.

2-3 SUERVIZRAEALETS
* s B 2TE 3
% s m=

PyTorch v pytorch_1.8.0-cuda_10.2-py 37.. ¥
*{EEE @ Jobs-file/train/ EE
* Eans (@ Jobs-file/trainftrain.py b
FRBER fhome/
TBZ Jhome/ma-user/modelarts/user-job-dir X b=
gn @ ® Bl A
gt @ © I
£ epachs = 5 T
@ 1EEEE

STRERA 01 (2023-08-09) IR © ERRABIRAT 2
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ModelArts
FERBENER

2 (ERMERE

s E bigE EER, Wit EahTmIuT:
python train.py --init_method "tcp://${MA_VJ_NAME}-${MA_TASK_NAME}-0.${MA_VJ_NAME}:${port}"
--epochs 5

o ZNBREHMHS
python <BEEN3{HERIERIZ> --init_method "tcp://${MA_VI_NAME}-${MA_TASK_NAME}-0.$
{MA_VI_NAME}:${port}" --rank <rank_id> --world_size <node_num> <{EAli={T5%>

BRI HEXIERE: BaiSFEYT “/home/ma-user/user-job-dir/<(XiBER
RINEERE>" HIERE
${MA_VJ_NAME}-${MA_TASK_NAME}-0.${MA_VJ_NAME}: worker-OFffE
RS, BESERARANFTIRELENRE

port: worker-OFffE A =5 HIBNIABEEiR O -

rank: workerfJF= .

node_num: workerf9%4= .

TEWEITEE: IS PEREREITESH.

2-4 RIS ELVIFE

wEn= B 2TE 3
s EE
PyTorch v pytorch_1.8.0-cuda_10.2-py_3.7.
KREE= @ Jobs-file/train/ =E
B @ Jobs-file/train/train.py BEE
FiEtEER fhome/
IEE= /home/ma-user/modelarts/user-job-dir X EE
an @ @ EmIEEA
g2t @ © 1Bl
£& epochs = 5 ‘i}'

@ 1eIEEE

plan=Fle BiREW FEMR, WiEHaEaHhiTwSlT:

python train.py --init_method "tcp://${MA_VJ_NAME}-${MA_TASK_NAME}-0.${MA_VJ_NAME}:${port}"
--rank "${rank_id}" --world_size "${node_num}" --epochs 5

2.3.6.2 Tensorflow

ModelArtsi)||IZRpRSS 3215 7 SHAIEZS, FIIARRIS IR ME T4 ERS, AP ERE

X LARZSHITEEY)|IZET, )IIGFA B St EEMBMAIEEL . AXNXNET

TensorflowiEZEBaN[RIR ., 1=Hl& Lo & ESIHEaNNEEIHS .
Tensorflow {EZEE&NEIE

MEFIT =N

TELLER “GPU: 8*NVIDIA-V100 | CPU: 72#% | RfE: 512GB” M&HHI, NEHE
BHMSHRIBS FModel At BRI EL BN -
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ModelArts
FERBEMER 2 (FEMERR

BEHAELAT ( BIERTRECA1) , ModelArtsREFE— MR EBEI— NGRS
&, 1) IEERRET SRR ERRIR

DHIUIEET ( BNERAITSEATF1) , ModelArts&ftscEBRT = EEs—1
parameter server ( LAR{&#Rps ) Fl—worker, ErpsigHBi—(RICPUFIREFER
iR, BlpsifiE “CPU: 36% | AfF: 256GB” RUITEIZIR, workeriiE “GPU:
8*NVIDIA-V100 | CPU: 36#% | 97F: 256GB” AUITERIR,

EEFENRpsREnECBICPUIINGERIR, mworkerfRCPUFINTESN, iER]EESBL
FINNER (#ECPURIEERIM ) o tNARfIF, B workerfE s EcE!l/\5KNVIDIA V10040
ER, R pstiworkerEHRI T = EBEN, N#EZ AR ERpsflworkertE=,

MBS

o BHRIARERMEEEER.
o DHTUFIAYE RMEBENATLAS BT = ARNEEEFT RE M EEES.

TR RRES
T RAMEBERIE— 1T R ERIpsFiwoker/BIRIMLEES, NaILADARMIER: &
REPIEEFNENMILE

o TEERARUSHITIIG, SROEEEME.

o TEEALEGIIGE, METSRENERCENE, ERUEENNG; MR
SECEIR InfinibandFE, (ERISEERME.

5 EIERLS

PHEWVEFED =EpsilworkerfUE(S, ZHEIModelArtsEZEIZ M T Infiniband &
o¢RoCEM-K, HEamix100Gb/s,

ERRRSERIEWE G P ELARIpythonf2-R 22 IBEN)II4RIA (BD “which python” &5
SERNTHTXE ) , B ITEER (Blpwdis<akpythond “os.getcwd()”
REREZR ) 73 “/home/ma-user/user-job-dir/<XIBEREINEERZ>" ©
o EHHFnhEd

python <BElMHEXTERE> <(ElET88>

- EEIEHENEE: BalSUHEXT “/home/ma-user/user-job-dir/<fUiBBEF

RIMNEEFRE>" KR .
- ELETEH: IEELPEERNEITESEH .
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2-5 BIEBIISAELVIFE

#EFS fevinl 3 TR @
BRI BHEX

I TensorFlow hd tensorflow_2.1.0-cuda_10.1-py_.. ~ I
wmER @ Jobs-file/train/ jr=s
et @) fobs-file/train/train.py hrii =3
FHtEES /home/
182 /home/ma-user/modelarts/user-job-dir X =2
@ @ @ 1B
wt @ @ BN

£ I epachs = |5 IET

@ BEE

prenEdle D& EERR, WiEtlaEaiTarSiT:
python train.py --epochs 5
o HHEnhHS

python --task_index ${VC_TASK_INDEX} --ps_hosts ${TF_PS_HOSTS} --worker_hosts $
{TF_WORKER_HOSTS} --job_name ${MA_TASK_NAME} <BEIIFBEIRE> <{ElsiTs8#>

VC_TASK_INDEX: taskF=, #10/1/2.

TF_PS_HOSTS : psTmtthit#H, 4A[xx-ps-0.xx:TCP_PORT,xx-
ps-1.xx:TCP_PORT], TCP_PORTE—ME5000~1000089FEH LI

TF_WORKER_HOSTS: workers sttt %048, 0[xx-
worker-0.xx:TCP_PORT,xx-worker-1.xx:TCP_PORT], TCP_PORT2— £
5000~10000R9E iR -

MA_TASK_NAME: {E558&FR, psakworker,

[BEISHEIIERE . BohSUEHERY “/home/ma-user/user-job-dir/<{{iBBE R
BINEEFE>" IR,

EAETEE: JIEELFEERNEITS .
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2-6 RIS ELVIFIE

* BT fevinl G2 HANTR @
* BRI BEX
I TensorFlow hd tensorflow_2.1.0-cuda_10.1-py_.. ~ I
*KBEE @ fobs-file/train/ e
x EEmE @ fobs-file/train/trainpy riz =3
FHEEER /home/
T EER /home/ma-user/modelarts/user-job-dir X BEE
@ @ @ BN
st @ © BN

e I epochs = 5 I o

@ BnEE

planzdle biRE FER, NiztlaEaiiTalT:

python --task_index "$VC_TASK_INDEX" --ps_hosts "$TF_PS_HOSTS" --worker_hosts
"$TF_WORKER_HOSTS" --job_name "$MA_TASK_NAME"
train.py --epochs 5

2.3.6.3 Ascend-Powered-Engine

ModelArts)|ZIRS3 3245 7 ZMAISIZE, FIIARRIAS ISR THIMER, B
FRIXLES | SR TREGIZRT , IR ENEEREMBNER, ASCHETER
Ascends |ZEFFRZ AV IDIEAT

Ascend-Powered-Engine {E4ESEh/RIE

EModelArts &R ERMmIEIFAIS 20T, 8e08EEI— " IUftfAscend-Powered-Enginefy
AI5|E, E5HMAIS|ZEBELASR . BEARAE—AIRESE (40 Pytorch.
TensorFlow ) tBARR—AMFHTHUTIESE (W0: MPI) , MRIERCHIEEFAscenddwmiF
A—HAERHEITIME+BaI A ES .

2-7 Ascend-Powered-Engine

* glIEAI BENEE EHNEE FEATE ®
Ascend-Powered-Engine ¥ ‘ mindspore_1.7.0-cann_5.1.0-py_.. A ‘

mindspore_1.7.0-cann_5.1.0-py_3.7-e...

* RBEE @
tensorflow_1.15-cann_5.1.0-py_3.7-e..

* Eae @ EEv

o  HBTFJLFFRERIAscendINIE-REEARMIMIRAIHZE £, EHIt EEdockeriEigis
#EEARMEEIR
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o  HYIGPUIZSRRIEHZRE T IIMARAAICUDA ( HEFHA LS —IT 8254 )
IXzh, MAscend-Powered-Engines |EHiEGRHEILRE T S5KEBEMRAIEHEAY
CANN ( FeREIAZSHHRAIRETTEL ) IKED,

MBI R

TELAERE “Ascend: 8 *** | ARM: 192 #% 720 GB” #it& I, NMBERHAMSHR
1723 TModelArtsIA& R R D ECIENR o

BEHAELLAT ( BIERTRE0A1) , ModelArtsREFE— MR EBEI— NGRS
2, 1)l RET SR AERRIR

DAY ( BNERNT KT 1) , workerf9HEFNCIZE/E AT m8—
H, 81 workerfS#E o BCEIFMEHIEI NANTERIR, fINitET SN #0020, 85
&2 worker, B workerfiig “Ascend: 8*** | ARM: 192 #% 768GB 720 GB” HIit&

my
R

54k, Ascend-Powered-Engine5|ZMIENXHE, BFEFEEBMBENANDEIZ, N=
BT ERAscendIliE-E2 .

A

PyTorch on Ascend&EfsFIAscend-Powered-Engines | &£ Eahi)II&(EL, MizxsE
%ﬂziJlléﬂ’EikEﬁJPyTorch DDP on AscendIE-RIIIZRBIEREE X EEK S
ZAEA,

MZSE(ST TR
o BHRIARERMEEERER.
o DHIFIATE N MEEBEN AT LIS AT R AMNESEET RIEMNEEE.

TRAMES
{ERAHCCSIIHEZRFERES.
T RlEl kLS

workerZ [B)R] BT B 22 MLZFIAscend IliE < _EAIROCEMLZIES -

ARSI SRR pythonf@ iR 22 BaNIIZRMIZAS (BD “which python” &5
SIERNTRITE ) , BT ITIEER ( Blpwdas<$aipythons “os.getcwd() ”
IRERIEZR ) 5 “/home/ma-user/user-job-dir/<XI3EREINEBFRE>"

Bohad

python ${RZEHEIIM} python S{EFSIHIER) \

“S(BSE1)=SHBSE)

—${iBS§R2)=${iBSE2) \

SO S HEIR=S OIS EE)
SO SRS =S OIS EH S HE)

o ZEZEWREINNE: —H#&A “/home/ma-user/modelarts/run/davincirun.py”

o IENHIRR: BENSUHENT “/home/ma-user/user-job-dir/<{iB BR&IMNEE
F2>" R

SCRSREA 01 (2023-08-09) IS © ERRAGIRAT 9
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2-8 BEEIIZRELES

B RAYERE RATTH ®@
A ==u
I Ascend-Powered-Engine ¥ || mindspore 1.7.0-cann 5.1.0-py.. ¥ I
#EEE @ Jobs-file/train =4
B @ Jobs-file/train/train.py =3
FHABER {homey/
TieBR /home/ma-user/modelarts/user-job-dir X =2
@A @ | data_url fobs-fileytrain/data_url_0/ mEs WEERTS ko
FEIEE [OF=: FEEE

[Gh =i E=-7N

Eh -

@ | train_url fobs-fileftrain/train_url mEEREE o
BAEISE [OF=23 FETE
TFEESHLER @ TR FrE

@ B

2s t o
is_distribute = 0 \j’
per_batch size = |1 in}
data_dir = /home/ma-user/modelarts/inputs/data_url_0/ \j’
pretrained = | jhome/ma-user/modelartsfinputs/data_url_0/ckg | &

@ EES

planzdle bigEwl FEFR, NiztlaEaiiTae<T:

python /home/ma-user/modelarts/run/davincirun.py \

python /home/ma-user/modelarts/user-job-dir/train/train.py \
--enable_modelarts=True \

--is_distribute=0 \

--per_batch_size=1 \

--data_dir=/home/ma-user/modelarts/inputs/data_url_0/ \
--pretrained=/home/ma-user/modelarts/inputs/data_url_0/ckpt/0-320_195200.ckpt \
--data_url=/home/ma-user/modelarts/inputs/data_url_0/ \
--train_url=/home/ma-user/modelarts/outputs/train_url_0/

(MAITY:
Ascend-Powered-EnginelEZE /S sNas S FIN HXBNH ST X5 .

2.3.6.4 Horovod/MPI/MindSpore-GPU
ModelArtsi)|| RS 215 T ZFAIS |2, HWARAS IZHRE T E XIS/, BRERE
FRIXLES | S TR EN)|ZRAT , YGRS AR Bt R EMERIEE, AN HE T ER
Horovod/MPI/MindSpore-GPU3S | B Z AL IBIEEL .
Horovod/MPI/MindSpore-GPU EZRS5hRIE
SR RN

TELLER “GPU: 8*NVIDIA-V100 | CPU: 72#% | RfE: 512GB” M#&HHI, NEHE
BHMSHRIBS FModel At BRI EL BN -
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BEHAELAT ( BIERTRECA1) , ModelArtsREFE— MR EBEI— NGRS
&, 1) IEERRET SRR ERRIR

DHUIEAT ( BNERAITREKT1 ) , workerf9HEFNOIRR(EIATEIRAIT mE—
¥, 8 workerE# D EEIFTEAAEXI AT EER . BIaNtETSNE “27 /Y,
B B2 worker, & workeriliE “GPU: 8*NVIDIA-V100 | CPU: 72#% | If=F:
512GB” MItERIR.

MIESB(STA

o BHRIAFERMNEBERR.
o DHIFIAE N MEZBEN LIS AT R ANEZEET RIEMNEEE.

T RARILE

{EANVLInkFIEZ=RFEE

T aE g

HIHEPRNEKTF0, BEshPyTorchs |1 Z5HLIIZEN . PyTorchs|Z890 f =0
BEXXU T EIF7R, workerZ [@RBId A 2EMZEF0100GbpsHYInfiniBand®-<akRoCEM

RiBE, EoMEDERROCEMK, BENIEDEIMETR. Hoh, FRENEILUED
DNSIZZ&B(E, [EMEHEE—R, FTRTFaXI =/ MIEEEHEK; InfiniBand£&F0
RoCEMZE IS tHaEMLS, ATHEFESBEEEL U=,

2-9 DHRR

L Container Network _J/
Worker-0 J; ;l Worker-1

100Gbps InfiniBand
MNode-X MNode-Y

RS ERIEWRE R EIANpythonfEiEesaam)IIZRI A, BDwhich pythonants
AAYRTHATE, BaIifITEER ( Blpwdas<$apythonHos.getcwd ()IREIRIE
% ) 79/home/ma-user/user-job-dir/<NIBE REINEERE>.

=SS

mpirun \

-np ${OPENMPI_NP} \

-hostfile ${OPENMPI_HOST_FILE_PATH} \
-mca plm_rsh_args "-p ${SSHD_PORT}" \
-tune ${TUNE_ENV_FILE} \
${OPENMPI_BIND_ARGS} \
${OPENMPI_X_ARGS} \
${OPENMPI_MCA_ARGS} \
${OPENMPI_EXTRA_ARGS} \

python <EENHEXIEREE> <(EAlETTSH>

e OPENMPI_NP: ®JiZHImpirun/SaiasEtiesl, AN “GPU =¥ T3l
FEWE

e OPENMPI_HOST FILE PATH: wJ#4lhostfile2%, AEBINUEH .
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e SSHD_PORT: mliz#lssh&EFim[, FEIEBH.
e TUNE_ENV _FILE: Sworker-089%0 Fenv, I 3&EI4a0IE&/E L HIE BworkerT
£0
- MA_ BiZienv
-  SHAREDHYenv
- S3_BpiZmYenv
- PATHRYenv
- VC_WORKER_ giZ&ZH9env
- SCCriZHYenv
- CRED®IZHYenv
env|grep -E '"AMA_|ASHARED|AS3_|APATH|AVC_WORKER_|ASCC|ACRED'|grep -v '=$'> $
{TUNE_ENV_FILE}
e OPENMPI_BIND_ARGS: ®JfZ#HImprun cpusfiziTh, BHAREW T,
OPENMPI_BIND_ARGS="-bind-to none -map-by slot"
e OPENMPI_X_ARGS: aAJ#=#lmpirun -x2%, EHAKEWT.
OPENMPI_X_ARGS="-x LD_LIBRARY_PATH -x HOROVOD_MPI_THREADS_DISABLE=1 -x
NCCL_DEBUG=INFO -x NCCL_SOCKET_IFNAME=ib0,bond0,eth0 -x NCCL_SOCKET_FAMILY=AF_INET -x
NCCL_IB_DISABLE=0"
e OPENMPI_MCA_ARGS: aJ#Z#Impirun -mcas#l, BEOAREWT,
OPENMPI_MCA_ARGS="-mca pml ob1 -mca btl Aopenib -mca plm_rsh_no_tree_spawn true"
e OPENMPI_EXTRA_ARGS: ZEHIRJEIIMEEEImpirunfI2%, EAREHNZT.
o BENHEITIEER: BiEEXT “/home/ma-user/user-job-dir/<{tH8 EF&IH
BEEREZ>" KR .
o (BINZE1TEE: JIEGEWVHEERNZITSE

2-10 BIRBIIZAEWIFE

ElE=T BHEE FRGTIA @]
EaA= BEX
I Horovod h horovod_0.20.0-tensorflow 2.1. v I
#wEEE @ Jobs-file/train/ g
EaE @ I Jobs-file/train/lenet /train.py =R I
FHRBER /home/
THEES /home/ma-user/modelarts/user-job-dir X e
A @ & | datasets Jtrainingg/data/flowers/ pas=— HEEELS \j
FESE ® 22 EmE

planzdle bigEw FEFrR, NiztlaEaiiTae<lT:

mpirun \

-np ${np}\

-hostfile ${OPENMPI_HOST_FILE_PATH} \
-mca plm_rsh_args "-p ${SSHD_PORT}" \
-tune ${TUNE_ENV_FILE} \
${OPENMPI_BIND_ARGS} \
${OPENMPI_X_ARGS} \
${OPENMPI_MCA_ARGS} \

MA4RRAS 01 (2023-08-09)
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${OPENMPI_EXTRA_ARGS} \
python lenet/train.py --datasets=obs://training/data/flowers

(MR

Horovod/MPI/MindSpore-GPUEZR BHBaar SR HREEIHm ST X5

2.4 HIBEMSEERNE
2.4.1 HIBEMBEHRIIE

ModelArtsHYHIEE SR T —RIIRIEMRE, ARTUETXERIRGOERE

iR, BTREEERS

X86 2245 ( CPU/GPU ) AUHIEE Y&

2% 2-25 TensorFlow

AI5|ZERR | SZFRUIEIT | URI

® T

2.1.0 CPU swr.{region_id}.myhuaweicloud.com/atelier/
GPU(cuda10 tensorflow_2_1:tensorflow_2.1.0-cuda_10.1-py_3.7-
1) ubuntu_18.04-x86_64-20221121111529-d65d817

1.15.5 CPU swr.{region_id}.myhuaweicloud.com/aip/
GPU(cudal1 tensorflow_1_15:tensorflow_1.15.5-cuda_11.4-py_3.8-
4) ubuntu_20.04-x86_64-20220524162601-50d6a18

2.6.0 CPU swr.{region_id}.myhuaweicloud.com/aip/
GPU(cuda11 tensorflow_2_6:tensorflow_2.6.0-cuda_11.2-py_3.7-
2) ubuntu_18.04-x86_64-20220524162601-50d6a18

2R 2-26 Pytorch

AIS|ERR | 3ZFRIEIT | URI
v i
1.8.0 CPU swr.{region_id}.myhuaweicloud.com/atelier/
GPU(cudal pytorch_1_8:pytorch_1.8.0-cuda_10.2-py_3.7-
0.2) ubuntu_18.04-x86_64-20221118143845-d65d817
1.8.2 CPU swr.{region_id}.myhuaweicloud.com/aip/
GPU(cudal pytorch_1_8:pytorch_1.8.2-cuda_11.1-py_3.7-
1.1) ubuntu_18.04-x86_64-20220524162601-50d6a18
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£ 2-27 MindSpore

AIS|ZhR | ZISRYIET | URI
P ®iE
1.7.0 CPU swr.{region_id}.myhuaweicloud.com/atelier/
mindspore_1_7_0:mindspore_1.7.0-cpu-py_3.7-
ubuntu_18.04-x86_64-20220702120711-8590b76
1.7.0 GPU(cudal | swr{region_id}.myhuaweicloud.com/atelier/
0.1) mindspore_1_7_0:mindspore_1.7.0-cuda_10.1-py_3.7-
ubuntu_18.04-x86_64-20220702120711-8590b76
1.7.0 GPU(cudal | swr{region_id}.myhuaweicloud.com/atelier/
1.1) mindspore_1_7_0:mindspore_1.7.0-cuda_11.1-py_3.7-
ubuntu_18.04-x86_64-20220702120711-8590b76

ARM + Ascend ZEHAR0IEIR RS

=X 2-28 TensorFlow

AlS |4k | ZIFR%ZETT | URI
v ®is
1.15.0 Snt9 swr.{region_id}.myhuaweicloud.com/atelier/

tensorflow_1_15_ascend:tensorflow_1.15-cann_5.1.0-
py_3.7-euler_2.8.3-aarch64-
d910-20220715093657-9446c6a

£ 2-29 Pytorch

Al5|EhR | Z#EHYZETT | URI
w HiE
1.8.1 Snt9 swr.{region_id}.myhuaweicloud.com/atelier/

pytorch_1_8_ascend:pytorch_1.8.1-cann_5.1.0-py_3.7-
euler_2.8.3-aarch64-d910-20220715093657-9446¢c6a

£ 2-30 MindSpore

AIS|ER | SZRR9E1T | URI
¥ ®iR
1.7.0 Snt9 swr.{region_id}.myhuaweicloud.com/atelier/

mindspore_1_7_0:mindspore_1.7.0-cann_5.1.0-py_3.7-
euler_2.8.3-aarch64-d910-20220715093657-9446¢6a
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2.4.2 HIEEMEHRIFS TensorFlow ( CPU/GPU )
ModelArtsi2fit 7 LA R TensorFlow ( CPU/GPU ) #EIBE RS :

e S|ERA—: tensorflow 2.1.0-cuda_10.1-py_3.7-ubuntu_18.04-x86_64
o S|ERA": tensorflow 1.15.5-cuda_11.4-py_3.8-ubuntu_20.04-x86_64
e S|ERA=": tensorflow 2.6.0-cuda_11.2-py 3.7-ubuntu_18.04-x86_64

5|8 kRA—: tensorflow_2.1.0-cuda_10.1-py_3.7-ubuntu_18.04-x86_64

o iE&ithlt: swr{region_id}.myhuaweicloud.com/atelier/
tensorflow_2_1:tensorflow_2.1.0-cuda_10.1-py_3.7-ubuntu_18.04-
x86_64-20221121111529-d65d817

o B(&HIFEATE: 20220713110657 (yyyy-mm-dd-hh-mm-ss)
o BIRESZARA: Ubuntu 18.04.4 LTS

e cuda: 10.1.243

e cudnn: 7.6.5.32

e  Pythonfi#fRSsi8E=MARASN: /home/ma-user/anaconda3/envs/
TensorFlow-2.1/bin/python, python 3.7.10

o =HBZEEIRZ: /home/ma-user/anaconda3/envs/TensorFlow-2.1/lib/
python3.7/site-packages

o EBDpipRiEBIIE:

Cython 0.29.21
easydict 1.9

Flask 2.0.1
grpcio 1.47.0
gunicorn 20.1.0
h5py 3.7.0
ipykernel 6.7.0
Jinja2 3.0.1

Ixml 4.9.1
matplotlib 3.5.1
moxing-framework 2.1.0.5d9c87c8
numpy 1.19.5
opencv-python 4.1.2.30
pandas 1.1.5
Pillow 9.2.0

pip 22.1.2
protobuf 3.20.1
psutil 5.8.0
PyYAML 5.1
requests 2271
scikit-learn 0.22.1
scipy 1.5.2
sklearn 0.0
tensorboard 2.1.1
tensorboardX 2.0
tensorflow 2.1.0
tensorflow-estimator 2.1.0
wheel 0.37.1

zipp 3.8.0

o IZfraptLRIEGTIE:
apt
ca-certificates
cmake
cuda
curl
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SIZERAE—:

ethtool

fdisk

ffmpeg

g++

gce

git

gpg

graphviz

libsm6

libxext6
libopencv-dev
libxrender-dev
libatlas3-base
libnuma-dev
libcap-dev
libssl-dev
liblz-dev
libbz2-dev
liblzma-dev
libboost-graph-dev
libsndfile1
libcurl4-openssl-dev
libopenblas-base
liblapack3
libopenblas-dev
libprotobuf-dev
libleveldb-dev
libsnappy-dev
libhdf5-serial-dev
liblapacke-dev
libgflags-dev
libgoogle-glog-dev
liblmdb-dev
libatlas-base-dev
librdmacm1
libcap2-bin
libpg-dev
mysgl-common
net-tools

nginx
openslide-tools
openssh-client
openssh-server
openssh-sftp-server
openssl
protobuf-compiler
redis-server
redis-tools

rpm

tar

tofrodos

unzip

vim

wget

zip

zlib1g-dev

tensorflow_1.15.5-cuda_11.4-py_3.8-ubuntu_20.04-x86_64

wGgHbE: swr{region_id}.myhuaweicloud.com/aip/

tensorflow_1_15:tensorflow_1.15.5-cuda_11.4-py_3.8-ubuntu_20.04-

x86_64-20220524162601-50d6a18
BIRERTE: 20220524162601 (yyyy-mm-dd-hh-mm-ss)
SEIRRSMRA: Ubuntu 20.04.4 LTS

cuda: 11.4.3
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e cudnn: 8.2.4.15

e  Pythonfi#FRSEiRERMARASN: /home/ma-user/anaconda3/envs/
TensorFlow-1.15.5/bin/python, python 3.8.13

o =HBZEIEIZ: /home/ma-user/anaconda3/envs/TensorFlow-1.15.5/lib/
python3.8/site-packages

o EppipREEIIE:
Cython 0.29.21
psutil 5.9.0
matplotlib 3.5.1
protobuf 3.20.1
tensorflow 1.15.5+nv
Flask 2.0.1
grpcio 1.46.1
gunicorn 20.1.0
Pillow 9.0.1
tensorboard 1.15.0
PyYAML 6.0
pip 22.0.4
Ixml 4.7.1
numpy 1.18.5
tensorflow-estimator 1.15.1

o EipaptZiIEETIE:
apt
ca-certificates
cmake
cuda
curl
ethtool
fdisk
ffmpeg
g++
gcc
git
gp9
graphviz
libsm6
libxext6
libopencv-dev
libxrender-dev
libatlas3-base
libnuma-dev
libcap-dev
libssl-dev
liblz-dev
libbz2-dev
liblzma-dev
libboost-graph-dev
libsndfile1
libcurl4-openssl-dev
libopenblas-base
liblapack3
libopenblas-dev
libprotobuf-dev
libleveldb-dev
libsnappy-dev
libhdf5-serial-dev
liblapacke-dev
libgflags-dev
libgoogle-glog-dev
liblmdb-dev
libatlas-base-dev
librdmacm?
libcap2-bin
libpg-dev
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S|ZhRA=:

mysqgl-common
net-tools

nginx
openslide-tools
openssh-client
openssh-server
openssh-sftp-server
openssl
protobuf-compiler
redis-server
redis-tools

rpm

tar

tofrodos

unzip

vim

wget

zip

zlib1g-dev

tensorflow_2.6.0-cuda_11.2-py_3.7-ubuntu_18.04-x86_64

TG swr{region_id}.myhuaweicloud.com/aip/
tensorflow_2_6:tensorflow_2.6.0-cuda_11.2-py_3.7-ubuntu_18.04-
x86_64-20220524162601-50d6a18

BIRIERTE: 20220524162601 (yyyy-mm-dd-hh-mm-ss)
BIRRSFhRA: Ubuntu 18.04.4 LTS

cuda: 11.2.0

cudnn: 8.1.1.33

PythonfiZ e IR R IRA: /home/ma-user/anaconda3/envs/
TensorFlow-2.6.0/bin/python, python 3.7.10

=HBE%RERKIR: /home/ma-user/anaconda3/envs/TensorFlow-2.6.0/lib/
python3.7/site-packages

B pipREBTIE:
Cython 0.29.21
requests 2.27.1
easydict 1.9
tensorboardX 2.0
tensorflow 2.6.0

Flask 2.0.1

grpcio 1.46.1

gunicorn 20.1.0

idna 3.3
tensorflow-estimator 2.9.0
pandas 1.1.5

Pillow 9.0.1

Ixml 4.8.0

matplotlib 3.5.1
scikit-learn 0.22.1
psutil 5.8.0

PyYAML 5.1

numpy 1.17.0
opencv-python 4.1.2.30
protobuf 3.20.1

pip 21.2.2

EBrapt&EEIIE:
apt

ca-certificates

cmake
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2.4.3 HIEEHERIERE Pytorch (CPU/GPU )

ModelArtsi2fit 7 LA FPytorch ( CPU/GPU ) #IRERHSER:

cuda

curl

ethtool

fdisk

ffmpeg

g++

gce

git

gpg

graphviz

libsm6

libxext6
libopencv-dev
libxrender-dev
libatlas3-base
libnuma-dev
libcap-dev
libssl-dev
liblz-dev
libbz2-dev
liblzma-dev
libboost-graph-dev
libsndfile1
libcurl4-openssl-dev
libopenblas-base
liblapack3
libopenblas-dev
libprotobuf-dev
libleveldb-dev
libsnappy-dev
libhdf5-serial-dev
liblapacke-dev
libgflags-dev
libgoogle-glog-dev
liblmdb-dev
libatlas-base-dev
librdmacm1
libcap2-bin
libpg-dev
mysqgl-common
net-tools

nginx
openslide-tools
openssh-client
openssh-server
openssh-sftp-server
openssl
protobuf-compiler
redis-server
redis-tools

rpm

tar

tofrodos

unzip

vim

wget

zip

zlib1g-dev

5|8 hRA—: pytorch_1.8.0-cuda_10.2-py_3.7-ubuntu_18.04-x86_64
5|8k _: pytorch_1.8.2-cuda_11.1-py_3.7-ubuntu_18.04-x86_64
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5|Z2iR4—: pytorch_1.8.0-cuda_10.2-py_3.7-ubuntu_18.04-x86_64

&G MbtE: swr{region_id}.myhuaweicloud.com/atelier/
pytorch_1_8:pytorch_1.8.0-cuda_10.2-py_3.7-ubuntu_18.04-
x86_64-20221118143845-d65d817

BIRERTE: 20220713110657 (yyyy-mm-dd-hh-mm-ss)
BIRRFARA: Ubuntu 18.04.4 LTS

cuda: 10.2.89

cudnn: 7.6.5.32

PythonfZ iR 22812 R RAN: /home/ma-user/anaconda3/envs/PyTorch-1.8/bin/
python, python 3.7.10

=HE%ERZ: /home/ma-user/anaconda3/envs/PyTorch-1.8/lib/python3.7/

site-packages

B pipREEBTIE:
Cython 0.27.3
easydict 1.9
Flask 2.0.1
fonttools 4344
gunicorn 20.1.0
ipykernel 6.7.0
Jinja2 3.0.1
Ixml 49.1
matplotlib 3.5.1
mmcv 1.2.7
moxing-framework 2.1.0.5d9c87c8
numpy 1.19.5
opencv-python 4.1.2.30
pandas 1.1.5
Pillow 9.2.0
pip 22.1.2
protobuf 3.20.1
psutil 5.8.0
PyYAML 5.1
requests 2271
scikit-learn 0.22.1
scipy 1.5.2
sklearn 0.0
tensorboard 2.1.1
tensorboardX 2.0
torch 1.8.0
torchtext 0.5.0
torchvision 0.9.0
tornado 6.2
tgdm 4.64.0
traitlets 5.3.0
typing_extensions 43.0
urllib3 1.26.10
watchdog 2.0.0
wcwidth 0.2.5
Werkzeug 2.1.2
wheel 0.37.1
yapf 0.32.0
zipp 3.8.0
EBapti=Fik:

apt

ca-certificates

cmake

cuda

curl

ethtool

fdisk
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5|2iR4_: pytorch_1.8.2-cuda_11.1-py_3.7-ubuntu_18.04-x86_64

ffmpeg

g++

gcc

git

gpg

graphviz

libsm6

libxext6
libopencv-dev
libxrender-dev
libatlas3-base
libnuma-dev
libcap-dev
libssl-dev
liblz-dev
libbz2-dev
liblzma-dev
libboost-graph-dev
libsndfile1
libcurl4-openssl-dev
libopenblas-base
liblapack3
libopenblas-dev
libprotobuf-dev
libleveldb-dev
libsnappy-dev
libhdf5-serial-dev
liblapacke-dev
libgflags-dev
libgoogle-glog-dev
liblmdb-dev
libatlas-base-dev
librdmacm1
libcap2-bin
libpg-dev
mysgl-common
net-tools

nginx
openslide-tools
openssh-client
openssh-server
openssh-sftp-server
openssl
protobuf-compiler
redis-server
redis-tools

rpm

tar

tofrodos

unzip

vim

wget

zip

zlib1g-dev

T|gHbE: swr{region_id}.myhuaweicloud.com/aip/pytorch_1_8:pytorch_1.8.2-
cuda_11.1-py_3.7-ubuntu_18.04-x86_64-20220524162601-50d6a18

BIRMEERTE): 20220524162601 (yyyy-mm-dd-hh-mm-ss)
BRESIRA: Ubuntu 18.04.4 LTS

cuda: 11.11
cudnn: 8.0.5.39
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Pythonfi#fRERIR1EMARAN: /home/ma-user/anaconda3/envs/PyTorch-1.8.2/bin/

python, python 3.7.10

=HBRERIR: /home/ma-user/anaconda3/envs/PyTorch-1.8.2/lib/
python3.7/site-packages

B pipREEBIIF«:
Cython 0.27.3

mmcv 1.2.7

easydict 1.9
tensorboardX 2.0

torch 1.8.2+cul111
Flask 2.0.1

pandas 1.1.5

gunicorn 20.1.0
PyYAML 5.1

torchaudio 0.8.2

Pillow 9.0.1

psutil 5.8.0

Ixml 4.8.0

matplotlib 3.5.1
torchvision 0.9.2+cu111
pip 21.2.2

protobuf 3.20.1

numpy 1.17.0
opencv-python 4.1.2.30
scikit-learn 0.22.1

ERyapt&EEIIE:
apt

ca-certificates
cmake

cuda

curl

ethtool

fdisk

ffmpeg

g++

gce

git

gpg

graphviz

libsm6

libxext6
libopencv-dev
libxrender-dev
libatlas3-base
libnuma-dev
libcap-dev
libssl-dev

liblz-dev
libbz2-dev
liblzma-dev
libboost-graph-dev
libsndfile1
libcurl4-openssl-dev
libopenblas-base
liblapack3
libopenblas-dev
libprotobuf-dev
libleveldb-dev
libsnappy-dev
libhdf5-serial-dev
liblapacke-dev
libgflags-dev
libgoogle-glog-dev
liblmdb-dev
libatlas-base-dev
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librdmacm1
libcap2-bin
libpg-dev
mysgl-common
net-tools

nginx
openslide-tools
openssh-client
openssh-server
openssh-sftp-server
openssl
protobuf-compiler
redis-server
redis-tools

rpm

tar

tofrodos

unzip

vim

wget

zip

zlib1g-dev

2.4.4 HIRERHES RIS MindSpore ( CPU/GPU )
ModelArtsi2it 7 LA TFMindSpore ( CPU/GPU ) IR ERER:

S|EhRAE—:

5|&hkRA—: mindspore_1.7.0-cpu-py_3.7-ubuntu_18.04-x86_64
5|2hkxA_: mindspore_1.7.0-cuda_10.1-py_3.7-ubuntu_18.04-x86_64
5|E#RA=": mindspore_1.7.0-cuda_11.1-py_3.7-ubuntu_18.04-x86_64

mindspore_1.7.0-cpu-py_3.7-ubuntu_18.04-x86_64

$EgMbt: swr{region_id}.myhuaweicloud.com/atelier/
mindspore_1_7_0:mindspore_1.7.0-cpu-py_3.7-ubuntu_18.04-

x86_64-20220702120711-8590b76
BIRIERTE: 20220702120711(yyyy-mm-dd-hh-mm-ss)
SBIRERShRAS: Ubuntu 18.04.4 LTS

PythonfiRER IR M IRA: /home/ma-user/anaconda3/envs/MindSpore/bin/
python, python 3.7.10

=H8%%ERIR: /home/ma-user/anaconda3/envs/MindSpore/lib/python3.7/
site-packages

BB pipREEIIE:

cycler 0.11.0
easydict 1.9
Flask 2.0.1
grpcio 1.47.0
gunicorn 20.1.0
ipykernel 6.7.0
Jinja2 3.0.1
Ixml 49.0
matplotlib 3.5.1
mindinsight 1.7.0
mindspore 1.7.0
mindvision 0.1.0
moxing-framework 2.1.0.5d9c87c8
numpy 1.17.0

opencv-contrib-python-headless 4.6.0.66
opencv-python-headless 4.6.0.66

pandas 1.1.5
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Pillow

pip

protobuf
psutil
PyYAML
requests
scikit-learn
scipy
setuptools
sklearn
tensorboardX
threadpoolctl
tomli
tornado
tgdm
traitlets
treelib

urllib3

wheel

zipp

9.1.1
22.1.2
3.20.1
5.8.0
5.1
2.27.1
0.22.1
1.5.2
62.6.0
0.0
2.0
3.1.0
2.0.1
6.1
4.64.0
5.3.0
1.6.1
1.26.9
0.37.1
3.8.0

EBoaptZ xR

apt
ca-certificates
cmake

curl

ethtool

fdisk

ffmpeg

g++

gcc

git

garg

graphviz

libsm6

libxext6
libopencv-dev
libxrender-dev
libatlas3-base
libnuma-dev
libcap-dev
libssl-dev
liblz-dev
libbz2-dev
liblzma-dev
libboost-graph-dev
libsndfile1
libcurl4-openssl-dev
libopenblas-base
liblapack3
libopenblas-dev
libprotobuf-dev
libleveldb-dev
libsnappy-dev
libhdf5-serial-dev
liblapacke-dev
libgflags-dev
libgoogle-glog-dev
liblmdb-dev
libatlas-base-dev
librdmacm1
libcap2-bin
libpg-dev
mysql-common
net-tools

nginx
openslide-tools
openssh-client
openssh-server
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SIERAE—:

openssh-sftp-server
openssl
protobuf-compiler
redis-server
redis-tools

rpm

tar

tofrodos

unzip

vim

wget

zip

zlib1g-dev

mindspore_1.7.0-cuda_10.1-py_3.7-ubuntu_18.04-x86_64

TG swr{region_id}.myhuaweicloud.com/atelier/
mindspore_1_7_0:mindspore_1.7.0-cuda_10.1-py_3.7-ubuntu_18.04-

x86_64-20220702120711-8590b76

BIRERTE: 20220702120711(yyyy-mm-dd-hh-mm-ss)

SEIRRSMRA: Ubuntu 18.04.4 LTS

cuda: 10.1.243

cudnn: 7.6.5.32

PythonfZ RS2 IRIZMAIRA: /home/ma-user/anaconda3/envs/MindSpore/bin/

python, python 3.7.10

=1 8%EIRR: /home/ma-user/anaconda3/envs/MindSpore/lib/python3.7/
site-packages

B pipREBIIE:

cycler 0.11.0
easydict 1.9
Flask 2.0.1
grpcio 1.47.0
gunicorn 20.1.0
ipykernel 6.7.0
Jinja2 3.0.1
Ixml 49.0
matplotlib 3.5.1
mindinsight 1.7.0
mindspore 1.7.0
mindvision 0.1.0

moxing-framework
numpy

2.1.0.5d9c87c8
1.17.0

opencv-contrib-python-headless 4.6.0.66

opencv-python-headless 4.6.0.66
pandas 1.1.5
Pillow 9.1.1
pip 22.1.2
protobuf 3.20.1
psutil 5.8.0
PyYAML 5.1
requests 2271
scikit-learn 0.22.1
scipy 1.5.2
setuptools 62.6.0
sklearn 0.0
tensorboardX 2.0
threadpoolctl 3.1.0
tomli 2.0.1
tornado 6.1
tgdm 4.64.0
traitlets 53.0
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treelib
urllib3
wheel

zipp

1.6.1

1.26.9
0.37.1

3.8.0

#hoapt&xtdg:

apt
ca-certificates
cmake

cuda

curl

ethtool

fdisk

ffmpeg

g++

gcc

git

gp9

graphviz

libsm6

libxext6
libopencv-dev
libxrender-dev
libatlas3-base
libnuma-dev
libcap-dev
libssl-dev
liblz-dev
libbz2-dev
liblzma-dev
libboost-graph-dev
libsndfile1
libcurl4-openssl-dev
libopenblas-base
liblapack3
libopenblas-dev
libprotobuf-dev
libleveldb-dev
libsnappy-dev
libhdf5-serial-dev
liblapacke-dev
libgflags-dev
libgoogle-glog-dev
liblmdb-dev
libatlas-base-dev
librdmacm?
libcap2-bin
libpg-dev
mysgl-common
net-tools

nginx
openslide-tools
openssh-client
openssh-server
openssh-sftp-server
openssl
protobuf-compiler
redis-server
redis-tools

rpm

tar

tofrodos

unzip

vim

wget

zip

zlib1g-dev
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5|ZhRA=:

mindspore_1.7.0-cuda_11.1-py_3.7-ubuntu_18.04-x86_64

Sgittl: swr{region_id}.myhuaweicloud.com/atelier/
mindspore_1_7_0:mindspore_1.7.0-cuda_11.1-py_3.7-ubuntu_18.04-
x86_64-20220702120711-8590b76

BIRERTE: 20220702120711(yyyy-mm-dd-hh-mm-ss)
BIRRSFhRA: Ubuntu 18.04.4 LTS

cuda: 11.1.1

cudnn: 8.0.5.39

PythonfiZ g2 iR RA: /home/ma-user/anaconda3/envs/MindSpore/bin/
python, python 3.7.10

=HBE%ERZ: /home/ma-user/anaconda3/envs/MindSpore/lib/python3.7/

site-packages

BB pipZAEEIIER:

cycler 0.11.0
easydict 1.9
Flask 2.0.1
grpcio 1.47.0
gunicorn 20.1.0
ipykernel 6.7.0
Jinja2 3.0.1
xml 49.0
matplotlib 3.5.1
mindinsight 1.7.0
mindspore 1.7.0
mindvision 0.1.0

moxing-framework
numpy

2.1.0.5d9c87c8
1.17.0

opencv-contrib-python-headless 4.6.0.66

opencv-python-headless 4.6.0.66
pandas 1.1.5
Pillow 9.1.1
pip 22.1.2
protobuf 3.20.1
psutil 5.8.0
PyYAML 5.1
requests 2271
scikit-learn 0.22.1
scipy 1.5.2
setuptools 62.6.0
sklearn 0.0
tensorboardX 2.0
threadpoolctl 3.1.0
tomli 2.0.1
tornado 6.1
tgdm 4.64.0
traitlets 5.3.0
treelib 1.6.1
urllib3 1.26.9
wheel 0.37.1
zipp 3.8.0
Ehapt&EEIIER:

apt

ca-certificates

cmake

cuda

curl

ethtool

fdisk

ffmpeg

g++
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gce
git

gpg

graphviz

libsm6

libxext6
libopencv-dev
libxrender-dev
libatlas3-base
libnuma-dev
libcap-dev
libssl-dev

liblz-dev
libbz2-dev
liblzma-dev
libboost-graph-dev
libsndfile1
libcurl4-openssl-dev
libopenblas-base
liblapack3
libopenblas-dev
libprotobuf-dev
libleveldb-dev
libsnappy-dev
libhdf5-serial-dev
liblapacke-dev
libgflags-dev
libgoogle-glog-dev
liblmdb-dev
libatlas-base-dev
librdmacm1
libcap2-bin
libpg-dev
mysgl-common
net-tools

nginx
openslide-tools
openssh-client
openssh-server
openssh-sftp-server
openssl
protobuf-compiler
redis-server
redis-tools

rpm

tar

tofrodos

unzip

vim

wget

zip

zlib1g-dev
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Notebook F{ERBENRR

3.1 Notebook BHENIEGLIE

HIEEENREGAY, BaselREEHTUMTHLE:

o HLETHANRRHENTIERE IBaseiRERFNFEENIRS

o HTEHE. DockerhubEMNEE HFHRIVEGZEIE, HREBEGEEHEWNTRE
E

x86: Ubuntu18.04. Ubuntu20.04
ARM: Euler2.8.3. Euler2.10.7
RFRL LR GIE, FrEfERISRGERTSEs RIS, {SRAPEEEGIE, F

iﬁ%l}l&otebookﬁx"ﬁ)‘i‘f‘%@ﬁ&ﬂﬁ%ﬁﬂﬁ#ﬁaﬁHFE, NRAERIBEXR LI IRAR TIZ DD
RR o

3.2 £ ModelArts {75

BRHBENMESIGETHRE, TEEModelArts “IFRER” TEIME, HAE
Notebook={sEF .

MARL
SWREFHEEENGE N “FAE" iS, E—KSTHFAF (IAMAR ) STLUERHER.
SWREEGEEIGE N ‘AT i, HERPAALIEMHER.

1. EAModelArtsizhle, Bd “HREEE > EFMRGR" , EA EHHEER" 1
Ml

2. RIBRERNESHEXES, K0S “ZELEM” .
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3-2 RRIIFE
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tl32 Notebook

BHRBGREIR, HEANBGFBERE, BE “CIENotebook” , SHHERIETZEEN
515632 NotebookBITIMA -

3-3 HARGIFERE
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RRREE

SAPERRGEIEANRE, BEARGIFER, BHEEIN “REEE” THR&
ISHIRIFHT o

3.3 Notebook SIfEE R X B854
FEBEXESRBUTAR:

o 75— {ERINotebookRIFRERBBIZRFFAIMELAI, EIMEHHITRIMEZ RS
&, kKE5kE, JIABTFAMMERERRERTFIE, BisTLANRSE
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o  FT: EFModelArtsi2HAIERMIBIR LN BIGHEIENR KRS Dockerfile, 7£
NotebookFHiEEZTLIESHCHEG . ARBEGHITEM, BLCIEHFT
Eﬂ‘iﬁ, HEBCHWSER, 1FMRIEIESEENotebookHIEEHE N EGH

;8

e FAR=: EFModelArtsi2tIEMBGHE=51E&, TECSIRSZSHELBITRS
Dockerfiletg#2i51%, IFModelArtsERRIGEE =BGt T0E, MEHEFS
ModelArtsERAVFAIEE X Dockerizig , FHISSGHEXTISWR, (EABEENE
BER . FMIREISSEEECS LEEBE N EGFFENotebook (FHH ,

3.4 & Notebook SLAIRFHBEEMNER

3.4.1 {£1Z Notebook E{&IfS

BITTERYRIGEENotebook LRl , FERAIRR E LI NAYE B M EFME, £
EERE _ CHTIRME, #HMmSETREAREIURRRERINLTNRE TR, #E&
=R, WATFERERER /7 BiR.

REFRVRGT, ZRAOKBBAESL, FAWFERIERD (home/ma-user/workH 3
AR ) F2ERFEREFENSTRIRGE P VS CodeiImBARIART, HServerinZ
RAVFEEARESR

AR
NotebookFRIFASRG R/ NARHBIT3SG, BEHAREET125E. BURGERFAY.

WRBRIRTFATIREE “The container size (xx) is greater than the threshold (25G)” , &%
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R? AhIE,
RO
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FRFER
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‘B > FEFERET , #A “FERE” THEE,

3-4 RFRER
B

SCRSREA 01 (2023-08-09) IS © ERRAGIRAT 7


https://support.huaweicloud.com/trouble-modelarts/modelarts_13_0268.html
https://support.huaweicloud.com/trouble-modelarts/modelarts_13_0268.html

ModelArts
FRBEENER 3 Notebook F{EFEEN 2%

3. HEFRFRENEED, REAR. REBWR. RERFOEAEE . BE “1H
& REFRR.

3-5 {®7F Notebook &%
REHEE @

[m
Q
£}

£ “RIR7 THRAEPIEE AR, NRSBAER, JLIBFEAMAY “ZENE)
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s

3-6 (RFIER
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HREBARFEZEAIRS (A3 S FASEAIRYSIEITANS, WNSRAEIRERRET, SCAIRIZ{TARIIE
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6. BEEEINAR, #)\iﬂ1§ﬁ1$r§ﬁ, AJLIBEEEGRMRA/ID, RS, RERE, &
Gk, SWRIithiHE

o EBRFRTIREE “there are processes in 'D' status, please check process
status using 'ps -aux' and kill all the 'D' status processes” J{aJfER?

o EBRFRIIREE “ container size %dG is greater than threshold %dG” #[IfaJ
BRR?

o (RIFEBZATIRSE “too many layers in your image” {MTJRRR?

o BBRFHIIREE “The container size (xG) is greater than the
threshold(25G)” {{alfiER?

3.4.2 ETFBENXE&EI%Z Notebook L

MNotebookFRFHIZZ A LAERFEEGEITE, aTLABETFEIZEEFHAINotebooksL
i, TEMFRPRE IO IAEECE

HFBENE5 032 NotebookSLEI G A :
FH—: ENotebookILAFIBIFETIME, FRFREIEE “BENER” , |MEFE LIAR
FHIRIR
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O FEERE, ENotebookERTEETRE B HEMEENTES, SaEIk.
®) 1t 2 spaF 4 /a7 6/t EEY
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3.5.1 (ERB=IERIZRNA

?jflz‘%ﬁ%%%{%mﬁﬂ%)ﬂﬁﬁﬁiﬁ*ﬁ?, AJLETRERG B THERRRERT A
2k,

FRFEERModelArtsFERIMRRY, SEFENFLANRHIT LS, gk, AR
SR LA, BRELANREARTEZE ootiNR, =17+ RINotebooksEAIFT
roott¥PR, FrLATENotebook L& Erooti fRAVERIG, BRIFEMRENFIAIFME
IRRPRIIESLIAY .

IteRS, FAFRILAERModel Artsi2AIEALRGFRmS Dockerfile, HEERE2ES
CHIREGR . H—ALUEAHZRG, WRSISEERREREEIEEModelArtsiRSSHIERE
. &EBRGHTEM, BUSIERINALRE, HEBCHWSEERK.

ARZFIEEF ModelArtsiZ2HAIMindSpore EhitiiE 5, FEBIModelArtsip ST TR (B
SEma-cliiBFEGSNB) FEFIEMES, HE— T EEAFANEEXER.
FEREUNTEFRR:

3-8 MIREIRIE

3.5.2 Step1 #{EEENEHER

AR EI N S GORIERFFRSDockerfile, #EE— N IER . TS ELS
FERE “FFAIFE > Notebook” BYTerminaldh5erl, BRI IF A AIMEFFITH
Terminal, XFDockerfilelIEARRE %, BSEZEM.

£E1 BSEREENER, 8Eprofile, IRIFRTHAKS . ARENRENE . £SNESER
FEERESRIER.

ma-cli configure --auth PWD -P xxx

(MindSpore) [ma-user work]$ma-cli configure --auth PWD -P yuan
account []: hws

username []: |
password :

$£I2 HifTenv|grep -i CURRENT_IMAGE_NAME® S & A Y4 BIsLAIFR{E RIS

(MindSpore) [ma-user work]$env|grep -i CURRENT_TMAGE_NAME
wr. cn-north-4.myhuaweicloud. com/atelier/mindspore_1_7_@:mindspore_1.7.8-cann_5.1.0-py_3.7-euler_2.8.3-

=5
aarchb4-d910-20220906

$I|3 HHERRE.
1. FREVEXERRERIREGAISWRItEILE .

CURRENT_IMAGE_NAME=swr.cn-north-4.myhuaweicloud.com/atelier/
mindspore_1_7_0:mindspore_1.7.0-cann_5.1.0-py_3.7-euler_2.8.3-aarch64-

d910-20220906

2. INERGIDRIENR
#fTma-cli image get-templatef s SEIRIRIGIENR .

(MindSpore) [ma-user work]$ma-cli image get-template

- ascend_mindspore_1.8.1_and_cann_5.1.RC2 Upgrade Ascend MindSpore to 1.8.1 and CANN version to 5.1.RC2
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#AIEH1Tma-cli image add-templateds SRFRGIERNIBENSEIHHL T, &K
INBR NSRS PTERIEER . FIan: 0k
upgrade_ascend_mindspore_1.8.1_and_cann_5.1.RC2{Z{FIIFEENR -

ma-cli image add-template upgrade_ascend_mindspore_1.8.1_and_cann_5.1.RC2

(MindSpore) [ma-user work]$ma-cli image add-template upgrade_ascend_mindspore_1.8.1_and_cann_: 5 -1.RC2 -—force

[ OK ] Successfully add configuration template [ upgr mindspore_1. 2 ] under folder [ /home/ma-user/work/.ma/up d_mindspore_1.8.1_and_cd

{&e&ZDockerfile ,

AfIRgDockerfileigEFMindSpore&Zfiti#Z & mindspore1.7.0-cann5.1.0-py3.7-
euler2.8.3, F#&Zlcann 5.1.RC2F0MindSpore1.8.1, #E— 1 EMAIEERIE
&o

INERIGAEIRS, DockerfileXX{4BzNINEL, E “.ma/
upgrade_ascend_mindspore_1.8.1_and_cann_5.1.RC2" &=, ABESE

T, HRIEERFERIER:

#The following uses Mindspore-1.7 as an example, which can be replaced with the current notebook
image. (IEERRLZBINotebook{FERAIER )

FROM swr.cn-north-4.myhuaweicloud.com/atelier/mindspore_1_7_0:mindspore_1.7.0-cann_5.1.0-
py_3.7-euler_2.8.3-aarch64-d910-20220715093657-9446c6a

ARG CANN=Ascend-cann-toolkit_5.1.RC2_linux-aarch64.run

# Set proxy to download internet resources ( #RYESLFRMEINotebook{tIE )

ENV HTTP_PROXY=http://proxy.modelarts.com:80 \
http_proxy=http://proxy.modelarts.com:80 \
HTTPS_PROXY=http://proxy.modelarts.com:80 \
https_proxy=http://proxy.modelarts.com:80

USER root

# Download CANN-5.1.RC2 and install CANN package, which is a dependency package for
mindspore-1.8.1.
# For details about the mapping between Mindpore and CANN and the download address of CANN,
see the official website of Mindpore.
RUN wget https://ascend-repo.obs.cn-east-2.myhuaweicloud.com/CANN/CANN%?205.1.RC2/${CANN} -
P /tmp &&\

chmod +x /tmp/${CANN} && \

sh -x /tmp/${CANN} --quiet --full && \

rm -f /tmp/${CANN}

ENV PYTHONPATH=/usr/local/Ascend/tfplugin/latest/python/site-packages:/usr/local/Ascend/ascend-
toolkit/latest/python/site-packages:/usr/local/Ascend/ascend-toolkit/latest/opp/op_impl/built-in/
ai_core/tbe:/usr/local/seccomponent/lib

USER ma-user

# Update mindspore version in "MindSpore" conda env by using pip.
RUN source /home/ma-user/anaconda3/bin/activate MindSpore && \

pip install https://ms-release.obs.cn-north-4.myhuaweicloud.com/1.8.1/MindSpore/ascend/aarch64/
mindspore_ascend-1.8.1-cp37-cp37m-linux_aarch64.whl --upgrade && \

echo "successfully install mindspore 1.8.1"

## [Optional] Uncomment to set default conda env
#ENV DEFAULT_CONDA_ENV_NAME=/home/ma-user/anaconda3/envs/MindSpore

MERTY:):

WNRFEANEMEERAEModel ArtsiRBHAIATEEIR, FEEEDockerfileSTHhiRIN
}\j/licadelArtﬁEz"EH’\JFHP%DﬁHF'ﬂ, B{faJ2ZDockerfileX {4 ( EitiEHRIIEModelArtsig
PAFESTEEY

f5fma-cli image build&s<$ MDockerfiletgZ2H— M iiEIR . SESEEES
EZRGUERS
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ma-cli image build .ma/upgrade_ascend_mindspore_1.8.1_and_cann_5.1.RC2/Dockerfile -swr notebook-
test/my_image:0.0.1 -P XXX

Hrh “ ma/upgrade_ascend_mindspore_1.8.1_and_cann_5.1.RC2/Dockerfile
JaDockerfileS{4FRTERTR, “notebook-test/my_image:0.0.1” AIERIFHIEER
AISWREETR, “XXX” JENATIEERIprofile,

(MindSpore) [ma-user work]$m
[+] Building 1121.2s (8/8) FINISHED

a-cli image build .ma/upgrade_ascend_m

indspore_1.8.1_and_cann_5.1.RC2/Dockerfile -sur notebook-test/my_image:0.0.1 -P yuan

-

3.5.3 Step2 TSR

EIXTE, BHRGEMEIModel ArtsSRIFEIRIRSH, HMmBETEEModelArtsH{E
RiziE%.

BRILIKREMRS.

H—: fEAma-cli image registerip S EMER . TS SIREFEMIFH
}E;{%E,%, BIEERId, nameE, NTER. ZHSHNESEETSETME

ma-cli image register --swr-path=swr.cn-north-4.myhuaweicloud.com/notebook-test/my_image:0.0.1 -
a AARCH®64 -rs ASCEND -P XXX

-AIEEIZIRIESTIFARMERE, -rsiEERIGSTIFASCENDIG Fr,  “XXX” JEEARAT
FEERIprofile,

3-9 JEMHER

agement.debug' to check your

test/my_image:0.0.17,

I —: EModelArts Console FiFAER

ZZRModelArtsizhlas, HEMSHMIZER “SRER , HABEGEER@. 8
FSEMBEG . EIESEESWRIBIHE HIFXBEITT, sEd D TEEmM
SWRIEZEEBRGEHTIEM, WE3-11/7R.

“2o4” F0 “2RBY7 RIBSCIRERIEE, SEGERT—H.
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3-10 JEAHER

B | SETEEE

Fn i SWr-aomain-names/<namespace:/<repos tSl:W <lag=

2R [ cru ASCEND

B 3-11 EEEEER

Ba5EE 001

RiRkEE EEEE = EtRriht

® [Aooa Swr wh..

3.5.4 Step3 SIEA LN EFH{FEH

BIEFANR

IREOEMMING, BIRTfEModelArtsizHl&RY “FF&RIRE > Notebook” TWE, €l
B RIMRRIGEIFZEE MRS

B 3-12 SIEFAINE

=13 L= FRiELHER 53

®  my image 0.0 notebook-test

FIAFARER.
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B 3-13 I AHRARE

2 Launcher

EI Motebook

MindSpore python-3.7.10

Bl console
V] P

MindSpore python-

3. BEFHEAHAIMIndSpore, BIRTBIE—ANipynb3Zi4, S Amindspore, AILAEEIZ
ERmindspore 1.8.12&RE08(FF .
3-14 8EE—~ ipynb {4
A Untitleclipynb e
B + X000 » = & »w Code + @©

124

ms 4 import mindspore

print(mindspore._ version_ )

1.8.1

4. BFITF— terminal, &EEcannfUhrax, EDockerfileFLEERIARA

3-15 && cann jRAEK

{(MindSpore) [ma-user work]$ls -al /fusr/local/Ascend/ascend-toolkit
total 24

drwxr-xr-x 1 root root 4896 Jul 12 16:83

drwxr-xr-x 1 root root 4896 Jul 12 15:59

lrwxrwxrwx 1 root root 9 Jul 12 16:

drwxr-xr-x 1 root root 4896 Jul 12 16:82
druwxr-xr-x 16 root root 4896 Jul 12 16:83
drwxr-xr-x 1 root root 4896 Jul 12 16:83
-r-xr-xr-x 1 root root 651 Jul 12 16:83
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3.6 1£ ECS B EMREHE Notebook H{EF
3.6.1 ERG=RMFERIZ A

FRRPEERModelArtsFEAIMRRY, EEFENFAMBHIT LS, Nk, AR
BRI —LE . (BERFELBNLEARFE oot R, ZiTHHAINotebooksEFIFTE
roott¥pR, FrLATENotebookSLflh xR Erooti fRAYERI, X—REFRERIFFRIF
BRGHPELETIMA .

IteAS, FAPEJLAERModelArtsi2tRIR AR RELSE = RIEIE KRS Dockerfile, 13
Etﬂgéﬁ%ﬁ@&ﬂ%ﬁ{%o AREBEGHITER, BURIERIIAFLE, HEBS
AU SBEK

KREFNEETFModelArtsi2itAIPyTorchE iR &R, Z3pytorch 1.8, ffmpeg 3Fgcc
8, ME— MEMEAIFFAIFRIFE,

FEREU NERR:

3-16 MESFENRKIRIZ

3 3

(RAR L
REGNEBTFEN=-IEZHERegion,
3.6.2 Step1 /%% Docker HI B3 HE BRIEEE

EE—BEABDockerNAERINLEE, WRRA, BWHIBE—EREZIRZ /AL
RMIP, FHEERFANEE LRROERRG .

ModelArtsi2H T ubuntuRFERIRIAR, H{EZRZEdocker,
(MARLY:
AHELinuxt BEHIIREESRIECSIRS 28 _EHIIRIE, 1BSERZEH,

BlE ECS IRSSS5

o ERECSIEHIG, WLRMERIRSEE, REEFATREGR, HEERubuntu18.04
ARG, RAERIREN100GIB, BN EESEUIHERPIERIRSR
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B 3-17 iR G E

Rig iR ERE HERE fystticoic ®
43 Ubuntu v Ubuntu 18.04 server 64bit(40GiB) | C
E e NhEs @) sEFE==2suEE ()

M=

FERE2me

i
i
i

EEHSSD ||+ 100 - lce @ BEFv

@ =m—sEs

o LM ARMIPHIER M RIRS R . BIMRIEESERENS.

L& VM RIS
1. 7EdockerilZemh, (FRIITHO FEZREMA.

wget https://cnnorth4-modelarts-sdk.obs.cn-north-4.myhuaweicloud.com/modelarts/custom-image-
build/install_on_ubuntu1804.sh

(1] %83
LRI ST ubuntuRGEHIRIZA
2. fEdockerfllZBPHHITINTar<, BIRISERIMEECE

bash install_on_ubuntu1804.sh

3-18 AcERkIN

ratulations? The environment has been conf igured successfully.

source /etc/profile
CRBARGORIIT T TES:
a. ZEdocker,

b. WREFEHTGPU, ME&ZEnvidia-docker2, FBBLUEGPUIEZZIdockerase
R,

3.6.3 Step2 FHEEENMFER

X—T A mE—1 Dockerfile, FHEILHDIE T — P FIEHRTENootebook LA
FEH. XFDockerfileIEKREH%L, B2EEM.

BUiRSR4
E2%EStep1 & DockerilBEHECEIMEEE oM dockeril B8 HESR

EREMREGR (F=FRETRIULLE )

ModelArtsi2 A AR, 152%E NotebookERFIRIIR, IRIBMBHERAIS|IEZE
BENNAIETEEREURL,
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I FRRE

ERBRRERSEHE

EEFAMSHER ‘28" , BEREA LA “BRIES” , EHHAIR
HPREEHERES.

1. EREREGRS.
a.
b.

3-19 FSREVERIES
EFES

(1] %83

o IHAERRIERIESHYER 24/, EFERKPEINERIES, S WIRE
Fﬁﬁﬁgiﬁ@o KT KEIBRHIERESE, ERXHPRNIERERIES
T9ARTLAGERS

o EFRIESKENEZNBEGCE L, Fieszitit, EESERR,
C. TELERSSIZEIWSPHITE—EHNERIES.
ERBINEER “Login Succeeded”
2. ?J_J:LH)Ygﬁﬂi‘iﬁ,{%:E%:E%ﬂ{% (EKLLXEE%R{%’*WJ FE=HEGEEBIRE G
1
FiBIModel Artsi2 RN HIR G (1IESEMEERR ) »

docker pull swr.cn-north-4.myhuaweicloud.com/atelier/notebook2.0-pytorch-1.4-kernel-cp37:3.3.3-
release-v1-20220114

3. #g5Dockerfile,

vim—*Dockerfile, 1R {FHAPEMBFFREModel ArtsIZHAIATIER,
DockerfilefIE{AR BT A& #EDockerfile3 {4 ( EitiE{EIModelArtsigfit ) .

WRFERNEMRGREE=HRER (IEModelArtsiZ2HAIATEIZR ) , Dockerfile
MAFFRFEERINUiId 9100089 P ma-userflgid/a100A9 B P4 ma-group, BIK
aJ2EDockerfileX{§ ( HEitiEGHIEModelArtsi2fit )

AKFIFIDockerfileiEEFPyTorchEftiE G Z % pytorch 1.8, ffmpeg 3#gcc 8, 13
E— N EEAEEHEG.

4. HEERK
fEAdocker build@s< MDockerfilet@iZ E— iR R . nSSEERUT:
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“-t7 FEETHRRGIE, SE{RBRERI{EBEREMRY/RGEMY(RA
B}, BIRIESEIRES . BiRERFERswrittht, EJ8EZa5ERAIEM
FEEM.

- “-f 7 18E T DockerfileBINHR, RIELIRMES,
- =EN Y. BETHENLITYRYSaER, RIELRES,

docker build -t swr.cn-north-4.myhuaweicloud.com/sdk-test/pytorch_1_8:v1 -f Dockerfile .

3-20 #IEERLIN

Successfully built 495b3e4f£658

Successfully tagged swur.cn—morth-4.myhuaweicloud.comssdk-test-pytorch_1 B:v1

Dockerfile 34 ( EflHE 9 ModelArts 124t )

vim—“NDockerfile3 {4, EriiE15IModelArtsi2EAY$E15RAY, DockerfileSX{AEAIE(R
ABWNT:

FROM swr.cn-north-4.myhuaweicloud.com/atelier/notebook2.0-pytorch-1.4-kernel-cp37:3.3.3-release-
v1-20220114

USER root
# section1: config apt source
RUN mv /etc/apt/sources.list /etc/apt/sources.list.bak && \

echo -e "deb http://repo.huaweicloud.com/ubuntu/ bionic main restricted\ndeb http://
repo.huaweicloud.com/ubuntu/ bionic-updates main restricted\ndeb http://repo.huaweicloud.com/ubuntu/
bionic universe\ndeb http://repo.huaweicloud.com/ubuntu/ bionic-updates universe\ndeb http://
repo.huaweicloud.com/ubuntu/ bionic multiverse\ndeb http://repo.huaweicloud.com/ubuntu/ bionic-updates
multiverse\ndeb http://repo.huaweicloud.com/ubuntu/ bionic-backports main restricted universe multiverse
\ndeb http://repo.huaweicloud.com/ubuntu bionic-security main restricted\ndeb http://
repo.huaweicloud.com/ubuntu bionic-security universe\ndeb http://repo.huaweicloud.com/ubuntu bionic-
security multiverse" > /etc/apt/sources.list && \

apt-get update
# section2: install ffmpeg and gcc
RUN apt-get -y install ffmpeg && \

apt -y install gcc-8 g++-8 && \

update-alternatives --install /usr/bin/gcc gcc /usr/bin/gcc-8 80 --slave /usr/bin/g++ g++ /usr/bin/g++-8
&& \

rm $HOME/.pip/pip.conf
USER ma-user
# section3: configure conda source and pip source
RUN echo -e "channels:\n - defaults\nshow_channel_urls: true\ndefault_channels:\\n - https://
mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/main\n - https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/r
\n - https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/msys2\ncustom_channels:\n conda-forge: https://
mirrors.tuna.tsinghua.edu.cn/anaconda/cloud\n msys2: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud
\n bioconda: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud\n menpo: https://
mirrors.tuna.tsinghua.edu.cn/anaconda/cloud\n pytorch: https://mirrors.tuna.tsinghua.edu.cn/anaconda/
cloud\n pytorch-lts: https://mirrors.tuna.tsinghua.edu.cn/anaconda/cloud\n simpleitk: https://
mirrors.tuna.tsinghua.edu.cn/anaconda/cloud" > $HOME/.condarc && \

echo -e "[global]\nindex-url = https://pypi.tuna.tsinghua.edu.cn/simple\n[install]\ntrusted-host = https://
pypi.tuna.tsinghua.edu.cn" > $HOME/.pip/pip.conf
# section4: create a conda environment(only support python=3.7) and install pytorch1.8
RUN source /home/ma-user/anaconda3/bin/activate && \

conda create -y --name pytorch_1_8 python=3.7 && \

conda activate pytorch_1_8 &&\

pip install torch==1.8.0 torchvision==0.9.0 torchaudio==0.8.0 && \

conda deactivate

Dockerfile 324 ( Efili#F{&93F ModelArts 124 )

WMRERRIBEREE=ER, DockerfileS{HEFEZEFNMNuidI100049FAHF ma-user
#0gid510089F P £HEma-group, ANIREREFEEHuid 10008¢Egid 100EE K E L
FHIBFRESH, SESENNABFFIEFARR . WTFDockerfile3XE-EiRINE
EHNAEFMARA, SEEEHER,
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(AR

AR REZEIZEUIdAI10009HF ma-userfllgid 910089 Ema-group, FH{Ema-usergiIiz
BEREEHRTHIR, BEMNEicmdRHZEX D, THEREHREL.

vim—DockerfileX{4, HFIIE=75151% ( BldEModel Artsi2 VB HiEi& ) EM
$1%, WNlAubuntu18.043fll, DockerfileSX{HRIBEAREBINT:

# Replace it with the actual image version.
FROM ubuntu:18.04
# Set the user ma-user whose UID is 1000 and the user group ma-group whose GID is 100
USER root
RUN default_user=$(getent passwd 1000 | awk -F "' '{print $1}') || echo "uid: 1000 does not exist" && \
default_group=$(getent group 100 | awk -F "' '{print $1}') || echo "gid: 100 does not exist" && \
if [ ! -z ${default_user} ] && [ ${default_user} != "ma-user" ]; then \
userdel -r ${default_user}; \
fi &&\
if [ ! -z ${default_group} ] && [ ${default_group} != "ma-group" ]; then \
groupdel -f ${default_group}; \
fi &&\
groupadd -g 100 ma-group && useradd -d /home/ma-user -m -u 1000 -g 100 -s /bin/bash ma-user && \
# Grant the read, write, and execute permissions on the target directory to the user ma-user.
chmod -R 750 /home/ma-user

#Configure the APT source and install the ZIP and Wget tools (required for installing conda).
RUN mv /etc/apt/sources.list /etc/apt/sources.list.bak && \

echo "deb http://repo.huaweicloud.com/ubuntu/ bionic main restricted\ndeb http://
repo.huaweicloud.com/ubuntu/ bionic-updates main restricted\ndeb http://repo.huaweicloud.com/ubuntu/
bionic universe\ndeb http://repo.huaweicloud.com/ubuntu/ bionic-updates universe\ndeb http://
repo.huaweicloud.com/ubuntu/ bionic multiverse\ndeb http://repo.huaweicloud.com/ubuntu/ bionic-updates
multiverse\ndeb http://repo.huaweicloud.com/ubuntu/ bionic-backports main restricted universe multiverse
\ndeb http://repo.huaweicloud.com/ubuntu bionic-security main restricted\ndeb http://
repo.huaweicloud.com/ubuntu bionic-security universe\ndeb http://repo.huaweicloud.com/ubuntu bionic-
security multivers e" > /etc/apt/sources.list && \
apt-get update &&\
apt-get install -y zip wget

#Modifying the system Configuration of the image (required for creating the Conda environment)
RUN rm /bin/sh && n -s /bin/bash /bin/sh

#Switch to user ma-user , download miniconda from the Tsinghua repository, and install miniconda in /
home/ma-user.
USER ma-user
RUN cd /home/ma-user/ && \

wget --no-check-certificate https://mirrors.tuna.tsinghua.edu.cn/anaconda/miniconda/Miniconda3-4.6.14-
Linux-x86_64.sh && \

bash Miniconda3-4.6.14-Linux-x86_64.sh -b -p /home/ma-user/anaconda3 && \

rm -rf Miniconda3-4.6.14-Linux-x86_64.sh

#Configure the conda and pip sources
RUN mkdir -p /home/ma-user/.pip && \

echo -e "channels:\n - defaults\nshow_channel_urls: true\ndefault_channels:\n - https://
mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/main\n - https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/r
\n - https://mirrors.tuna.tsinghua.edu.cn/anaconda/pkgs/msys2" > /home/ma-user/.condarc && \

echo -e "[global]\nindex-url = https://pypi.tuna.tsinghua.edu.cn/simple\n[install]\ntrusted-host = https://
pypi.tuna.tsinghua.edu.cn" > /home/ma-user/.pip/pip.conf

#Create the conda environment and install the Python third-party package. The ipykernel package is
mandatory for starting a kernel.
RUN source /home/ma-user/anaconda3/bin/activate && \

conda create -y --name pytorch_1_8 python=3.7 && \

conda activate pytorch_1_8 &&\

pip install torch==1.8.1 torchvision==0.9.1 && \

pip install ipykernel==6.7.0 && \

conda init bash &&\

conda deactivate

#Install FFmpeg and GCC
USER root
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RUN apt-get -y install ffmpeg && \
apt -y install gcc-8 g++-8

3.6.4 Step3 EMFEMR
il E, BIEEIMEIModelArtsiZ R EIRRS R, HMmBLIsEModelArtsH{E
BZiER .

1. BIRGHERISWR

EERIREERSWR, BESEERSWR, EREFERdocker pushipSi#iTiE
X, 3T

docker push swr.cn-north-4.myhuaweicloud.com/sdk-test/pytorch_1_8:v1

FTeRERIRITESWR LB R R o

3-21 BiREHER) SWR

iSRS ik Pull/Pushigrs TUREE #= AR 'EEW BERHCTE

MERLY:
SWRithllt, EE(BRERY{EERZMY/ RGN REAEN}, BRESBIUSETESE
&, HASHE ‘SRRGRS>ARAEE" QIE.
@ https://console.huaweicloud.com/swr/?agencyld wBl}egian: !}#;’swr/warehouse/\ist/private

2. GEMREER
fE£ModelArts Console - FApEEi&

ZxRModelArtsizdle, AAMSH=ERE “REEE” , BARGEERE, £
& EMREGT , REREDA1IGSREGIESISWRAHEXEISWRHFRIREKR . B

O TEEMNSWREREEEEHTEN, WE3-225R.

(MARTY:
FEMEGAT, “22497 F0 ‘2B FEEGRMET N, SWEERLLEENEREE
NotebookAT & BlIZR S .

3-22 JFRER

= ...
* MR || ‘surennonn-« mynuaneicious coms
P STAOMANTANG [ TAED oo s
=
S&H& / pytorch_1_8 / swr.cn-north-4 myhuaweicloud comsy tipytorch_1_8v1
EEEE

* 3 X86_64 ARM

BEES EHlE it
=) cPu  [] GPU &« EEE—

D v4 2023/12/12 14:19:03 GMT+02:00 ‘Swr.cn-north-4. myh.

(@) B v 2023/09/07 17:15:35 GMT+08:00 ‘swr.cn-north-4 myh.
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3.6.5 Step4 SIEF A EFHHHE

BIEF AR

1.

2.

3.

BIEEMALINGE, BIRIEModelArtsizHlEAINotebook RE, BIFEF AN ERTIE
FizEENXER.

& 3-23 BlIEFARINE

=R - 7.
pytorch_1_8 vl

A EAE, BIaEZIDockerfilesh i AIcondaiftEpytorch_1_8,

B 3-24 3JHAF AN

M| Notebook
PyTorch-1.4 python-3.7.10 pytorch_1_8

Console
P P P

PyTorch-1.4 python-3.7.10 pytorch_1_8

g EERpytorch_1_8, BIATEIEE—ANpynb3f4, SAtorch, AILIETIZEEA
pytorch 1.8E4&REME(EMA

& 3-25 BlE— ipynb 314

,-‘\;f"\, File Edit WView Run Kernel Git Tabs Settings Help

= + B . x & & A| Untitled.ipynb X
-/ A+ X008 » m ¢ Code  »
@ Name - Last Modified
print{torch._ version _
o | 1.8.8
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BFfTH—""Terminal, &&ffmpegfligccAIiRAS, RDockerfileh LIRS .

3-26 &F ffmpeg F gcc BORRZA

[ma-user work]&ffmpeg -v
ffmpeg version 3.4.8-8ubuntud.2 Copyright (c) 2808-2020 the FFmpeg developers

built with gec 7 (Ubuntu 7.5.@-3ubuntul~13.84)

configuration: --prefix=/usr --extra-version=Bubuntu®.2 --toolchain=hardened --libdir=/usr/1ib/x86_64-linux-gnu --incdir=/usr/include/
stripping --enable-avresample --enable-avisynth --enable-gnutls --enable-ladspa --enable-libass --enable-libbluray --enable-1ibbs2b --en
ibflite --enable-libfontconfig --enable-libfreetype --enable-libfribidi --enable-libgme --enable-libgsm --enable-libmp3lame --enable-lib
openmpt --enable-libopus --enable-libpulse --enable-librubberband --enable-librsvg --enable-libshine --enable-libsnappy --enable-libsoxr
ble-libthecra --enable-libtwolame --enable-libvorbis --enable-libvpx --enable-libwavpack --enable-libwebp --enable-1ibx265 --enable-libx
nable-libzvbi --enable-omx --enable-openal --enable-opengl --enable-sdl2 --enable-1ibdc1394 --enable-libdrm --enable-1ibiec618383 --enabl
ibopencv --enable-1ibx264 --enable-shared

libavutil 55. 78.18@ / 55. 78.1@8@

libavcodec 57.1e7.16@ / 57.187.100
libavformat 57. 83.18e / 57. 83.1@80
libavdevice 57. 1e.1lee / 57. le@.1@e
libavfilter 6.107.16e / 6.187.100
libavresample 3. 7. @/ 3. 7. @
libswscale 4. 8.10e ; 4. 8.1e0
libswresample 2. 9.18@ ; 2. 9.1@0
libpostproc 54. 7.10@ / 54. 7.1@0

[ma-user work]$gcc -v

Using built-in specs.

COLLECT_GCC=gce

COLLECT_LTO_WRAPPER=/usr/lib/gcc/x86_64-1linux-gnu/8/1to-wrapper

OFFLOAD_TARGET_NAMES=nvptx-none

OFFLOAD_TARGET_DEFAULT=1

Target: x86_64-linux-gnu

Configured with: ../src/configure -v --with-pkgversion="Ubuntu 8.4.@-1lubuntul~18.04"' --with-bugurl=file:///usr/share/doc/gcc-8/README.Bu
d,fortran,ocbjc,obj-c++ --prefix=/usr --with-gcc-major-version-only --program-suffix=-8 --program-prefix=x86_64-linux-gnu- --enable-share
Jusr/lib --without-included-gettext --enable-threads=posix --libdir=/usr/lib --enable-nls --enable-clocale=gnu --enable-libstdcxx-debug
1t-libstdexx-abi=new --enable-gnu-unique-object --disable-vtable-verify --enable-libmpx --enable-plugin --enable-default-pie --with-syst
-enable-objc-gc=auto --enable-multiarch --disable-werror --with-arch-32=i686 --with-abi=m&4 --with-multilib-list=m32,m64,mx32 --enable-m
load-targets=nvptx-none --without-cuda-driver --enable-checking=release --build=x86_64-linux-gnu --host=x86_64-linux-gnu --target=x86_64
Thread model: posix

gce version 8.4.8 (Ubuntu 3.4.@-lubuntul~18.84)

3.7 Notebook BE M HGHIEEMHAIE

SHEFNBEEMIRGER IR, BRFERINTEEHE:

BERBEENXIE&&EmMa-userAP K&ma-groupFF4E;
BRBEENXEBF/home/ma-userBF, BEMAFEFREma-userfima-
group;

BRHIERIBENER, EAMHIITdocker runf35, TiRIEFIETT;
BRB{TZE T JupyterlabfRZBSEHTRMN, FEAPAKMERIupyterlabas$®
S BHEXAVRES]EIRR, MBSFHFEIIEEG PR upyterlabfRSS;
BRECIESATHEIMEE 198888, 88891, EERAFEXNECHIH
e =

FIFPBRISIETE T PYTHONPATH. sys.pathSX RS EaniERITERY, HESLH
BEhE, BfSEPYTHONPATH, sys.path;

fﬁfﬁﬁﬁ?EﬁEsudoMﬁE@%Jﬁm, FABENEERAT, sudoTBRLEms%
Tinle;

BRPERcann. cudaifEE3EA G ;

FAFRYdockeriZIGECETEIR . MERSBIAIEIRE] . RGMERID ( SXHSIR. &
HiRSK TR L HEIR ) FRESHAY.
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4 {ERBENX=RIZH

SR (

8|25 )

4.1 V| G E RS N RN B

UIRASEEFITREEREE 7 Ao RIGn=R . $HIFKIZ=R, ModelArtsSZiFRFH

EEEMEBEGATER)Z,

BE X RERIEWFERAP SR A ANRE L RRZIN T, FRIRTREENME
ERTEHBEER, BNREEFER. BEXRGEFELEESHRREERS (SWR) ,

ZaeFFModelArts_Ei)l|l 25 o
ModelArts_E{FERE B E MR IGS35 28 m
o (FAHAMEELS + BENXER:

MRFERETMEERBEIE 1tﬁf_'1Ei*DFZ:JJSUﬁFEfJTi‘tEEﬁUEE’JIJIlfﬂ’E

A (ERREESZBERNFIRE, SHIERLIETIEESMEMEEIN—EX
HRFRYAHR, LRI EJLMEJEH%EE*E + EIEM‘iﬁ{%E’JI}Jﬁb, RO FRERESR
BIRE, AEFEERRRA FRIRFIER “BEX”

o ZEHEMERER:

FF&EModelArtsimGAINBEZRENERER

BEZR (%) MRS REIZIVIIZE L.

(11 588

LHEATEAERERERINAIELE, “Bahad”

W7, BUIGELTRERIETRE

(EREMESE + BEMER

EEECHRgR, FEBEREER

WARTE “/home/ma-user” BRT

LEINEESHEETMEEREIE) IS FIRIIKAINAET, REEHAFPBTIEEAY.
RARETUETMEEREFEENIRS . ETMEERIFEEXRETSEERE

RIS IGRERET
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4-1 ERMEER+BENRGEZRE

1

EE i
#m@Es @ ==

e O)

ZINBERIT N S EEE T FREESR 2RI FILAERE], Flan:

o ZEHEBSBMFIN—RIINETE
- PATH=${MA_HOME}/anaconda/bin:${PATH}
-  LD_LIBRARY_PATH=${MA_HOME}/anaconda/lib:${LD_LIBRARY_PATH}
-  PYTHONPATH=${MA_JOB_DIR}:${PYTHONPATH}

o BEENENEFBEEEFBRpythonds S EIZRBR, FEILBERFERESRTRY
Python@n & AETREARIPythonIfE . FEEIRAZBMENPIPATHIRETEE, &
AILASE MRS SHIAIZGIE L &2 EERIPYthonkiR A :

- export MA_HOME=/home/ma-user; docker run --rm {image} $
{MA_HOME}/anaconda/bin/python -V

- docker run --rm {image} $(which python) -V
o EABSBMFINMEELRXIXRIES

EERAEEMER

4-2 TEFERABEMRREIEEE

P aEs TR

=& e
VIS ==
Eams ()

FhRIGSIFNBE X IREERRA, EEEERABRENREEIE)ISEL.
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SEFEHABENEBERIASET, 18ER “conda env” FIIEHEWT:

HAFIgElEiTRT A RsheldftE, RILTEERFR “conda activate” a<iEiEE
EE’J “conda env” , FEFEREMBXLUARERIEE “conda env” RERNIZAY
£.

BIRENBENESPR “conda” LIETF “/home/ma-user/anaconda3” BF
“condaenv” g ¢ python -3.7. 10” g WAL T “/home/ma-user/modelarts/
user-job-dir/code/train.py” TR AR ERIEER “conda env” BEi)II4k:

o HX—: NEBREIFHRAY “DEFAULT CONDA ENV_NAME” fiETrEes5
“ANACONDA_DIR” IR iETT &,

&y LAMERPythonfm S BN . BatasS AT :
python /home/ma-user/modelarts/user-job-dir/code/train.py

o HX: {#F “conda env python” HYLEITIRIR .

eI LMER “/home/ma-user/anaconda3/envs/python-3.7.10/bin/python” &5
LRMIGHAE ., Bt BIanT:

/home/ma-user/anaconda3/envs/python-3.7.10/bin/python /home/ma-user/modelarts/user-job-dir/
code/train.py

o HH=: REPATHRIETE,
ERILUSIEER “conda env bin” BRECEZRIPATHIMET S, EATLUER
Pythonfn S iRshIGHIAR . BafdsSR~EaT:

export PATH=/home/ma-user/anaconda3/envs/python-3.7.10/bin:$PATH; python /home/ma-user/
modelarts/user-job-dir/code/train.py

e HIM: A “condarun -n” @<,

fEaTLMER “/home/ma user/anaconda3/bin/conda run -n python-3.7.10” &g
SRT IS S, BaimSREIinT:

/home/ma-user/anaconda3/bin/conda run -n python-3.7.10 python /home/ma-user/modelarts/user-
job-dir/code/train.py

MR

USRI & A ZF “$SANACONDA_DIR/envs/$DEFAULT_CONDA_ENV_NAME/lib 7 B
T “so” XHRIBEXEIRE, FASIRIEZBRIOAE] “LD_LIBRARY_PATH” , ELATHSH
ELABsARe<SaE:

export LD_LIBRARY_PATH=$ANACONDA_DIR/envs/$DEFAULT_CONDA_ENV_NAME/
lib:$LD_LIBRARY_PATH,;

BIan, BR—AIEMAELRBILETET:

export LD_LIBRARY_PATH=$ANACONDA_DIR/envs/$DEFAULT_CONDA_ENV_NAME/
lib:$LD_LIBRARY_PATH; python /home/ma-user/modelarts/user-job-dir/code/train.py

4.2 7=61: M 0 Bl 1 FHEBREIGRGFH AT

4.2.1 )a_dﬁﬂi M 0 2 1 BB ENX=EFHATIIZ ( Pytorch+CPU/
GPU

REDNBINDTNOENEIERER, FHEMRZEGEModelArtsTEE _ET)II4, F&
EPﬁ*ﬁﬁﬁﬁ’JAI%Iﬁ’@“E'Pytorch WIZEMBRIRIRZCPURLGPU,

(1 i8R
RELEHFR(ER T HRIIERIEAL o
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iR

ARBIER Linux x86_64 ZR{AAYEM, RIEFRSubuntu-18.04, &BiF4RE Dockerfile
MEFHEBENER

BT MRRENTREOSEGEE, FEModelAtsTA HERCPU/GPUIIIEATR
EITIEAESS -

e ubuntu-18.04

e cuda-11.1

e python-3.7.13

e pytorch-1.8.1

BRERE
(FRBEENEREZBIGIELRT, FEEHE docker BIGHIER, HESZ—ENFA
250 . LU TR
1. BHRSM
2. Step1 GIZEOBSIEFIS K
3. Step2 /E&)IEHIFFH LIEZEOBS
4. Step3 HZEEEN
5. Step4 FHEEENIE®K
6. Step5 HEHEZESWRIRS
7. Step6 fEModelArts_tBIJEi)IIZR L
e

EFMEAKSHTEEL =, BEFER ModelArts BIISEKSIKRZE, KSRELTF
REHFREIRES
Step1 Bl OBS HEFI3{4E

£ OBS BRSSP EIRMEFIN X, BT FRHEHIEIRELRIIZE . FEEZAISEF
FFIRINFA- 1PN, EIFRIMEETR “test-modelarts” FIXHTRZFRTSZEHG, 1B
BB EEXRIBIR,

Bl OBS I HLANRIFIE S5 S I BIRBRRFNFRE S,
TEHHIRIS(ERAY OBS 5 ModelArts FER—X 1,

% 4-1 OBS #@3f4¥5%&

XHEZIR A&
“obs://test-modelarts/pytorch/ BT &) ZRI A S
demo-code/”
“obs://test-modelarts/ BFEEIEREE,
pytorch/log/”
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ERBEXREG

4 (FRBE RS ISHEE ()4 )

Step2 EFIGREFFF L& OBS

B ARG ER) B A pytorch-verification.py 3{%, FH_E{EZOBSHERY “obs://
test-modelarts/pytorch/demo-code/” 4L,

pytorch-verification.py 4R EIWNT:

import torch
import torch.nn as nn

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

available_dev = torch.device("cuda") if torch.cuda.is_available() else torch.device("cpu")
y = torch.randn(5, 3).to(available_dev)
print(y)

Step3 HERHFEEEMN

HEFZ—BLinux x86_64Z2t9RYFH, BIERSZERubuntu-18.04, ERJLUERERIN
IEEE R IR SSBEECS T & N A E B ENEHTEE X EBRAIFIE,

MELECSIRSZ BB INREIESEMEHERLInuGEN=IRSE . RREFEAHE
&, HEF(FEBubuntul8.0489551%

4-3 B2 ECS ARS523-18HE X86 ZRIRIATIRIER

i BEER v | vCPUs | 4vCPUs v | @E | 4GB
ket vCPUs |= AEF =
(®) texarge.1 WCPUs AGIB
HEHIE EAMNIR | th.xlarge.1 | 4vCPUs | 4GIB
| 43 Ubuntu v Ubuntu 18.04 server 640it(40GE) ~|c

Step4 HHFEENRRHR

Bitr: MELEFNTRERIBSERG, FiER ModelArtsillEIRSSIZT .
e ubuntu-18.04

e cuda-11.1

e python-3.7.13

e pytorch-1.8.1

AN BUNMENEIS RS Dockerfile XA HIEEE X IRGIURIEL R o

1. Z&EDocker,

LALinux x86_6422t9HURIERS NG, TRENDockerzitl . ERLUIAITIATIES
Z%Docker, XTFZLIDockerfIEZIESRBZSN Docker EFNMAH,
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curl -fsSL get.docker.com -o get-docker.sh
sh get-docker.sh

W0 docker images a3 RILIAITRIIN, %R Docker &%, IEEAIBHND,
HITEN T asSiADocker EnginehRZs

docker version | grep -A 1 Engine

mLEENT,
-E"ngine:
Version: 18.09.0
MARY:

W ERATEFiZARAIDocker EngineR$IVEEE N 515 .
SRR I contextBIEFE

mkdir -p context

1R B BRIpipiE fFpip.conf o ARPIERLEHFRRGILREAIpiplE, H
pip.confSXHARFIT o

[global]

index-url = https://repo.huaweicloud.com/repository/pypi/simple

trusted-host = repo.huaweicloud.com
timeout = 120

(MEEY::
EERFHREBLL https://mirrors.huaweicloud.com/home §1, #Z pypi , BEJLIEEF
pip.conf {HAS,
T&torch*whl 3214,
EMuGhttps://download.pytorch.org/whl/torch_stable.html #ZEH T a0 Twhl
X,
- torch-1.8.1+cu111-cp37-cp37m-linux_x86_64.whl
- torchaudio-0.8.1-cp37-cp37m-linux_x86_64.whl
- torchvision-0.9.1+cu111-cp37-cp37m-linux_x86_64.whl
MARY:
+ 5589 URL fmA30 %2B; £ EIRMuAEZRBFHERT, FEEEEZHRI + 7F

SEHEN %2B,

{5030 torch-1.8.1%2Bcu111-cp37-cp37m-linux_x86_64.whl,
T#Miniconda3&%EST 14,
{FEAHbiEhttps://repo.anaconda.com/miniconda/Miniconda3-py37_4.12.0-

Linux-x86_64.sh, T#iMiniconda3 py37 4.12.0&%344 ( XIMzpython
37.13) .

¥ _EiRpip B torch*whl . Miniconda3&ZEX (4RI E fEcontext 3 {43
A, context XHRAFTIT .

context
Miniconda3-py37_4.12.0-Linux-x86_64.sh
pip.conf
torch-1.8.1+cu111-cp37-cp37m-linux_x86_64.whl
torchaudio-0.8.1-cp37-cp37m-linux_x86_64.whl
torchvision-0.9.1+cu111-cp37-cp37m-linux_x86_64.whl

IREASEEZRDockerfileSZ {4

fEcontext >4 RFEESE FDockerfileRIZ=X 1, FHIETIRRBBEANES,
# RREGNEENEBEBAN

# ELRHZSEREE(%, https://github.com/NVIDIA/nvidia-docker/wiki/CUDA
#
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# https://docs.docker.com/develop/develop-images/multistage-build/#use-multi-stage-builds
# require Docker Engine >= 17.05

#

# builder stage

FROM nvidia/cuda:11.1.1-runtime-ubuntu18.04 AS builder

# BB B RINEARPE4E2 root
# USER root

# (FREATHREGRIAIRER pypi BEE
RUN mkdir -p /root/.pip/
COPY pip.conf /root/.pip/pip.conf

# SHFRREHRIEMAESEGTR /tmp BR

COPY Miniconda3-py37_4.12.0-Linux-x86_64.sh /tmp

COPY torch-1.8.1+cu111-cp37-cp37m-linux_x86_64.whl /tmp
COPY torchvision-0.9.1+cu111-cp37-cp37m-linux_x86_64.whl /tmp
COPY torchaudio-0.8.1-cp37-cp37m-linux_x86_64.whl /tmp

# https://conda.io/projects/conda/en/latest/user-guide/install/linux.html#installing-on-linux
# &4 Miniconda3 ZIEAZSESRZAY /home/ma-user/miniconda3 BR+
RUN bash /tmp/Miniconda3-py37_4.12.0-Linux-x86_64.sh -b -p /home/ma-user/miniconda3

# {3 Miniconda3 Bti\ python 115 (B] /home/ma-user/miniconda3/bin/pip) Z%E torch*.whl
RUN cd /tmp && \
/home/ma-user/miniconda3/bin/pip install --no-cache-dir \
/tmp/torch-1.8.1+cu111-cp37-cp37m-linux_x86_64.whl \
/tmp/torchvision-0.9.1+cu111-cp37-cp37m-linux_x86_64.whl \
/tmp/torchaudio-0.8.1-cp37-cp37m-linux_x86_64.whl

# HERREREER
FROM nvidia/cuda:11.1.1-runtime-ubuntu18.04

# 4= vimfllcurl TR ({RABRLATHRE R )

RUN cp -a /etc/apt/sources.list /etc/apt/sources.list.bak && \
sed -i "s@http://.*archive.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \
sed -i "s@http://.*security.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \
apt-get update && \
apt-get install -y vim curl && \
apt-get clean &&\
mv /etc/apt/sources.list.bak /etc/apt/sources.list

# 110 ma-user FIF (uid = 1000, gid = 100)
# FEFIEMBS SR ETFE gid = 100 B94E, FEtk ma-user FAFETEE(FA
RUN useradd -m -d /home/ma-user -s /bin/bash -g 100 -u 1000 ma-user

# M_E3R builder stage &% /home/ma-user/miniconda3 BERZIXpSREGNEAZER

COPY --chown=ma-user:100 --from=builder /home/ma-user/miniconda3 /home/ma-user/miniconda3

# RERREEMENETE

# 1555 WMEE PYTHONUNBUFFERED=1, A HEES%
ENV PATH=$PATH:/home/ma-user/miniconda3/bin \

PYTHONUNBUFFERED=1

# IREREERANBPSTIEER
USER ma-user
WORKDIR /home/ma-user

X FDockerfile X+ REHEZIESHNES N Docker BN,
AEBIESR DockerfileSX 44 ItbAYcontextS KRBT T o

context
Dockerfile
Miniconda3-py37_4.12.0-Linux-x86_64.sh
pip.conf
torch-1.8.1+cu111-cp37-cp37m-linux_x86_64.whl
torchaudio-0.8.1-cp37-cp37m-linux_x86_64.whl
torchvision-0.9.1+cu111-cp37-cp37m-linux_x86_64.whl
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10. HEBHRRKR . & DockerfileMHFIERNBERIITN T SHERRIRER
pytorch:1.8.1-cuda11.1,
docker build . -t pytorch:1.8.1-cuda11.1

1T IR AERAT LRI AN T B SR BRI A AT o

Successfully tagged pytorch:1.8.1-cuda11.1

Step5 J:Féi%@é SWR RS
1. BRRBEGRSEHE, ®ERE.

4-4 BREBRSEEFE

sEaeEs PrRe)

0 szTsISEReRSERTLE, FERNSNR

N

2. BEAOEM “CGIRER" , MAARBHGEHRANCNR. BEENERER, &
TBIER “deep-learning” , THEHRIGSHILZRENERZIR “deep-learning”
BRI ANEENRE.

B 4-5 BUER4ALR
BUEAR

1ERER, 2R,

2 ZREEETEEEE.
3 BN — MBI — S, SEEAL LSSt E R EEE.
A

Li4x3]. 8B MEHE#T cloud-hangzhou., cloud-develop
L/'\f“,u.i"}l:l'ﬁ,l:‘.mhn

mERR

i
|III

deep-learning

3. BEALAE “BREST , REERIDIES.

4-6 ERIEL

SRIES

docker login -u 4@\ Wa -p

P
s
P

41374cc204 swr.c b d.com [J
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LAroot FAFERAMEIFE, MABERIBITES,
HERGEERRRERSZIRGCE.

a. {FFdocker tagin s HBRIGITIRE o
#regionfldomain(ERIEE R ALIME, HLZFRdeep-learningtBiEEEABEENAE.
sudo docker tag pytorch:1.8.1-cuda11.1 swr.{region-id}.{domain}/deep-learning/pytorch:1.8.1-
cudal1.1
#ILRELAE A= cn-north-43451
sudo docker tag pytorch:1.8.1-cudal11.1 swr.cn-north-4.myhuaweicloud.com/deep-learning/
pytorch:1.8.1-cuda11.1

b. f#EMdocker puship< EEHKR .

#regionfldomain{E 25 & HLhME, HH-EFRdeep-learningtBiE&iEEENAE.

sudo docker push swr{region-id}.{domain}/deep-learning/pytorch:1.8.1-cuda11.1

#ILEE LA Z=en-north-47945)

sudo docker push swr.cn-north-4.myhuaweicloud.com/deep-learning/pytorch:1.8.1-cuda11.1
TRG LEE, EERBERSEHEN “BIRGT RErEEe LENg
ENER o

“swr.cn-north-4.myhuaweicloud.com/deep-learning/pytorch:1.8.1-cuda11.1”

BRI BEXRRAY “SWR_URL”

Step6 £ ModelArts _8IE)IZRE

1.

EFRModelArtsEIRfZHIE, MESRIKSED MR NAYECE . AR5
BY, IBEEEREREN. X ZaERNIERENAR, EE=RIN,
RIREREEHITEN

FEEMSA=FIERE IEEE > JIGEL” , BONEN YIEEL” SR,
£ “eEIAMRlL” E, ESEXSHER, ARRE ‘B .

- gEn: &R ‘BEXEE

- BasR: %R AN

- {EGibhl: Step5 HEBREZESWRIRSHEIEIHER. “swren-

north-4.myhuaweicloud.com/deep-learning/pytorch:1.8.1-cuda11.1”

- RIBER: KENOBSHEHBMMANENBER, Hla0: “obs://test-
modelarts/pytorch/demo-code/” , MBS BE N TEEIESEH
“${MA_JOB_DIR}/demo-code” BR%, “demo-code” J9OBSTFHMALADEE
FRE—RER, TJLURIESLIRMER

-  B@hd$:  “/home/ma-user/miniconda3/bin/python ${MA_JOB_DIR}/
demo-code/pytorch-verification.py” , ItEAAY “demo-code” AR BEE
XHIOBSHFHA B ENRE—RE R, TTLURIELIRMEX

- Rt EREAHERR

- 2B EEGPUZLE CPURIE .

- KAREFRE: TH

- R HTER: RENOBSHEFHIIZEERIEER. flgN: “obs://test-
modelarts/pytorch/log/”

£ ‘AN E, WIAIEELRISEHIER, MIALRERE ‘B .

ﬂ%ﬁ;ﬂﬂ%@%ﬁkﬁ, EeXBiThESRER TE. KBERTH. HTED

AN <F °

WS E—RRE Iz T—ERATE, RIEERN) g S ZEMNEENRIERR, 1

HRHSIFE DR VINETARSE . IEFURITRINE, BEESTA

No
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4-7 GPU #fitgiziTHEER

| Z%BF | 4a1AZE4E0.01MB;

1 tensor([[-0.4181, 0.8150, -0.2581],
[-0.6062, 0.5347, 0.1890],
[ 0.5751, 1.2730, -0.3907],
[ 0.4812, -0.4064, -0.2753],
[ 1.0377, -1.1248, 1.2977]11)
tensor([[-0.7440, -0.8577, -0.2340],
[ 0.9569, 0.5516, -1.3350],
[-1.2878, -0.2791, 0.3486],
[-1.0997, 0.7627, -0.3188],
[-1.0865, -1.2626, -0.5900]], device='cuda:0")

[l 4-8 CPU &ZITAFRER

| Z#BE | 4a1HZTE0.01MB;

| tensor([[ 0.8945, -0.6946, 0.3807],
[ 0.6665, 0.3133, 0.8285],
[-0.5353, -0.1730, -0.5419],
[ 0.4870, 0.5183, 0.2505],
[ 0.2679, -0.4996, 0.791911)

6 tensor([[ 0.9692, 0.4652, 0.5659],
[ 2.2032, 1.4157, -0.1755],
[-0.6296, 0.5466, 0.6994],
[ 0.2353, -0.0089, -1.9546],
[ 0.9319, 1.1781, -0.458711)

4.2.2)2_11§U: M 0 E 1 BB E X REFHATIIZ ( MPI+CPU/
GPU

AKEDFNMBIMTMNOZN HEIWEREZR, FERIZBEZREModelArtsSEE Eilt Tk, B1%
FEFBAYAIS IZZMPI, IIZFERBAIZIEREECPUSLGPU,
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(AR
RELEHFR(NER TR EAL o

1A
ARBIER Linux x86_64 ZRIARVEM, #EAERSubuntu-18.04, BEYRE Dockerfile
RS,
i TR T RIS RER, FHEModelArtsTEA HERCPU/GPUITIS TR
ETEES .
e ubuntu-18.04
e cuda-11.1
e python-3.7.13
e openmpi-3.0.0
BRIEIIZ
EFREENEGEIGEE, BEEREockerRIOER, FEE—EHTR
2580 . FASTU TR
1. BREEE
2. Step1 GIEOBSHEFISI{LIE
3. Step2 #HHIAIEFH LEZEOBSH
4. Step3 HESEGHEN
5. Step4 FEEEMER
6. Step5 EfEHRZESWRIRS
7. Step6 fEModelArts_t Bl
BRI

MRS HFBEAS, BEFAModelArtsEREIKSRES, KSTERLTFR
BRAERS
Step1 BIE OBS HEFI{43E

TEOBSPRSS HEZMBINLIER, BT FRUEBIEREELIR) D . BECIERINMH
KB RINFA-2F7, TEIFAIMEETR “test-modelarts” FIHTZFRTSZEHG, 1B
BB BEEXAIBR,

Elli2 OBS BN HLANREIESIES N IR NEFIFTE 4L .
IBHRRIE(ERRY OBS 5 ModelArts TER—Xid .

%+ 4-2 OBS XX {F£FIE
MHFZIR Big
“obs://test-modelarts/mpi/demo- BT =% MPI B A Si)IIZRHIAX
code/” %,
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XHFEZIR i
“obs://test-modelarts/mpi/log/” BFE#E)IE&RESE

Step2 JEFMIANHF LIEE OBS &

TR ARZHIFRERIMPISEIRIZS run_mpi.sh3Z4FM) |1 2R A< mpi-verification.py 3244,
F_HEZOBSHBRY “obs://test-modelarts/mpi/demo-code/” LT,

e  MPIEzhIARrun_mpi.sh3{ERSFOT:
#!/bin/bash
MY_HOME=/home/ma-user

MY_SSHD_PORT=${MY_SSHD_PORT:-"38888"}
MY_TASK_INDEX=${MA_TASK_INDEX:-${VC_TASK_INDEX:-${VK_TASK_INDEX}}}
MY_MPI_SLOTS=${MY_MPI_SLOTS:-"${MA_NUM_GPUS}"}
MY_MPI_TUNE_FILE="${MY_HOME}/env_for_user_process"

if [ -z ${MY_MPI_SLOTS} ]; then
echo "[run_mpi] MY_MPI_SLOTS is empty, set it be 1"
MY_MPI_SLOTS="1"

fi

printf "MY_HOME: ${MY_HOMENnMY_SSHD_PORT: ${MY_SSHD_PORT}\nMY_MPI_BTL_TCP_IF: $
{MY_MPI_BTL_TCP_IFANMY_TASK_INDEX: ${MY_TASK_INDEX}\nMY_MPI_SLOTS: ${MY_MPI_SLOTSH\n"

env | grep -E '"AMA_|SHARED_|AS3_|APATH|AVC_WORKER_|ASCC|ACRED' | grep -v '=$' > $
{MY_MPI_TUNE_FILE}

# add -x to each line

sed -i 's/A/-x /' ${MY_MPI_TUNE_FILE}

sed -i "s|{{MY_SSHD_PORT}}|${MY_SSHD_PORT}|g" ${MY_HOME}/etc/ssh/sshd_config

# start sshd service
bash -c "$(which sshd) -f ${MY_HOME}/etc/ssh/sshd_config"

# confirm the sshd is up
netstat -anp | grep LIS | grep ${MY_SSHD_PORT}

if [ $MY_TASK_INDEX -eq 0 ]; then
# generate the hostfile of mpi
for ((i=0; i<$MA_NUM_HOSTS; i++))
do
eval hostname=${MA_VJ_NAME}-${MA_TASK_NAME}-${i}.${MA_VJ_NAME}
echo "[run_mpi] hostname: ${hostname}"
ip=""
while [ -z "$ip" ]; do
ip=$(ping -c 1 ${hostname} | grep "PING" | sed -E 's/PING .* .([0-9.]+). .*/\1/g')
sleep 1
done
echo "[run_mpi] resolved ip: ${ip}"

# test the sshd is up
while :
do
if [ cat < /dev/null >/dev/tcp/${ip}/${MY_SSHD_PORT} ]; then
break
fi
sleep 1
done
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echo "[run_mpi] the sshd of ip ${ip} is up"

echo "${ip} slots=$MY_MPI_SLOTS" >> ${MY_HOME}/hostfile
done

printf "[run_mpi] hostfile:\n cat ${MY_HOME}/hostfile"\n"
fi

RET_CODE=0

if [ $MY_TASK_INDEX -eq 0 ]; then
echo "[run_mpi] start exec command time: "$(date +"%Y-%m-%d-%H:%M:%S")
np=$(( ${MA_NUM_HOSTS} * ${MY_MPI_SLOTS} ))

echo "[run_mpi] command: mpirun -np ${np} -hostfile ${MY_HOME}/hostfile -mca plm_rsh_args \"-
p ${MY_SSHD_PORT}\" -tune ${MY_MPI_TUNE_FILE} ... $@"

# execute mpirun at worker-0
# mpirun
mpirun \
-np ${np}\
-hostfile ${MY_HOME}/hostfile \
-mca plm_rsh_args "-p ${MY_SSHD_PORT}" \
-tune ${MY_MPI_TUNE_FILE} \
-bind-to none -map-by slot \
-x NCCL_DEBUG -x NCCL_SOCKET_IFNAME -x NCCL_IB_HCA -x NCCL_IB_TIMEOUT -x
NCCL_IB_GID_INDEX -x NCCL_IB_TC \
-x HOROVOD_MPI_THREADS_DISABLE=1 \
-x PATH -x LD_LIBRARY_PATH \
-mca pml ob1 -mca btl Aopenib -mca plm_rsh_no_tree_spawn true \
Il$@l|

RET_CODE=$%$?

if [ $RET_CODE -ne 0 ]; then

echo "[run_mpi] exec command failed, exited with $RET_CODE"
else

echo "[run_mpi] exec command successfully, exited with $RET_CODE"
fi

# stop 1..N worker by killing the sleep proc
sed -i '1d' ${MY_HOME}/hostfile
if [ “cat ${MY_HOME}/hostfile | wc -L" -ne 0 ]; then
echo "[run_mpi] stop 1 to (N - 1) worker by killing the sleep proc"

sed -i 's/${MY_MPI_SLOTS}/1/g"' ${MY_HOME}/hostfile
printf "[run_mpi] hostfile:\n cat ${MY_HOME}/hostfile’\n"

mpirun \
--hostfile ${MY_HOME}/hostfile \
--mca plm_rsh_args "-p ${MY_SSHD_PORT}" \
-x PATH -x LD_LIBRARY_PATH \
pkill sleep \
> /dev/null 2>&1
fi

echo "[run_mpi] exit time: "$(date +"%Y-%m-%d-%H:%M:%S")
else

echo "[run_mpi] the training log is in worker-0"

sleep 365d

echo "[run_mpi] exit time: "$(date +"%Y-%m-%d-%H:%M:%S")
fi

exit $RET_CODE
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FERBEMES
MERTY:):
run_mpi.shiI AT ZLALFEREITR . (ERCRLAMEMIRITRISSHIIZIEETEAY, B
HHESTED $'\r': command not found FIEIREE.,
o JJIZRBIAmpi-verification.pySHHR BT :
import os
import socket
if _name__=='_main_'
print(socket.gethostname())
# https://www.open-mpi.org/faq/?category=running#mpi-environmental-variables
print('OMPI_COMM_WORLD_SIZE: ' + os.environ['OMPI_COMM_WORLD_SIZE'])
print('OMPI_COMM_WORLD_RANK: ' + os.environ['OMPI_COMM_WORLD_RANK'])
print('OMPI_COMM_WORLD_LOCAL_RANK: ' + os.environ['OMPI_COMM_WORLD_LOCAL_RANK')
Step3 HREEEN
EE—ALinux x86_64Z2t9RIEH, T;M’E%é%’ﬁﬁﬁﬁubuntu 18.04, f&AILUEE BRI
BRI MR ARSS 2RECSTE N AR EBRIENHITE E N FRAYBIE.
MISEECSIRSS ZRAIBMRIEIBSEMEHERLInuERIERIRSE R . BRIZELHER
18, #EEFFERubuntu18.048%%R .
4-9 GIE ECS IRS588-1%4F X86 ZRMNAHIRER
cPUsEg EE 0
i ZEER * | vCPUs | 4vCPUs v | BE | 4GB -
HASEH VvCPUs |= WE =
ZEHEIE EAMIR | te.xlarge.1 | 4vCPUs | 4GIB
= foress= ] aEk ==EE fpatsi=i @
| 43 Ubuntu v Ubuntu 1504 server 64bit(40GE) C
Step4 FIEBEMNERR

BitR: MEZRFINTRENSRIRG, FHER ModelArts JIIZARS3IZTT

e ubuntu-18.04

e cuda-11.1

e python-3.7.13

e openmpi-3.0.0

b MBANEEITSRE Dockerfile XFHIWEBEEMIREINRIEL T

1. Z&%EDocker,

LA Linux x86_64Z2FRYRIER A I, 3KEX Docker &3E . EAILAERLATE
SZ&Docker, XFZEDockerfIEZIESARAET SN Docker EF MY,
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curl -fsSL get.docker.com -o get-docker.sh
sh get-docker.sh

W docker images apSAILIITALIN, FR Docker B&EE, WEEATHNY .,
2. ffiiADocker EnginehRAS . HATUI TG

docker version | grep -A 1 Engine

LEENT,
Engine:
Version: 18.09.0
() #i88

T FAATETIZMRAR Docker Engine SRAIWEEENBZ o
3. HEH/BN context BINEFE,

mkdir -p context
4. T# Miniconda3 &304,

{EFABE https://repo.anaconda.com/miniconda/Miniconda3-py37_4.12.0-
Linux-x86_64.sh, T&;Miniconda3 py37 4.12.0%%E34 ( XKL python
3.7.13) .

5. & openmpi 3.0.0&%&E3 14,

{EAHBiEhttps://github.com/horovod/horovod/files/1596799/openmpi-3.0.0-
bin.tar.gz, & horovod v0.22.1EL4RiFIFHI openmpi 3.0.0 14,

6. _LEiRAMiniconda3Z&EE 4. openmpi 3.0.034 M E Econtext{FEH ,
context XHERBUT.

context
Miniconda3-py37_4.12.0-Linux-x86_64.sh
openmpi-3.0.0-bin.tar.gz

7. wmEBEESRDockerfileS {4,

TEcontext LR FEZ SsDockerfile I, FHIETFARBBEANEH,
# BREBEGEETNEEEELN

# EhZS22451%, https://github.com/NVIDIA/nvidia-docker/wiki/CUDA

#

# https://docs.docker.com/develop/develop-images/multistage-build/#use-multi-stage-builds
# require Docker Engine >= 17.05

#

# builder stage

FROM nvidia/cuda:11.1.1-runtime-ubuntu18.04 AS builder

# Bt BREENBARFELE R root
# USER root

# &%l Miniconda3 (python 3.7.13) LA FIERARBEHH /tmp BR
COPY Miniconda3-py37_4.12.0-Linux-x86_64.sh /tmp

# &% Miniconda3 ZIERAERRERAY /home/ma-user/miniconda3 BRH
# https://conda.io/projects/conda/en/latest/user-guide/install/linux.html#installing-on-linux
RUN bash /tmp/Miniconda3-py37_4.12.0-Linux-x86_64.sh -b -p /home/ma-user/miniconda3

# IIERERBER
FROM nvidia/cuda:11.1.1-runtime-ubuntu18.04

# %22E vim / curl / net-tools / ssh TH ({RkSAERAEANFFRERIL )

RUN cp -a /etc/apt/sources.list /etc/apt/sources.list.bak && \
sed -i "s@http://.*archive.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \
sed -i "s@http://.*security.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \
echo > /etc/apt/apt.conf.d/00skip-verify-peer.conf "Acquire { https::Verify-Peer false }" && \
apt-get update &&\
apt-get install -y vim curl net-tools iputils-ping \
openssh-client openssh-server && \
ssh -V && \
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mkdir -p /run/sshd && \

apt-get clean &&\

mv /etc/apt/sources.list.bak /etc/apt/sources.list && \
rm /etc/apt/apt.conf.d/00skip-verify-peer.conf

# &% horovod v0.22.1 E&RIFIFAY openmpi 3.0.0 {4
# https://github.com/horovod/horovod/blob/v0.22.1/docker/horovod/Dockerfile
# https://github.com/horovod/horovod/files/1596799/openmpi-3.0.0-bin.tar.gz
COPY openmpi-3.0.0-bin.tar.gz /tmp
RUN cd /usr/local && \

tar -zxf /tmp/openmpi-3.0.0-bin.tar.gz && \

ldconfig && \

mpirun --version

# 110 ma-user FIF (uid = 1000, gid = 100)
# FEFIEMBS SR ETFE gid = 100 B94E, Etk ma-user FAFETEE(FA
RUN useradd -m -d /home/ma-user -s /bin/bash -g 100 -u 1000 ma-user

# M_E3R builder stage &%l /home/ma-user/miniconda3 BERZIXpSREGNEAZER

COPY --chown=ma-user:100 --from=builder /home/ma-user/miniconda3 /home/ma-user/miniconda3

ssEcioon

# REAREEMENETSE

# 1555 WMEE PYTHONUNBUFFERED=1, A HEES%

ENV PATH=$PATH:/home/ma-user/miniconda3/bin \
PYTHONUNBUFFERED=1

#IRERREGRABPSITEER
USER ma-user
WORKDIR /home/ma-user

# BLE sshd, {618 ssh AALREES
RUN MA_HOME=/home/ma-user && \
# setup sshd dir
mkdir -p ${MA_HOME}/etc && \
ssh-keygen -f ${MA_HOME}/etc/ssh_host_rsa_key -N " -t rsa && \
mkdir -p ${MA_HOME}/etc/ssh ${MA_HOME}/var/run && \
# setup sshd config (listen at {{MY_SSHD_PORT}} port)
echo "Port {{MY_SSHD_PORT}}\n\
HostKey ${MA_HOME}/etc/ssh_host_rsa_key\n\
AuthorizedKeysFile ${MA_HOME}/.ssh/authorized_keys\n\
PidFile ${MA_HOME}/var/run/sshd.pid\n\
StrictModes no\n\
UsePAM no" > ${MA_HOME}/etc/ssh/sshd_config && \
# generate ssh key
ssh-keygen -t rsa -f ${MA_HOME}/.ssh/id_rsa -P " &&\
cat ${MA_HOME}/.ssh/id_rsa.pub >> ${MA_HOME}/.ssh/authorized_keys && \
# disable ssh host key checking for all hosts
echo "Host *\n\
StrictHostKeyChecking no" > ${MA_HOME}/.ssh/config

X FDockerfile X+ REHEZIESHNES N Docker BEF N1,
HIAE8I25ERk Dockerfile 3214, LttAFcontext>FRABIUNT -

context

Dockerfile

Miniconda3-py37_4.12.0-Linux-x86_64.sh

openmpi-3.0.0-bin.tar.gz
IR EERRIR . EDockerfile X FFERIERAITU Fan SRS HRIBRKR
mpi:3.0.0-cudal1.1,
docker build . -t mpi:3.0.0-cuda11.1

MR IELE R AT B BN M2 B SIRARR G R I

naming to docker.io/library/mpi:3.0.0-cuda11.1

Step5 L{&HRIRZE SWR kS5

BEXRBRRGREERG, EEXE.
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4-10 FRRGRSEHE

| ex Y ——————

HEAT] Fre=]

2. BEFEALA “GIRART , MABLSIRTTHRARCE, BEENALNER, &
TBIER “deep-learning” , THEHRIGSHILZRENERZIR “deep-learning”
BRI AEENRE.

4-11 GlEEER
BIEEHER

18807, =2FE—,
2 ZREEETEEEE.
3 BN —MMEETW—AE]. SEBETA, DIESET SR E RS EEE.
T N
Li4x3]. 8B MEHE#T cloud-hangzhou., cloud-develop
BL-~AfEAE john

sHEEFR deep-learning

i
i}

3. BEALR ‘BRIEST , REERNTES.

4-12 BRIES

ERIES

docker login -u cn-north-4@\ W9 -p 2f2

41374cc204 swr.c i, neriseesssssias].co0m [

4. LlrootBFPERTHING, MABERILTES
5. HERBESTRRERFIRECE.

a. f{FEF3docker tagin$ia HIERGITIRE o
#regionfldomain{E RiEE R HLIME, HETRdeep-learningtiEEHE N BEENANE .
sudo docker tag mpi:3.0.0-cuda11.1 swr.cn-north-4. myhuaweicloud.com/deep-learning/mpi:3.0.0-
cudal1.1

b. f#EMdocker puship$ EEHERKR.
#regionFldomainE 2B HLPME, AR FFRdeep-learningtBiEEIRNEENHYE,
sudo docker push swr.cn-north-4.myhuaweicloud.com/deep-learning/mpi:3.0.0-cuda11.1
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6. %gﬁg%k%)ﬁ, 7 ‘AREGESEHIE>HNRG TEIEEE L ENEE
XK.
“swr.cn-north-4.myhuaweicloud.com/deep-learning/mpi:3.0.0-cuda11.1” Ep

BB EMRBAY “SWR_URL”

Step6 7 ModelArts _E 82k

1. EZRModelArtsFIBIZFHIE, KBEHRIKSERERMIHITENAIEE . WK
B, BSEFEREEEN. fEﬂJ‘Zﬁuﬁﬁﬁlﬁ@ﬁ%E?x’fﬂﬁ’]ﬁﬁ)'—"' EINGETIEIN,
REERZEEHITIRN

2. fEModelArtsBIRIEFIG, ZMSHEHEE “JIGEE > IZMEL New” , K
INEN “IEAELL” B,

3. fE “OIILREL” TE, ESAXSHIEE, RESE IR .
- GIEAR: BEE CEENEE
- EEAR: W AR

- Ef&iet:  “swr.en-north-4.myhuaweicloud.com/deep-learning/mpi:3.0.0-
cuda11.1”

-  RBER: RENOBSHEFMEMMIAHRIBR, Flg0: “obs://test-

modelarts/mpi/demo-code/”

- [3Ehdas$: bash ${MA_JOB_DIR}/demo-code/run_mpi.sh python $
{MA_JOB_DIR}/demo-code/mpi-verification.py

-  IFETE: %50 MY_SSHD_PORT = 38888

B 4-13 FIIRETERE

.4||r

WEE MY _SSHD_PORT = 38888

® EifsREs

- RiFEt: BEREAHRIR
- Bl EEGPURIRE

- UET=IH EE 2
- KAREEE: 117

- EWAERER: REHOBSHEHM)IGHEERIER, Hla0: “obs://test-
modelarts/mpi/log/”

4. 7 “FUstA” A, AIGELNSHER, WIATIRESRE ‘R .

5. Jlliﬂ’ﬁéﬁgﬁmﬁmﬁ , EEeBBEMEREREGE TH. ABERTE. TEN
HF’VTJ' o
NEEMEL—RREEET—RATE, RIBEA)IGSSEFERNEREAR, I
GAHCSFE o HR VNSRS BTG, BEEEWE4-14
PR

Ni%ERRAS 01 (2023-08-09) IRIERE © LA/ ARBIRAE 104


https://support.huaweicloud.com/prepare-modelarts/modelarts_08_0007.html

ModelArts
FERBEMER

4 (FRBE RS ISHRE ()4 )

4-14 1 MTEH S GPU #IF& worker-0 iIZ7HEEE

MY_HOME: /home/ma-user

MY_SSHD_PORT: 383888

MY_MPI_BTL_TCP_IF: eth0,bond0d

MY_TASK_INDEX: 0

MY_MPI_SLOTE: 1

tcp 4] 0 0.0.0.0:38888 0.0.0.0:% 60/sshd
tcpé 1] 0 :::38888 e 60/sshd

172.16.0.122 slots=1
modelarts-job-8cf8a682-21cb-4d73-9bb3-789%cecdc4s 8b-worker-0
OMPI_COMM_WORLD_SIZE: 1

OMPI_COMM_WORLD_RANK: O

OMPI_COMM_WORLD_LOCAL_RANK: O

kk4+ v—/—
TETRANEIEE 2
o
- —/= =
& 4-15 2 M+ ET = worker-0 iIZTHHER
MY_HOME: /home/ma-user
MY_SSHD_PORT: 38888
MY_MPI_BTL_TCP_IF: eth0,bondDl
MY_TASK_INDEX: O
MY_MPI_SLOTS: 1
tcp 4] 0 0.0.0.0:38838 0.0.0.0:%
topé L8] 0 :::38888 A

172.16.0.39 slots=1

172.16.0.123 slots=1

Warning: Permanently added '[172.16.0.123]:38888"
modelarts-job-31732752-6857-4e33-96FT-7a28afae26Th-worker-0
OMPI_COMM_WORLD_SIZE: 2

OMPI_COMM_WORLD_RANK: 0O

OMPI_COMM_WORLD_LOCAL_RANK: O
modelarts-job-31732752-6857-4e33-96FT-7az8afas26Th-worker-1
OMPI_COMM_WORLD_SIZE: 2

OMPI_COMM_WORLD_RANK: 1

OMPI_COMM_WORLD_LOCAL_RANK: O

At —4= =
& 4-16 2 MTET S worker-1 iIZ{TEEER
MY_HOME : /home/ma-user
MY_SSHD_PORT: 38883
MY_MPI_BTL_TCP_IF: eth0,bond0
MY_TASK_INDEX: 1
MY_MPI_SLOTS: 1
tecp (4] 0 0.0.0.0:38838 0.0.0.0:% LISTEN
tcpd (1] o :38888 H LISTEN

/home /ma-user/ nodeWarts user-job-dir @RRee /run_mpi.sh: line 109: 66 Terminated

LISTEN
LISTEN

62/sshd
62/sshd

AEEEMWE4-155E4-16F7

61 /sshd
61/sshd

(R5A) to the Tist of known hosts.

sleep 365d

4.2.3 7=~f5: M 0 Bl 1 FHEEENEZFFFAETFIIZ ( Horovod-
PyTorch+GPU )

RETNEINGM 0 R 1 FIERER, FHERIZREE ModelArts F5 £

ﬁiJ

%, B

1%431@335’3 Al 3|22 Horovod 0.22.1 + Pytorch 1.8.1, iJll# 12 GPU,
(1) 5 B8
AL E R T HARIG L .
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iR

ABMERLinux x86_64Z2#R9FEH, RIEZRStubuntu-18.04, BI349RE Dockerfile
NHHIEBEN FE& -

S MRREM TS REE, FHE ModelArts T4 LR CPU/GPU HUSA
TSI TIIEESS

e ubuntu-18.04

e cuda-11.1

e python-3.7.13

e mlnx ofed-5.4

e pytorch-1.8.1

e horovod-0.22.1

BRIERE
(ERBENER OGRS, TEEHE docker REHEFER, HFEE—ENHA
250 . AL BUN TR

RS

Step1 €IEOBSHEFIN {43k

Step2 /&M AFH LEZEOBS

Step3 HEZHEHREN

Step4 FIEBRENIER

Step5 HEFRRESWRIRS

Step6 7EModelArts_tGIJ3Ei) |1

N o o~ w2

RS
EEMEAKSHBENT, BIEER ModelArtsETI B SIRES, KSTELLT
REHERT

Step1 QIE OBS HEFII{E

£ OBS BRSSP EIRMEHIN X, BT FRIFFIEIREIARIIZCIE. FEOUZAISUF
F5IZRUNZRA-3F7, THIFRIEETR “test-modelarts” FIXHRBZFRIGAZSG, 15
BB BEEXBIBR,

Bl OBS B GLANREIESES N IR FIRTER 43 .
BIRIREERR OBS 5 ModelArts fER—X1 .

& 4-3 OBS B {&5IFE
MIFEZFR Bg
“obs://test-modelarts/pytorch/ FIF 1481 B A ST
demo-code/”
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%)

MHFTZIR g

“obs://test-modelarts/ BT E#E)IZ4BESHE

pytorch/log/”

Step2 JEF|Z-HIAFH LIEE OBS

R AZBIERFEHI
{EZOBSHERY “obs://test-modelarts/horovod/demo-code/” ST,

pytorch_synthetic_benchmark.pyS{4R T :

import argparse

import torch.backends.cudnn as cudnn
import torch.nn.functional as F

import torch.optim as optim

import torch.utils.data.distributed
from torchvision import models
import horovod.torch as hvd

import timeit

import numpy as np

# Benchmark settings
parser = argparse.ArgumentParser(description='"PyTorch Synthetic Benchmark',
formatter_class=argparse.ArgumentDefaultsHelpFormatter)
parser.add_argument('--fp16-allreduce’, action='store_true', default=False,
help='use fp16 compression during allreduce')

parser.add_argument('--model', type=str, default="resnet50',
help="model to benchmark')

parser.add_argument('--batch-size', type=int, default=32,
help='input batch size')

parser.add_argument('--num-warmup-batches', type=int, default=10,

help="number of warm-up batches that don\'t count towards benchmark')
parser.add_argument('--num-batches-per-iter', type=int, default=10,

help="number of batches per benchmark iteration')
parser.add_argument('--num-iters', type=int, default=10,

help="number of benchmark iterations')

parser.add_argument('--no-cuda', action='store_true', default=False,
help='disables CUDA training')

parser.add_argument('--use-adasum’, action='store_true', default=False,
help='use adasum algorithm to do reduction')

args = parser.parse_args()
args.cuda = not args.no_cuda and torch.cuda.is_available()

hvd.init()

if args.cuda:
# Horovod: pin GPU to local rank.
torch.cuda.set_device (hvd.local_rank())

cudnn.benchmark = True

# Set up standard model.
model = getattr(models, args.model)()

# By default, Adasum doesn't need scaling up learning rate.
Ir_scaler = hvd.size() if not args.use_adasum else 1

if args.cuda:
# Move model to GPU.

R AR pytorch_synthetic_benchmark.py#drun_mpi.sh34, F Lt
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model.cuda()
# If using GPU Adasum allreduce, scale learning rate by local_size.
if args.use_adasum and hvd.nccl_built():

Ir_scaler = hvd.local_size()

optimizer = optim.SGD(model.parameters(), lr=0.01 * lr_scaler)

# Horovod: (optional) compression algorithm.
compression = hvd.Compression.fp16 if args.fp16_allreduce else hvd.Compression.none

# Horovod: wrap optimizer with DistributedOptimizer.

optimizer = hvd.DistributedOptimizer(optimizer,
named_parameters=model.named_parameters(),
compression=compression,
op=hvd.Adasum if args.use_adasum else hvd.Average)

# Horovod: broadcast parameters & optimizer state.
hvd.broadcast_parameters(model.state_dict(), root_rank=0)
hvd.broadcast_optimizer_state(optimizer, root_rank=0)

# Set up fixed fake data
data = torch.randn(args.batch_size, 3, 224, 224)
target = torch.LongTensor(args.batch_size).random_() % 1000
if args.cuda:
data, target = data.cuda(), target.cuda()

def benchmark_step():
optimizer.zero_grad()
output = model(data)
loss = F.cross_entropy(output, target)
loss.backward()
optimizer.step()

def log(s, nl=True):
if hvd.rank() != 0:
return
print(s, end="\n" if nl else ")

log('Model: %s' % args.model)

log('Batch size: %d' % args.batch_size)

device = 'GPU' if args.cuda else 'CPU'
log('Number of %ss: %d' % (device, hvd.size()))

# Warm-up
log('Running warmup...")
timeit.timeit(benchmark_step, number=args.num_warmup_batches)

# Benchmark

log('Running benchmark...")

img_secs =[]

for x in range(args.num_iters):
time = timeit.timeit(benchmark_step, number=args.num_batches_per_iter)
img_sec = args.batch_size * args.num_batches_per_iter / time
log('lIter #%d: %.1f img/sec per %s' % (x, img_sec, device))
img_secs.append(img_sec)

# Results
img_sec_mean = np.mean(img_secs)
img_sec_conf = 1.96 * np.std(img_secs)
log('Img/sec per %s: %.1f +-%.1f' % (device, img_sec_mean, img_sec_conf))
log('Total img/sec on %d %s(s): %.1f +-%.1f' %
(hvd.size(), device, hvd.size() * img_sec_mean, hvd.size() * img_sec_conf))

run_mpi.sh3/4EREUT:

#!/bin/bash
MY_HOME=/home/ma-user
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MY_SSHD_PORT=${MY_SSHD_PORT:-"36666"}
MY_MPI_BTL_TCP_IF=${MY_MPI_BTL_TCP_IF:-"eth0,bond0"}
MY_TASK_INDEX=${MA_TASK_INDEX:-${VC_TASK_INDEX:-${VK_TASK_INDEX}}}
MY_MPI_SLOTS=${MY_MPI_SLOTS:-"${MA_NUM_GPUS}"}
MY_MPI_TUNE_FILE="${MY_HOME}/env_for_user_process"

if [ -z ${MY_MPI_SLOTS} ]; then
echo "[run_mpi] MY_MPI_SLOTS is empty, set it be 1"
MY_MPI_SLOTS="1"

fi

printf "MY_HOME: ${MY_HOMENnMY_SSHD_PORT: ${MY_SSHD_PORTNnMY_MPI_BTL_TCP_IF: $
{MY_MPI_BTL_TCP_IFA\nMY_TASK_INDEX: ${MY_TASK_INDEXH\nMY_MPI_SLOTS: ${MY_MPI_SLOTS}n"

env | grep -E '"AMA_|SHARED_|AS3_|APATH|AVC_WORKER_|ASCC|ACRED' | grep -v '=$' > $
{MY_MPI_TUNE_FILE}

# add -x to each line

sed -i 's/A/-x /' ${MY_MPI_TUNE_FILE}

sed -i "s|{{MY_SSHD_PORT}}|${MY_SSHD_PORT}|g" ${MY_HOME}/etc/ssh/sshd_config

# start sshd service
bash -c "$(which sshd) -f ${MY_HOME}/etc/ssh/sshd_config"

# confirm the sshd is up
netstat -anp | grep LIS | grep ${MY_SSHD_PORT}

if [ $SMY_TASK_INDEX -eq 0 ]; then
# generate the hostfile of mpi
for ((i=0; i<$MA_NUM_HOSTS; i++))
do
eval hostname=${MA_VJ_NAME}-${MA_TASK_NAME}-${i}.${MA_VJ_NAME}
echo "[run_mpi] hostname: ${hostname}"
ip=""
while [ -z "$ip" ]; do
ip=$(ping -c 1 ${hostname} | grep "PING" | sed -E 's/PING .* .([0-9.]+). .*/\1/g")
sleep 1
done
echo "[run_mpi] resolved ip: ${ip}"

# test the sshd is up
while :
do
if [ cat < /dev/null >/dev/tcp/${ip}/${MY_SSHD_PORT} ]; then
break
fi
sleep 1
done

echo "[run_mpi] the sshd of ip ${ip} is up"

echo "${ip} slots=$MY_MPI_SLOTS" >> ${MY_HOME}/hostfile
done

printf "[run_mpi] hostfile:\n"cat ${MY_HOME}/hostfile’\n"
fi

RET_CODE=0
if [ $MY_TASK_INDEX -eq 0 ]; then

echo "[run_mpi] start exec command time: "$(date +"%Y-%m-%d-%H:%M:%S")
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np=%$(( ${MA_NUM_HOSTS} * ${MY_MPI_SLOTS} ))

echo "[run_mpi] command: mpirun -np ${np} -hostfile ${MY_HOME}/hostfile -mca plm_rsh_args \"-p $
{MY_SSHD_PORT}\" -tune ${MY_MPI_TUNE_FILE} ... $@"

# execute mpirun at worker-0
# mpirun
mpirun \
-np ${np}\
-hostfile ${MY_HOME}/hostfile \
-mca plm_rsh_args "-p ${MY_SSHD_PORT}" \
-tune ${MY_MPI_TUNE_FILE} \
-bind-to none -map-by slot \
-x NCCL_DEBUG=INFO -x NCCL_SOCKET_IFNAME=${MY_MPI_BTL_TCP_IF} -x
NCCL_SOCKET_FAMILY=AF_INET \
-x HOROVOD_MPI_THREADS_DISABLE=1 \
-x LD_LIBRARY_PATH \
-mca pml ob1 -mca btl Aopenib -mca plm_rsh_no_tree_spawn true \
|l$@ll

RET_CODE=$?

if [ $RET_CODE -ne 0 ]; then

echo "[run_mpi] exec command failed, exited with $RET_CODE"
else

echo "[run_mpi] exec command successfully, exited with $RET_CODE"
fi

# stop 1..N worker by killing the sleep proc
sed -i '1d' ${MY_HOME}/hostfile
if [ “cat ${MY_HOME}/hostfile | wc -L" -ne 0 ]; then
echo "[run_mpi] stop 1 to (N - 1) worker by killing the sleep proc"

sed -i 's/${MY_MPI_SLOTS}/1/g' ${MY_HOME}/hostfile
printf "[run_mpi] hostfile:\n cat ${MY_HOME}/hostfile"\n"

mpirun \
--hostfile ${MY_HOME}/hostfile \
--mca btl_tcp_if_include ${MY_MPI_BTL_TCP_IF}\
--mca plm_rsh_args "-p ${MY_SSHD_PORT}" \
-x PATH -x LD_LIBRARY_PATH \
pkill sleep \
> /dev/null 2>&1
fi

echo "[run_mpi] exit time: "$(date +"%Y-%m-%d-%H:%M:%S")
else

echo "[run_mpi] the training log is in worker-0"

sleep 365d

echo "[run_mpi] exit time: "$(date +"%Y-%m-%d-%H:%M:%S")
fi

exit $RET_CODE

Step3 HEREEREM

HEF—8 Linux x86_64 Z2FR9FEN, RIERS(FER ubuntu-18.04, ERILUERER)
AEAY SR =PRSS EE ECS SE N AAEBNENHITEENIBZRIIFIE,

TILECSHRSZ 2SI B MR EIE S EWIHERLinuE RS . BEBEFEATE
1%, HEEERubuntul8.04H9551%
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4-17 BUE2 ECS IRS3==-164F X86 SRR HERIR

e EEEF * | vCPUs | 4vGPUs v | BF | 4GB -
HEET vCPUs |= mE =
(®) tBdarge 1 4 CPUs 4GiB
=EiHE EEATR | t6.xlarge.1 | 4vCPUs | 4GiB

| Q Ubuntu - Ubuntu 15.04 server 64bit(40GB) - C
Step4 HIEFEENXER
Bin: MEZEFNTRENBEIES, FERE ModelArts I)IIZ4BRSIETT.
e ubuntu-18.04

e cuda-11.1

e python-3.7.13
¢ mlnx ofed-5.4
e pytorch-1.8.1

e horovod-0.22.1

AN BUNMENEIIIRE Dockerfile SHFIERESMIRGRIRELE .

1. 2% Docker,

LA Linux x86_64 ZRFaRYRIERZ o, 3KEX Docker 36, ErILUFERLL TS
$Z% Docker, XFZ% Docker FUEZIESHAZS M Docker ET XA,

curl -fsSL get.docker.com -o get-docker.sh
sh get-docker.sh

WNER docker images s S HAILAITALIN, 3+~ Docker B&REE, BRI,
2. ffii\ Docker Engine fRA . BT TH< .

docker version | grep -A 1 Engine

wLERUT,
Engine:
Version: 18.09.0
() %88

T FAATETIZMRAR Docker Engine SREIVEEENBZ o
3. HEHBA context BINEFE,

mkdir -p context

4. EFTRARpipIENY pip.conf . ARBHEREAFIRFEGUERMRIPiIPIR, H
pip.conf SHRBFUT .
[global]
index-url = https://repo.huaweicloud.com/repository/pypi/simple
trusted-host = repo.huaweicloud.com
timeout = 120
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AR

EERTFFRESZL https://mirrors.huaweicloud.com/home &, €3 pypi , BAILIEE
pip.conf JXHHEHRE .

& horovod JEEE3 {4,

WM https://pypi.org/project/horovod/0.22.1/#files, T&%
horovod-0.22.1.tar.gzX 14,

T&; torch*.whl 3244,

EML https://download.pytorch.org/whl/torch_stable.html #ZEH TEINT
whl 3215,

- torch-1.8.1+cu111-cp37-cp37m-linux_x86_64.whl
- torchaudio-0.8.1-cp37-cp37m-linux_x86_64.whl
- torchvision-0.9.1+cu111-cp37-cp37m-linux_x86_64.whl

(1] %83

+ f5SH9 URL fRISH %2B; ELIAMGHERBEREEZN, EEEEEZFH + 55
SEMS %28,

{5140 torch-1.8.1%2Bcu111-cp37-cp37m-linux_x86_64.whl,
& Miniconda3 &334,

{EFABE https://repo.anaconda.com/miniconda/Miniconda3-py37_4.12.0-
Linux-x86_64.sh, Tk Miniconda3 py37 4.12.0 %344 ( XIRZ python
3.7.13) .

IRE RS Dockerfile3 {4,

1£ context L RFEZ S9DockerfilefI=3 i, FHIETFARBBEAEH,
# BREBEGEETNEEEELN

# EhZS22451%, https://github.com/NVIDIA/nvidia-docker/wiki/CUDA

#

# https://docs.docker.com/develop/develop-images/multistage-build/#use-multi-stage-builds
# require Docker Engine >= 17.05

#

# builder stage

FROM nvidia/cuda:11.1.1-devel-ubuntu18.04 AS builder

# R4 cmake TH ({ERLHFFRERLL )

RUN cp -a /etc/apt/sources.list /etc/apt/sources.list.bak && \
sed -i "s@http://.*archive.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \
sed -i "s@http://.*security.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \
echo > /etc/apt/apt.conf.d/00skip-verify-peer.conf "Acquire { https::Verify-Peer false }" && \
apt-get update &&\
apt-get install -y build-essential cmake g++-7 && \
apt-get clean &&\
mv /etc/apt/sources.list.bak /etc/apt/sources.list && \
rm /etc/apt/apt.conf.d/00skip-verify-peer.conf

# Bt BB BENARFELE R root
# USER root

# (EREATFRBGAIREAY pypi BLE
RUN mkdir -p /root/.pip/
COPY pip.conf /root/.pip/pip.conf

# EHSREHREIARRETAY /tmp BR

COPY Miniconda3-py37_4.12.0-Linux-x86_64.sh /tmp

COPY torch-1.8.1+cu111-cp37-cp37m-linux_x86_64.whl /tmp
COPY torchvision-0.9.1+cu111-cp37-cp37m-linux_x86_64.whl /tmp
COPY torchaudio-0.8.1-cp37-cp37m-linux_x86_64.whl /tmp

COPY openmpi-3.0.0-bin.tar.gz /tmp
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COPY horovod-0.22.1.tar.gz /tmp

# https://conda.io/projects/conda/en/latest/user-guide/install/linux.html#installing-on-linux
# &4 Miniconda3 ZIEAZSESRIZAY /home/ma-user/miniconda3 BRH+
RUN bash /tmp/Miniconda3-py37_4.12.0-Linux-x86_64.sh -b -p /home/ma-user/miniconda3

# &% horovod v0.22.1 EERIFIFAY openmpi 3.0.0 {4
# https://github.com/horovod/horovod/blob/v0.22.1/docker/horovod/Dockerfile
# https://github.com/horovod/horovod/files/1596799/openmpi-3.0.0-bin.tar.gz
RUN cd /usr/local && \

tar -zxf /tmp/openmpi-3.0.0-bin.tar.gz && \

ldconfig && \

mpirun --version

# ¥%1F Horovod with Pytorch FREERIIMET S

ENV HOROVOD_NCCL_INCLUDE=/usr/include \
HOROVOD_NCCL_LIB=/usr/lib/x86_64-linux-gnu \
HOROVOD_MPICXX_SHOW="/usr/local/openmpi/bin/mpicxx -show" \
HOROVOD_GPU_OPERATIONS=NCCL \
HOROVOD_WITH_PYTORCH=1

# {3 Miniconda3 Bti\ python 115 (B] /home/ma-user/miniconda3/bin/pip) Z%E torch*.whl
RUN cd /tmp && \
/home/ma-user/miniconda3/bin/pip install --no-cache-dir \
/tmp/torch-1.8.1+cu111-cp37-cp37m-linux_x86_64.whl \
/tmp/torchvision-0.9.1+cu111-cp37-cp37m-linux_x86_64.whl \
/tmp/torchaudio-0.8.1-cp37-cp37m-linux_x86_64.whl

# {3 Miniconda3 BtiA python I£15 (B /home/ma-user/miniconda3/bin/pip) fRi%ZsE
horovod-0.22.1.tar.gz
RUN cd /tmp && \
/home/ma-user/miniconda3/bin/pip install --no-cache-dir \
/tmp/horovod-0.22.1.tar.gz

# IR REREER
FROM nvidia/cuda:11.1.1-runtime-ubuntu18.04

COPY MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz /tmp

# %% vim / curl / net-tools / mlnx ofed / ssh THE ({&kSAFERLIFHEREESIL )
RUN cp -a /etc/apt/sources.list /etc/apt/sources.list.bak && \

sed -i "s@http://.*archive.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \

sed -i "s@http://.*security.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \

echo > /etc/apt/apt.conf.d/00skip-verify-peer.conf "Acquire { https::Verify-Peer false }" && \

apt-get update && \

apt-get install -y vim curl net-tools iputils-ping libfile-find-rule-perl-perl \

openssh-client openssh-server && \

ssh -V && \

mkdir -p /run/sshd && \

# mlnx ofed

apt-get install -y python libfuse2 dpatch libnl-3-dev autoconf libnl-route-3-dev pciutils libnuma1
libpci3 m4 libelf1 debhelper automake graphviz bison Isof kmod libusb-1.0-0 swig libmnl0 autotools-
dev flex chrpath libltdl-dev && \

cd /tmp && \

tar -xvf MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz && \

MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64/mlnxofedinstall --user-space-only --basic --
without-fw-update -q && \

cd - && '\

rm -rf /tmp/* && \

apt-get clean &&\

mv /etc/apt/sources.list.bak /etc/apt/sources.list && \

rm /etc/apt/apt.conf.d/00skip-verify-peer.conf

# &% horovod v0.22.1 EERIFITFAY openmpi 3.0.0 {4
# https://github.com/horovod/horovod/blob/v0.22.1/docker/horovod/Dockerfile
# https://github.com/horovod/horovod/files/1596799/openmpi-3.0.0-bin.tar.gz
COPY openmpi-3.0.0-bin.tar.gz /tmp
RUN cd /usr/local && \

tar -zxf /tmp/openmpi-3.0.0-bin.tar.gz && \
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11.

12.

ldconfig && \
mpirun --version

# 110 ma-user FIF (uid = 1000, gid = 100)
# FEFIEMBS SR ETFE gid = 100 B94E, FEitk ma-user FAFEIEIE(FA
RUN useradd -m -d /home/ma-user -s /bin/bash -g 100 -u 1000 ma-user

# M_E3R builder stage &% /home/ma-user/miniconda3 BERZIXpSREGNEAZER

COPY --chown=ma-user:100 --from=builder /home/ma-user/miniconda3 /home/ma-user/miniconda3

# IRERREGHANBPSTEER
USER ma-user
WORKDIR /home/ma-user

# BLE sshd, {618 ssh AALREES
RUN MA_HOME=/home/ma-user && \
# setup sshd dir
mkdir -p ${MA_HOME}/etc && \
ssh-keygen -f ${MA_HOME}/etc/ssh_host_rsa_key -N " -t rsa && \
mkdir -p ${MA_HOME}/etc/ssh ${MA_HOME}/var/run && \
# setup sshd config (listen at {{MY_SSHD_PORT}} port)
echo "Port {{MY_SSHD_PORT}}\n\
HostKey ${MA_HOME}/etc/ssh_host_rsa_key\n\
AuthorizedKeysFile ${MA_HOME}/.ssh/authorized_keys\n\
PidFile ${MA_HOME}/var/run/sshd.pid\n\
StrictModes no\n\
UsePAM no" > ${MA_HOME}/etc/ssh/sshd_config && \
# generate ssh key
ssh-keygen -t rsa -f ${MA_HOME}/.ssh/id_rsa -P " &&\
cat ${MA_HOME}/.ssh/id_rsa.pub >> ${MA_HOME}/.ssh/authorized_keys && \
# disable ssh host key checking for all hosts
echo "Host *\n\
StrictHostKeyChecking no" > ${MA_HOME}/.ssh/config
# RERREEMENETE
# 1558 E PYTHONUNBUFFERED=1, LI2 HEEL
ENV PATH=/home/ma-user/miniconda3/bin:$PATH \
PYTHONUNBUFFERED=1

%F Dockerfile X+ REHEZIESHAE SN Docker B4,
TEHMLNX_OFEDZEEH,,
HAMBLE, B3 “Download” , £ “Current Versions” #1 “Archive Versions”

FIEIREENZEE TH . RAREIFEERE “Archive Versions” ,  “Version” ik
¥ “5.4-358.0-LTS” , “OS Distribution” &% “Ubuntu” , “0OS
Distribution Version” i%&3#%E “Ubuntu 18.04” , “Architecture” %%

“x86_64" , T&MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz,
& openmpi-3.0.0-bin.tar.gz,

{EAHBiEhttps://github.com/horovod/horovod/files/1596799/openmpi-3.0.0-
bin.tar.gz, T&iopenmpi-3.0.0-bin.tar.gz3 {4,

¥ EiR pip JBESZ{4. torch*whl 324, Miniconda3 LEINHEEE context
XHEA, context XHFXABUT .

context

— Dockerfile

—— MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz
— Miniconda3-py37_4.12.0-Linux-x86_64.sh

— horovod-0.22.1.tar.gz

— openmpi-3.0.0-bin.tar.gz

— pip.conf

— torch-1.8.1+cu111-cp37-cp37m-linux_x86_64.whl

— torchaudio-0.8.1-cp37-cp37m-linux_x86_64.whl

— torchvision-0.9.1+cu111-cp37-cp37m-linux_x86_64.whl

MR AR . EDockerfileS{HFIAERIERIITIN Fap L1 B2’ E KR horovod-
pytorch:0.22.1-1.8.1-ofed-cudal11.1,
docker build . -t horovod-pytorch:0.22.1-1.8.1-ofed-cuda11.1
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1T IR AR AT H I AN T B S BRIR R AT o

Successfully tagged horovod-pytorch:0.22.1-1.8.1-ofed-cuda11.1

Step5 H{ERIRZE SWR RS
1. ERFBERRSEHES, EEXI,

4-18 BFREHRBIEFE

snEeES

BE O

2. BEALERA “CIEART , MABRBIRSTHRAELCIE, 1ﬁ§IEM-ﬁ_/\g$H $
TH{ER “deep-learning”

, FENGSHEREIBELRZFR “deep-learning” 12
B ANBENE,

4-19 GlELAR
BIEEBR

188:0EFR, =FE—.

2 SprarEEaslEsTEE.

3 BN —MEa i —aaa]. 2B AL
=i

L4352 e3840 cloud-hangzhou. cloud-develop

L~ ALEREEEE john

LESTEIINEERESE.

HEFR deep-learning

3. BEALAE “BREQST , REBERIHUES.

4-20 BEFIES

;.-_
SRS
docker login -u 4@\ Wa -p 212
41374cc204 sv L d.com -

4. LlrootAPERAMINEG, MIAERIHOES.
5 HERGERSRBRRSZEGEE.

MAERRAS 01 (2023-08-09)

IRAERE © LA/ ARBIRAE 115



ModelArts
FREENER 4 (FRBEXEG)IZEE (2814 )

a. f{EFdocker tagip e HIERIGITIRE .
#regionFldomain(E RIS NLIRE, HEAZFRdeep-learningtBiBE R NBEEXIE.
sudo docker tag horovod-pytorch:0.22.1-1.8.1-ofed-cuda11.1 swr{region-id}.{domain}/deep-
learning/horovod-pytorch:0.22.1-1.8.1-ofed-cuda11.1
#ILRELASES Z=cn-north-479451
sudo docker tag horovod-pytorch:0.22.1-1.8.1-ofed-cuda11.1 swr.cn-
north-4.myhuaweicloud.com/deep-learning/horovod-pytorch:0.22.1-1.8.1-ofed-cuda11.1

b. {$EMdocker puship< HEHR,
#regionfldomainfS RiEE R ANLIME, HHAZFRdeep-learningthiEE AR ENNE.
sudo docker push swr{region-id}.{domain}/deep-learning/horovod-pytorch:0.22.1-1.8.1-ofed-
cudal1.1
#ILALLAE A = cn-north-4 945
sudo docker push swr.cn-north-4.myhuaweicloud.com/deep-learning/horovod-
pytorch:0.22.1-1.8.1-ofed-cuda11.1

6. ZRRGLERE, £ ‘SREGRFIEHE>HNESR REUEECS LENEE
NiE&R
“swr.cn-north-4.myhuaweicloud.com/deep-learning/horovod-
pytorch:0.22.1-1.8.1-ofed-cuda11.1” BIALLEENEHKRAI “SWR_URL” ,

Step6 7 ModelArts _E 83124l

1. ﬁiModelArts EIEEFG, HESRKSERCTMINENAYECE .. IR
Bk, FEEEREEEN. %"I'XJ‘ZHME%IEIilﬁ%ﬁ?x’&ﬁ’]%):' BWE=RIN,
RIRERZIEHITE

2. EEMSHEPRERE IGEE > JIZFEL” , BOAEN “IgEL” 5IZ.
& “eEIGMFIL” A, ESEXSHER, ARRE ‘T2
- BIEBR: &R ‘BENEE
- BEERR: &R ‘BEX

- BEiEE: Step5 EIEHBEESWRIRSHEEER ., “swren-
north-4.myhuaweicloud.com/deep-learning/horovod-pytorch:0.22.1-1.8.1-

ofed-cudal11.1”

- RKBEZR: wENOBSHEHREHANENER, flan: “obs://test-
modelarts/pytorch/demo-code/” , JIZRIBEEBN T HEIZESEEAY
“${MA_JOB_DIR}/demo-code” BR®H, “demo-code” JOBSTERULIBER
FIRE—REZR, TLURESSIRMES .

-  Boh@$:  “bash ${MA_JOB_DIR}/demo-code/run_mpi.sh python $
{MA_JOB_DIR}/demo-code/pytorch_synthetic_benchmark.py” , Lt&:HY

“demo-code” I BEENXBIOBSHFRULIBIRERINRE— JX&E% AR
IESLRRME

- WIRZE: BE “ENMEEET , BIINMEEE:
MY_SSHD PORT=38888,

- ’ﬁﬂ?‘}ﬁ’, ERAHETIED,

- RSB IREGPUIIKS.

- HETENEE 1PEE2

- KARERE: f1F.

- R BFER: wEHOBSHEFHIZGEETHERR. flan: “obs://test-
modelarts/pytorch/log/”

£ “AUETIN” mmE, WAMIGELHISHER, WIATRERE ‘12X

5. IgfEIeIETRE, EEREMTRERESG M. ABERTH. i1 TF‘.:.EJJ
L FNF.
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Wﬁﬁﬂ—&m%

SRS

INo

4-21 GPU #ifg
E0D:
El:
2
F3:
4.
Eh:
o

4-22 GPU #i#&i1
Z0:
F1l:
2.
3
4.
5
o

+GPU )

AEGMBINTNOENTFIERE, FEMZIRGEModelArtsTES

Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter

- B

=
#8:
#9:

—_—y—

E1T—

ERESiE), ARIEERYIIG ) SBEFIERNSEREAR,
LD RRIVNGAF . ISR TRINGE, BRMER T

ETEEER (14

342,
342,
342,
342.
342,
342,
342,
343,
342,
342.
Img/z=ec per GPU:

4

|

oo

Bt I T e R = Y < N e (L S

img,”
imgf
img,”
img/
imgf
imgf
img,”
imgf
imgf
img/
342.7

A—k—-l-l—£ )

Sec
Sec
Sec
Sec
Sec
Sec
Sec
Sec
Sec
Sec

per
per
per
per
per
per
per
per
per
per

+-0.

Total img/sec on 1 GPU(s):

Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter
Iter

- N

I
b
#9:

Img/sec
Total img/sec on 2 GPU(s):

4.2.4 41: N 0 B 1 HHEBREIMREFATIIZ (MindSpore

—y—

1=17H

'ZF'E}EEE’JA@ |Z2MindSpore,

AR

ILA'{I:I o ( 2

115.
123.
115.
117.
120.
126.
119,
118.
122.
118.
per GPU:

1

i

[ T O K ¥ B ') I

2

IIZRERRIR

img,
img,
img,
img,
img/
img/
img/
img/
img,
img,/
119.7

RELEHFR(ER THRIIEREAL o

GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU

342.7 +-0.3

PMIETR)

sSec
s5ec
5ec
sSec
s5ec
sSec
s5ec
s5ec
5ec
sSec

per
per
per
per
per
per
per
per
per
per

+-G.

GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
3
239.4 +-13.5

RiFEGPU,

BEH1T)I1%. BR
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1B1d4% 5 Dockerfile

Bin: MHELENMTRENSRER, HEModelArtsF& HERGPURMEERETII

ERBENXRGEEIIGEIES, FEEZE docker IEFRIER, HFESES—ENFA

FERBEMESG
1R
AU Linux x86_64 ZRIGATEA, BIFRSubuntu-18.04,
THAWEEENER.
&1,
e ubuntu-18.04
e cuda-11.1
e python-3.7.13
e mlnx ofed-5.4
e mindspore gpu-1.8.1
BRERIE
250 . FHERUTAR:
o HiREH
e Stepl EIEZOBSHEFIN {43k
o Step2 SIE¥IESEH LIEZEOBS
o Step3 /HE&EIIIEHAFH LIEZO0BS
o Stepd HFHEHEEN
o Step5 FIfFRENER
o Step6 HIZRIEZESWRIRSS
e Step7 7EModelArts_EBIEIIZAEL
BRI

i ARSHTBEE A=, BEFERAModelArtsEiiaBERSIRE, WSFEETFRXR
BHREIRTS

Step1 I3 OBS I3 {43

£ OBS IRSZHEIBMEAISGR, AT FHAEBIEIRELINIZCEE . FECIEAIH
KB RINFA-4FFN, EIFAIEETR “test-modelarts” FIS4TEZFRITFZEHG, 1B
BB BEEXRIBR,

Bl OBS #BFINHFANREIESIES N eIREFBFOFESHE .
IBHRRIEERRY OBS 5 ModelArts TER—Xig .

7 4-4 OBS WX {45 IE
MHFZIR A&
“obs://test-modelarts/mindspore- | FAF1F&IZRBIAS 4,
gpu/resnet/”
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MHFTZIR g

“obs://test-modelarts/mindspore- | FAF1FEEIBRES
gpu/cifar-10-batches-bin/”

“obs://test-modelarts/mindspore- | FAFTEAEII &M H 314 .

gpu/output/”
“obs://test-modelarts/mindspore- | FBF1EE) 4B &
gpu/log/”

Step2 GUEEEUESH LIEZE OBS

HARuGhttp://www.cs.toronto.edu/~kriz/cifarhtml, =& “CIFAR-10 binary
version (suitable for C programs)” , fREREEEIE_LEZEOBSIERY “obs://test-
modelarts/mindspore-gpu/cifar-10-batches-bin/” Z{4¥ T, OBSHEHHUIBEI T

7N
4-23 iR
&« ™ BFIZ= / test- mindspore-gpu / cifar-10-batches-bin
TorE || BeeEzes | L O
A = =il = Kb 1=
| data_batch_3.bin AT 29.30 MB
| data_batch_1.bin TEFE 29.30 MB
B batches.metatct TEEE 61 bytes
| data_batch_2.bin TEFE 29.30 MB
| data_batch _5.bin T 29.30 MB
| test batch.bin TEFE 29.30 MB
Bl readmehim TrEEE 88 bytes
| data batch 4.bin TEFLE 29.30 MB

Step3 EEFIGHAEF L1EZ OBS

ERAZAIERERresnet SRR A run_mpi.sh, 3 _EEZOBSHERY “obs://test-
modelarts/mindspore-gpu/resnet/” M{&ET,
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resnetSC{ETEEIE: https://gitee.com/mindspore/models/tree/r1.8/official/cv/
resnet

run_mpi.shX /4RSI T:

#!/bin/bash
MY_HOME=/home/ma-user

MY_SSHD_PORT=${MY_SSHD_PORT:-"36666"}
MY_MPI_BTL_TCP_IF=${MY_MPI_BTL_TCP_IF:-"eth0,bond0"}
MY_TASK_INDEX=${MA_TASK_INDEX:-${VC_TASK_INDEX:-${VK_TASK_INDEX}}}
MY_MPI_SLOTS=${MY_MPI_SLOTS:-"${MA_NUM_GPUS}"}
MY_MPI_TUNE_FILE="${MY_HOME}/env_for_user_process"

if [ -z ${MY_MPI_SLOTS} ]; then
echo "[run_mpi] MY_MPI_SLOTS is empty, set it be 1"
MY_MPI_SLOTS="1"

fi

printf "MY_HOME: ${MY_HOME}\nMY_SSHD_PORT: ${MY_SSHD_PORTInMY_MPI_BTL_TCP_IF: $
{MY_MPI_BTL_TCP_IFANMY_TASK_INDEX: ${MY_TASK_INDEX}\nMY_MPI_SLOTS: ${MY_MPI_SLOTS)\n"

env | grep -E '"AMA_|ASHARED_|AS3_|APATH|AVC_WORKER_|ASCC|ACRED' | grep -v '=$' > $
{MY_MPI_TUNE_FILE}

# add -x to each line

sed -i 's/A-x /' ${MY_MPI_TUNE_FILE}

sed -i "s{{MY_SSHD_PORT}}|${MY_SSHD_PORT}|g" ${MY_HOME}/etc/ssh/sshd_config

# start sshd service
bash -c "$(which sshd) -f ${MY_HOME}/etc/ssh/sshd_config"

# confirm the sshd is up
netstat -anp | grep LIS | grep ${MY_SSHD_PORT}

if [ SMY_TASK_INDEX -eq 0 ]; then
# generate the hostfile of mpi
for ((i=0; i<$MA_NUM_HOSTS; i++))
do
eval hostname=${MA_VJ_NAME}-${MA_TASK_NAME}-${i}.${MA_VJ_NAME}
echo "[run_mpi] hostname: ${hostname}"

a nn

| -

while [ -z "$ip" ]; do
ip=$(ping -c 1 ${hostname} | grep "PING" | sed -E 's/PING .* .([0-9.]+). .*/\1/g")
sleep 1

done

echo "[run_mpi] resolved ip: ${ip}"

# test the sshd is up
while :
do
if [ cat < /dev/null >/dev/tcp/${ip}/${MY_SSHD_PORT} ]; then
break
fi
sleep 1
done

echo "[run_mpi] the sshd of ip ${ip} is up"

echo "${ip} slots=$MY_MPI_SLOTS" >> ${MY_HOME}/hostfile
done

printf "[run_mpi] hostfile:\n"cat ${MY_HOME}/hostfile*\n"
fi
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RET_CODE=0

if [ $MY_TASK_INDEX -eq 0 ]; then
echo "[run_mpi] start exec command time: "$(date +"%Y-%m-%d-%H:%M:%S")
np=$(( ${MA_NUM_HOSTS} * ${MY_MPI_SLOTS} ))

echo "[run_mpi] command: mpirun -np ${np} -hostfile ${MY_HOME}/hostfile -mca plm_rsh_args \"-p $
{MY_SSHD_PORT}\" -tune ${MY_MPI_TUNE_FILE} ... $@"

# execute mpirun at worker-0
# mpirun
mpirun \
-np ${np}\
-hostfile ${MY_HOME}/hostfile \
-mca plm_rsh_args "-p ${MY_SSHD_PORT}" \
-tune ${MY_MPI_TUNE_FILE} \
-bind-to none -map-by slot \
-x NCCL_DEBUG=INFO -x NCCL_SOCKET_IFNAME=${MY_MPI_BTL_TCP_IF} -x
NCCL_SOCKET_FAMILY=AF_INET \
-x HOROVOD_MPI_THREADS_DISABLE=1 \
-x LD_LIBRARY_PATH \
-mca pml ob1 -mca btl Aopenib -mca plm_rsh_no_tree_spawn true \
|l$@ll

RET_CODE=$?

if [ $RET_CODE -ne 0 ]; then

echo "[run_mpi] exec command failed, exited with $RET_CODE"
else

echo "[run_mpi] exec command successfully, exited with $RET_CODE"
fi

# stop 1..N worker by killing the sleep proc
sed -i '1d' ${MY_HOME}/hostfile
if [ “cat ${MY_HOME}/hostfile | wc -L" -ne 0 ]; then
echo "[run_mpi] stop 1 to (N - 1) worker by killing the sleep proc"

sed -i 's/${MY_MPI_SLOTS}/1/g' ${MY_HOME}/hostfile
printf "[run_mpi] hostfile:\n cat ${MY_HOME}/hostfile"\n"

mpirun \
--hostfile ${MY_HOME}/hostfile \
--mca btl_tcp_if_include ${MY_MPI_BTL_TCP_IF}\
--mca plm_rsh_args "-p ${MY_SSHD_PORT}" \
-x PATH -x LD_LIBRARY_PATH \
pkill sleep \
> /dev/null 2>&1
fi

echo "[run_mpi] exit time: "$(date +"%Y-%m-%d-%H:%M:%S")
else

echo "[run_mpi] the training log is in worker-0"

sleep 365d

echo "[run_mpi] exit time: "$(date +"%Y-%m-%d-%H:%M:%S")
fi

exit $RET_CODE

“obs://test-modelarts/mindspore-gpu/resnet/” XL TRBWTE, ESresnet
NA&F0run_mpi.sh:
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4-24 resnet X440 run_mpi.sh

< A | 1BFIE / test- : / mindspore-gpu / resnet

I bfs || stz | L ]
MEEWH = Figal 1= .
B -y e 3.41 KB
B exportpy === 2.63 KB
B creste imagenet2012 label.py TRETEE 1.62 KB
B nferpy e 3.91 KB
B gpu resnet_benchmark.py TR 11.68 KB
B mindspore_hub_confpy IEEE 1.18 KB
B postprocess.py TRETEE 3.00 KB
B orcprocess.py IEEE 1.68 KB
B README CN.md TR 46.02 KB
B rREADMEMd e 56.79 KB
B un mpish e 3.69 KB
B requirements.ixt TREFLE 24 bytes
B taingy e 18.40 KB

ascend310_infer
config
golden_stick
infer

modelarts

src

Step4 ERFIREH I

HERE—A Linux x86_64 ZEFIRYEN, BIERS(FRubuntu-18.04, EaJLUERBERIM
BEY M =PIRSSEEECS s E M AR EENENHITEE N BIRHIFIE.

MISEECSARSS 2RI BMRIFISSEMIHERLInuERIERIRS R . RERIEFERHER
1%, HEEERubuntul18.04R9551R .
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4-25 Bl ECS IRS3=5-14%F X86 SRR A HERIR

CPUZS EErE @
e BHER vCPUs | 4vCPUs WEF | 4GB -
o=t vCPUs = AEF =
(®) texarge.1 ACPUs 4GiB
=EEE BAMNTE | t6.xlarge.1 | 4vCPUs | 4GIB

| 43 Ubunfu Ubuntu 15.04 server 64bit(40GB)

Step5 HFEENER
BiR: WRREFITRAOSRER, FHER ModelArts JIERIRSIE!T .

ubuntu-18.04
cuda-11.1
python-3.7.13

mlnx ofed-5.4
mindspore gpu-1.8.1

A NBIMAEIS RS Dockerfile MXAFHIERESMIRGANRELER o

1.

Z4E Docker,

LA Linux x86_64 Z2taRURIER S /6, 3REX Docker T3, WAILAERLATE
L&HE Docker, XFZ4 Docker NEZIESHAETE N Docker EIT XM
curl -fsSL get.docker.com -o get-docker.sh

sh get-docker.sh

WNEE docker images S EILUNITALIN, £~ Docker &3, IthEEAHLS,
A Docker Engine iRA, HITAI &< .

docker version | grep -A 1 Engine

S ERINT,
Engine:
Version: 18.09.0
() B8

W ERATETZIRAA Docker Engine EEIERENBE .
HERR N context AT,

mkdir -p context

ESTBRpipIES Y pip.conf o ARBUEREAFFREGIGREPipE, H
pip.conf HRBUT .

[global]

index-url = https://repo.huaweicloud.com/repository/pypi/simple

trusted-host = repo.huaweicloud.com

timeout = 120
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AR

FERERFRBEESZIL https://mirrors.huaweicloud.com/home 1, 1€ pypi , tBAIUEE

pip.conf X{HRS,
T&mindspore_gpu-1.8.1-cp37-cp37m-linux_x86_64.wh(3Z{4,

{FEAMLLhttps://ms-release.obs.cn-north-4.myhuaweicloud.com/1.8.1/
MindSpore/gpu/x86_64/cuda-11.1/mindspore_gpu-1.8.1-cp37-cp37m-

linux_x86_64.whl, mindspore_gpu-1.8.1-cp37-cp37m-linux_x86_64.wh(3{4,

& Miniconda3 %3144,
{SEFABIE https://repo.anaconda.com/miniconda/Miniconda3-py37_4.12.0-

Linux-x86_64.sh, & Miniconda3 py37 4.12.0 %34 ( IF/Z python
37.13) ,

RS2 2848 % DockerfileSZ{4 .

1£ context AL IFHIER SIDockerfilefIZ=N 4, FIETIARBTEANEH,
# BEEGHRENEEEEAN

# ELRHZS SR8, https://github.com/NVIDIA/nvidia-docker/wiki/CUDA

#

# https://docs.docker.com/develop/develop-images/multistage-build/#use-multi-stage-builds
# require Docker Engine >= 17.05

#

# builder stage

FROM nvidia/cuda:11.1.1-devel-ubuntu18.04 AS builder

# Bt BB B EBNBARFEER root
# USER root

# (EREATHRBGGIREAY pypi BLE
RUN mkdir -p /root/.pip/
COPY pip.conf /root/.pip/pip.conf

# EHSREHREIARRETAY /tmp BR
COPY Miniconda3-py37_4.12.0-Linux-x86_64.sh /tmp
COPY mindspore_gpu-1.8.1-cp37-cp37m-linux_x86_64.whl /tmp

# https://conda.io/projects/conda/en/latest/user-guide/install/linux.html#installing-on-linux
# &% Miniconda3 ZIERAERHREKAY /home/ma-user/miniconda3 BRH
RUN bash /tmp/Miniconda3-py37_4.12.0-Linux-x86_64.sh -b -p /home/ma-user/miniconda3

# {§ Miniconda3 2fiA python #£1& (B /home/ma-user/miniconda3/bin/pip) &% mindspore whl
RUN cd /tmp && \
/home/ma-user/miniconda3/bin/pip install --no-cache-dir \
/tmp/mindspore_gpu-1.8.1-cp37-cp37m-linux_x86_64.whl \
easydict PyYAML

# HERERBER
FROM nvidia/cuda:11.1.1-cudnn8-runtime-ubuntu18.04

COPY MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz /tmp
# %% vim / curl / net-tools / mlnx ofed / ssh TE ({&ksAERLHFREES G )

RUN cp -a /etc/apt/sources.list /etc/apt/sources.list.bak && \
sed -i "s@http://.*archive.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list &&

\

sed -i "s@http://.*security.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \

echo > /etc/apt/apt.conf.d/00skip-verify-peer.conf "Acquire { https::Verify-Peer false }" && \
apt-get update &&\

apt-get install -y vim curl net-tools iputils-ping libfile-find-rule-perl-perl \

openssh-client openssh-server && \

ssh -V && \

mkdir -p /run/sshd && \

# mlnx ofed

apt-get install -y python libfuse2 dpatch libnl-3-dev autoconf libnl-route-3-dev pciutils libnuma1

libpci3 m4 libelf1 debhelper automake graphviz bison lsof kmod libusb-1.0-0 swig libmnl0 autotoo

ls-
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dev flex chrpath libltdl-dev && \

cd /tmp && \

tar -xvf MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz && \

MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64/mlnxofedinstall --user-space-only --basic --
without-fw-update -q && \

cd - && '\

rm -rf /tmp/* && \

apt-get clean &&\

mv /etc/apt/sources.list.bak /etc/apt/sources.list && \

rm /etc/apt/apt.conf.d/00skip-verify-peer.conf

# &% horovod v0.22.1 EERIFITFAY openmpi 3.0.0 {4
# https://github.com/horovod/horovod/blob/v0.22.1/docker/horovod/Dockerfile
# https://github.com/horovod/horovod/files/1596799/openmpi-3.0.0-bin.tar.gz
COPY openmpi-3.0.0-bin.tar.gz /tmp
RUN cd /usr/local && \

tar -zxf /tmp/openmpi-3.0.0-bin.tar.gz && \

ldconfig && \

mpirun --version

# 110 ma-user FIF (uid = 1000, gid = 100)
# FEFIEMBS SR ETFE gid = 100 B94E, FEtk ma-user FAFETEE(FA
RUN useradd -m -d /home/ma-user -s /bin/bash -g 100 -u 1000 ma-user

# M_E3R builder stage &% /home/ma-user/miniconda3 BRZIXpSREGNEAZER

COPY --chown=ma-user:100 --from=builder /home/ma-user/miniconda3 /home/ma-user/miniconda3

# IRERREGRABPSTEER
USER ma-user
WORKDIR /home/ma-user

# BLE sshd, {618 ssh AALIREES

RUN MA_HOME=/home/ma-user && \
# setup sshd dir
mkdir -p ${MA_HOME}/etc && \
ssh-keygen -f ${MA_HOME}/etc/ssh_host_rsa_key -N " -t rsa && \
mkdir -p ${MA_HOME}/etc/ssh ${MA_HOME}/var/run && \
# setup sshd config (listen at {{MY_SSHD_PORT}} port)
echo "Port {{MY_SSHD_PORT}}\n\

HostKey ${MA_HOME}/etc/ssh_host_rsa_key\n\

AuthorizedKeysFile ${MA_HOME}/.ssh/authorized_keys\n\

PidFile ${MA_HOME}/var/run/sshd.pid\n\

StrictModes no\n\

UsePAM no" > ${MA_HOME}/etc/ssh/sshd_config && \
# generate ssh key
ssh-keygen -t rsa -f ${MA_HOME}/.ssh/id_rsa -P " &&\
cat ${MA_HOME}/.ssh/id_rsa.pub >> ${MA_HOME}/.ssh/authorized_keys && \
# disable ssh host key checking for all hosts
echo "Host *\n\

StrictHostKeyChecking no" > ${MA_HOME}/.ssh/config

# RERREEMENETE

# 1555 WMEE PYTHONUNBUFFERED=1, A HEES%

ENV PATH=/home/ma-user/miniconda3/bin:$PATH \
LD_LIBRARY_PATH=/usr/local/cuda/lib64:/usr/lib/x86_64-linux-gnu:$LD_LIBRARY_PATH \
PYTHONUNBUFFERED=1

XF Dockerfile MIHRERIEZSIESHNE SN Docker EF N,
8. T E(MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz

HFHAMBEhttps://network.nvidia.com/products/infiniband-drivers/linux/
mlnx_ofed/, Bd5 “Download” , “Version” j#%&#¥ “5.4-3.5.8.0-LTS” ,
“OSDistributionVersion” 1%&## “Ubuntu 18.04” , “Architecture” &%
“x86 647 , -F?ZMLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-X86_64.tgzo

9. T&iopenmpi-3.0.0-bin.tar.gz,

{sE At https://github.com/horovod/horovod/files/1596799/openmpi-3.0.0-
bin.targz, T#&openmpi-3.0.0-bin.tar.gz3{4
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FHBEENEG 4 [FRBENESI)IZEE (1EEY)|4 )
10. Y5 iR Dockerfile3Z{4. Miniconda3 LEEHEMBIE context AR,
context MIFEXABTUW T,
cor‘teétockerfile

MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz
Miniconda3-py37_4.12.0-Linux-x86_64.sh
mindspore_gpu-1.8.1-cp37-cp37m-linux_x86_64.whl
openmpi-3.0.0-bin.tar.gz

pip.conf

1. WEERRRR. EDockerfileXHFRERIBRITU FanSEEBRIRER

mindspore:1.8.1-ofed-cuda11.1,
docker build . -t mindspore:1.8.1-ofed-cuda11.1

MR IEEE R AT HEAN M2 B SR ARR G R I o

Successfully tagged mindspore:1.8.1-ofed-cuda11.1

Step6 J:ﬂ%%%@ﬁ SWR RS
1. BRARBERRSEHE, ERRE.

4-26 BEEHBRSESE

HEEAM

2. BEALER “elEEEAR” Eﬂu)\ﬂ_,\g?ﬂ\mﬁkﬂ_,\ JFE-8 1ﬁ§IEX_ﬁ_/\g$h $
~EER “deep-learning” , TEIBIAGSHISREIHLZTR “deep-learning”
BEIRAEENIE.

E] 4-27 QAR
eIEENR

1:E0ERR, =2EE—.
2 SpiiEarEEaslEsTEE.
I BN —MEERTR— S SBiE AL LEST S EEEREE.
T~
Li4AS]. BB ¥ER2EE0 cloud-hangzhou. cloud-develop
LA ALEREE john

W
|III

HEFRR deep-learning

3. BEALAE “BRELST , REERIDIES.
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& 4-28 EFRi5S

ERES

41374cc204 swr.c ) rm bomd.com [J

Lroot BFERAMING, WMABERILIES.
HERGERRRGRZRECRE.

a. f#fdocker tagip s HIEHEBRITIRE .
#regionfldomainfERiEE R NLIME, HREFRdeep-learningtBiEE R B ENAIE.
sudo docker tag mindspore:1.8.1-ofed-cuda11.1 swr{region-id}.{domain}/deep-learning/
mindspore:1.8.1-ofed-cudal1.1
#ILEE LA A Z=cn-north-47945)
sudo docker tag mindspore:1.8.1-ofed-cuda11.1 swr.cn-north-4.myhuaweicloud.com/deep-
learning/mindspore:1.8.1-ofed-cudal1.1

b. {EFdocker puship< LIEHR&K
#regionfldomain{E 2IEERILMME, HIREFFRdeep-learningtBiEEIR A B EMNAIE.
sudo docker push swr.{region-id}.{domain}/deep-learning/mindspore:1.8.1-ofed-cuda11.1
#IEAbLASE I Z=cn-north-47341
sudo docker push swr.cn-north-4.myhuaweicloud.com/deep-learning/mindspore:1.8.1-ofed-
cudal1.1

THREGLER, & ‘BRRGRSENE>HRNESR NATEEE LENEE
NiE&R
“swr.cn-north-4.myhuaweicloud.com/deep-learning/mindspore:1.8.1-ofed-
cuda11.1” BIALLBEEMRGRY “SWR_URL” .

Step7 7£ ModelArts _8IEEI)IZRE

1.

BERModelAMsEIRIEHE, MENNKSRESEAADSNORE. Mk
Bl IBSEEREEEN, SXIZAERPaSRER0RR, BUESER,
PRI E IR BTN
FEAMSHERIEE “VISEE > JIEEL" , BRI “IERL” 5I%.
7 ORISR E, HSEXSMES, REEE T8 .

- el MR CERNER .

- BERIE: I CEEN

- @ISl Step6 HIEBZESWRIESFORENBEE. “swrcn-

north-4.myhuaweicloud.com/deep-learning/mindspore:1.8.1-ofed-
cuda11.1” .

- KBEER: RENOBSHEMENHANENBER, Hal: “obs://test-
modelarts/mindspore-gpu/resnet/” , JJIIEIBEB BRI N EIIZ4E2EHY
“${MA_JOB_DIR}/resnet” B, “resnet” HOBSIFHXIBKRENERE
—KBEF, TJLURIELAMEN .

-  Bmp@msd:  “bash ${MA_JOB_DIR}/resnet/run_mpi.sh python $

{MA_JOB_DIR}/resnet/train.py” , LLt&:AT “resnet” AP BETENXHIOBSTE
BAIBERENRE—RER, JLMRIESCIMER
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- JlIEEA: BE IEImIEERAN , SHETRRES “data_path” , 1%
OBSHZREIEERIR R, HIa0 “obs://test-modelarts/mindspore-gpu/
cifar-10-batches-bin/” , FKEVARIEE R “#B2" ,

- e BE RIS LT, SHETRER “output path” , %
OBSTERU) IR AYERIR, BIa0: “obs://test-modelarts/mindspore-gpu/
%Utpu'f/ 7, REBIREAR “BE7 , MMEREABERIRES ‘T

- 8BS BE “1BnEs7 , BT ES:
®  run_distribute=True
" device_num=1 (RIBAAEHPRIGPUREIRE )
®  device_target=GPU

®  epoch_size=2
- KBTE: B “ENnRETE” | EiNRETa:
MY_SSHD PORT=38888,
- AEth: EERARLEED,
- BEEB: EIRGPUIKE
- HETENEC 1PhEE2N
- KARE Elu F1FH.
- R EFERERR: RENOBSHERIILHERIIRR. Hla0: “obs://test-

modelarts/mlndspore—gpu/log/”
7 “AUEEIA” mE, MWAIGELNSHER, WALRERE ‘1B .

JIIW’E%EEEEEZE, EFaBENTAESRREE T, KIBERTH. HiTHEE
i< <F o

1J|Ié’5£{’EJL—ﬂxﬁ-a%iﬁ—ExHjl‘Eﬂ RIEERI S 3B EF RS REAR, il
SRHOHFE LD HEIVNIARSE , IS UTRINE, BEERBNTER

INo

& 4-29 GPU #it&z1TEHEEE (1 METR)

epoch: 1 step: 1875, Tloss s 1.4800076

Train epoch time: 369422.027 ms, per step time: 157.025 ms
epoch: 2 step: 1875, loss 1= 1.0306032

Train epoch time: 66996.087 ms, per step time: 35.731 ms

E] 4-30 GPU #IEIz1THEERE (2 MHETR)

epoch: 1 step: 937, loss s 1.8482083

gepoch: 1 step: 937, loss s 1.342743

Train epoch time: 488492.170 ms, per step time: 521.336 ms
Train epoch time: 4884%0.523 ms, per step time: 521.335 ms
epoch: 2 step: 937, loss s 0.9150252

Train epoch time: 180200.6534 ms, per step time: 192.317 ms
epoch: 2 step: 937, loss s 0.9933052

Train epoch time: 18019%.969 ms, per Ftep time: 192.316 m=s
172.16.0.45 slots=1
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4.2.5 7=:f51: M 0 F 1 HHEBEXEGFFATIIZ ( Tensorflow

+GPU )

IpRTR

e Y

BRI

RKEDNBIMTMNOEN ENERGR, HERZEHREModelArtsSEE LTIk, $RI&
I=F'1§H§EI’JAI§I‘*"W‘E'Tensorﬂow W EROZEIRERGPU,

AR
REEHFRER T HARIIGRIEL o

ARRBIER Linux x86_64 ZRHGAYFENL, BIERZubuntu-18.04, Bid4mE Dockerfile
MHHIEREN F& -

EIT&#J@*“&D'FEA#E’\J"“”%ﬁ@ HEModelArtsF& _E{ERGPUMIIERIRIZTTII
T

e ubuntu-18.04

e cuda-11.2

e python-3.7.13
e mlnx ofed-5.4
e tensorflow gpu-2.10.0

{FRBENXEZREIEIGIEWRT, BEEHE docker BGHYFER, HEE—ENTTA
250, FRESBUTRAIR:

BIRRM

Step1 €IZEOBSHEFISI {43k

Step2 BliEHWEEH LIEFO0BS

Step3 H&FIZMIAFH E{EZ=OBS

Step4 HZEHREN

Step5 HIWEEIENEE

Step6 L{EEHRESWRIRS

Step7 fEModelArts_ 6|1V

© N o v~ wN =

/Iﬂﬂ“sjjlk?#?ﬁ_ thz, BREFEAModelArtsEIGEWSINT, KSAEELTRX
FRREINTS

Step1 Gl OBS #BF03 {43k

£ OBS BRSSHHEIRMEAIN X, AT FHIFHIEIRELARIIZE . FEEZIIE
KHIRUNFTA-5F7, TBOIPEIREEIR “test-modelarts” FIXHRBZTRIINZEEE], &
B RFBEEXRIBR,

B2 OBS B {4KAYR(FIESIE2 N SIEMAFTE S 43k
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BHf{REERRY OBS 5 ModelArts TER—Xig; .

& 4-5 OBS #@3{4¥k5ER

HEZR B

“obs://test-modelarts/tensorflow/ | BBF1FAEIIZBIASZE
code/”

“obs://test-modelarts/tensorflow/ | BBFFEFIBRESE,
data/”

“obs://test-modelarts/ BFEEIEREE,
tensorflow/log/”

Step2 BIFEFIEEFH LIEZE OBS

{FFAMiLhttps://storage.googleapis.com/tensorflow/tf-keras-datasets/
mnist.npz, T “mnist.npz” X4F LEZEOBSHERY “obs://test-modelarts/
tensorflow/data/” MHET,

Step3 EEFIIGHAFF L1EZ OBS

TR ARZHIERERD)ZE Amnist.py, F_EEZOBSHBRY “obs://test-modelarts/
tensorflow/code/” HFET,

mnist.py SR :

import argparse
import tensorflow as tf

parser = argparse.ArgumentParser(description='"TensorFlow quick start')
parser.add_argument('--data_url', type=str, default="./Data", help='path where the dataset is saved')
args = parser.parse_args()

mnist = tf.keras.datasets.mnist

(x_train, y_train), (x_test, y_test) = mnist.load_data(args.data_url)
x_train, x_test = x_train / 255.0, x_test / 255.0

model = tf.keras.models.Sequential([
tf.keras.layers.Flatten(input_shape=(28, 28)),
tf.keras.layers.Dense (128, activation="relu'),
tf.keras.layers.Dropout(0.2),
tf.keras.layers.Dense(10)

)

loss_fn = tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True)
model.compile(optimizer='adam’,
loss=loss_fn,

metrics=['accuracy'])

model.fit(x_train, y_train, epochs=5)

Step4 HERFEEEMN,

HEE—E Linux x86_64 ZRAGRIEAM, IRERFERubuntu-18.04, RAILUESEERIN
B SEMERARSSERECS SE N AR EBRENIHITEEXRERAIEIE,
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TILECSERSZ 22 B MR BB EWEHERLiInuEN RS EE . BEREFEATLE
&, HEE(FEHRubuntul8.0409581%,

4-31 Bl ECS IRS3=5-161F X86 ZRURIAHIRE

e EEEF * | vCPUs | 4vGPUs v | BE | 4GB -
HEET vCPUs |= mE =
(®) texarge.1 WCPUs AGIB
e BAMNIE | t.xlarge.1 | 4vCPUs | 4GiB

| 43 Ubuntu v Ubuntu 15.04 server 64bit(40GB) - C

Step5 #I{FEENXER

Bin: MELRFINTRENERIRS, FHER ModelArts I)IIZIRS3IZ1T .

e ubuntu-18.04

e cuda-11.1

e python-3.7.13

e mlnx ofed-5.4

e mindspore gpu-1.8.1

b EANMENEIT RS Dockerfile EHIEBEMRRINRIELE -

1. ZZE Docker,
LA Linux x86_64 Z2FRUR(ERZ I, 3KEX Docker 36, EaILUERLL TS
SR% Docker, FF %% Docker HEZIESHNEES MW Docker ESF XA,

curl -fsSL get.docker.com -o get-docker.sh
sh get-docker.sh

W docker images ApSAILUITALIN, FR Docker B&EE, WEEATHNT .,
2. HfA Docker Engine iRAK, BT TF®HZ .

docker version | grep -A 1 Engine

wLERUT,
Engine:
Version: 18.09.0
() #88

HEERATZETIZIRAR Docker Engine SREIWEEEN 515
3. HEHRB context BINEFE,

mkdir -p context

4. EFHRARpipIEMY pip.conf . ARBUEREAFIREGUERMRIPiIPIR, H
pip.conf SHRBFUT .
[global]
index-url = https://repo.huaweicloud.com/repository/pypi/simple
trusted-host = repo.huaweicloud.com
timeout = 120
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AR

ERERTFREEZL https://mirrors.huaweicloud.com/home &, 4% pypi , tBAILIEE
pip.conf X{HHAS,

T#tensorflow_gpu-2.10.0-cp37-cp37m-
manylinux_2_17_x86_64.manylinux2014_x86_64.wh(3{&,

EFAMELhttps://pypi.org/project/tensorflow-gpu/2.10.0/#files, T&%
tensorflow_gpu-2.10.0-cp37-cp37m-

manylinux_2_17_x86_64.manylinux2014_x86_64.whl3 {4,
& Miniconda3 &334,
{ERAHbE https://repo.anaconda.com/miniconda/Miniconda3-py37_4.12.0-

Linux-x86_64.sh, & Miniconda3 py37 4.12.0 %34 ( XJRZ python
3.7.13) .

mEBREERDockerfile 34,

£ context 4R AFEE FDockerfilefIZ= 4, FRETRATEANEF,
# BEBEGMEINEBEEAN

# ELRHZS 2R, https://github.com/NVIDIA/nvidia-docker/wiki/CUDA

#

# https://docs.docker.com/develop/develop-images/multistage-build/#use-multi-stage-builds
# require Docker Engine >= 17.05

#

# builder stage

FROM nvidia/cuda:11.2.2-cudnn8-runtime-ubuntu18.04 AS builder

# Bt BREENBARFEELER root
# USER root

# (EREATFHRRGGIRMAY pypi BLE
RUN mkdir -p /root/.pip/
COPY pip.conf /root/.pip/pip.conf

# SRR HRIEMAESRGPRY /tmp BR
COPY Miniconda3-py37_4.12.0-Linux-x86_64.sh /tmp
COPY tensorflow_gpu-2.10.0-cp37-cp37m-manylinux_2_17_x86_64.manylinux2014_x86_64.whl /tmp

# https://conda.io/projects/conda/en/latest/user-guide/install/linux.html#installing-on-linux
# &% Miniconda3 ZIERAEEHRERAI /home/ma-user/miniconda3 B3R+
RUN bash /tmp/Miniconda3-py37_4.12.0-Linux-x86_64.sh -b -p /home/ma-user/miniconda3

# {# Miniconda3 2fiA python #£1& (B /home/ma-user/miniconda3/bin/pip) %% tensorflow whl
RUN cd /tmp && \
/home/ma-user/miniconda3/bin/pip install --no-cache-dir \
/tmp/tensorflow_gpu-2.10.0-cp37-cp37m-manylinux_2_17_x86_64.manylinux2014_x86_64.whl

RUN cd /tmp && \
/home/ma-user/miniconda3/bin/pip install --no-cache-dir keras==2.10.0

# HERERBER
FROM nvidia/cuda:11.2.2-cudnn8-runtime-ubuntu18.04

COPY MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz /tmp

# %% vim / curl / net-tools / mlnx ofed ( {&kSA(ERELLAHFHRESILYL )
RUN cp -a /etc/apt/sources.list /etc/apt/sources.list.bak && \
sed -i "s@http://.*archive.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \
sed -i "s@http://.*security.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \
echo > /etc/apt/apt.conf.d/00skip-verify-peer.conf "Acquire { https::Verify-Peer false }" && \
apt-get update &&\
apt-get install -y vim curl net-tools iputils-ping && \
# mlnx ofed
apt-get install -y python libfuse2 dpatch libnl-3-dev autoconf libnl-route-3-dev pciutils libnuma1
libpci3 m4 libelf1 debhelper automake graphviz bison Isof kmod libusb-1.0-0 swig libmnl0 autotools-
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dev flex chrpath libltdl-dev && \

cd /tmp && \

tar -xvf MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz && \

MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64/mlnxofedinstall --user-space-only --basic --
without-fw-update -q && \

cd - && '\

rm -rf /tmp/* && \

apt-get clean &&\

mv /etc/apt/sources.list.bak /etc/apt/sources.list && \

rm /etc/apt/apt.conf.d/00skip-verify-peer.conf

# 110 ma-user FIF (uid = 1000, gid = 100)
TERIEMBRIRBREFE gid = 100 A94R, FELt ma-user FAFRIEIE{ R
RUN useradd -m -d /home/ma-user -s /bin/bash -g 100 -u 1000 ma-user

# M_E3R builder stage &% /home/ma-user/miniconda3 BERZIXpSREGNEAZER

COPY --chown=ma-user:100 --from=builder /home/ma-user/miniconda3 /home/ma-user/miniconda3

# IREREERANBPSTIEER
USER ma-user
WORKDIR /home/ma-user

# RERREREMENET
# BB IRE PYTHONUNBUFFERED 1, UeHEESL

ENV PATH=/home/ma-user/miniconda3/bin:$PATH \
LD_LIBRARY_PATH=/usr/local/cuda/lib64:/usr/lib/x86_64-linux-gnu:$LD_LIBRARY_PATH \
PYTHONUNBUFFERED=1

XF Dockerfile X RERIEZIESASTESN Docker EF XM,
8. TZMLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz.

HAMLE, B35 “Download” , “Version” i%&#%E “5.4-3.5.8.0-LTS” ,
“OSDistributionVersion” 1% “Ubuntu 18.04” , “Architecture” &%
“x86_64" , TEMLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz,

9. ¥5.5& DockerfileSf4. Miniconda3 ZEEXHERBIE context LR,
context XHEXABIUT .

context
Dockerfile
MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz
Miniconda3-py37_4.12.0-Linux-x86_64.sh
pip.conf
tensorflow_gpu-2.10.0-cp37-cp37m-manylinux_2_17_x86_64.manylinux2014_x86_64.whl

10. MIEBRER . EDockerfileXHFERN B RMITU TSRS RER
tensorflow:2.10.0-ofed-cuda11.2,
docker build . -t tensorflow:2.10.0-ofed-cuda11.2

1T IR AE R AT H I AN T B S BRIR R AT AT o

Successfully tagged tensorflow:2.10.0-ofed-cuda11.2

Step6 J:Fé%ﬁﬁ@ SWR RS
1. BRARBGESEEE, EEREXRE.

4-32 FERBRSEHE

© satsuamRsEEAIEE, SRy

HHEAM
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2. EH_ZIEJ:% “ @UE—E?R 7 ) EEU)\—H—/\%?‘TGEE—E—/\ ULO 18 EZEM—H—/\%F ZK
~BER “deep-learning” , TEMGSHILKREIALREZTR “deep-learning” t8
BERNBEENE.

=] 4-33 QlEE4ER
BliRER

1i8:0ETR, =5E—.
2 S EETsEsTEE,
3 BN —MEI M —aE 2BETA, HESETEIEERSEEE.
A
L4352 e3840 cloud-hangzhou. cloud-develop
LLA-Ad ’:j_lﬁ.ﬂ,q.mhﬂ

sHEEFR deep-learning

i
|III

3. BEALAE “BRELST , REERIDUES.

4-34 BFIES

GRIES

docker login -u iy Wa -p

MmJ
g ]

. KrootFIRERAHINE, MIAZERIHIES,
5. HEBEGRESHEGRRSZEZRCE.

a. f{EFdocker tagapLa_ HIERIGITIRE .
#regionfldomain{E RIEE R HLIME, HETRdeep-learningtiEEHE N BEENANE .
sudo docker tag tensorflow:2.10.0-ofed-cuda11.2 swr.{region-id}.{domain}/deep-learning/
tensorflow:2.10.0-ofed-cuda11.2
#ILRL LA A Z=cn-north-479/5)
sudo docker tag tensorflow:2.10.0-ofed-cuda11.2 swr.cn-north-4.myhuaweicloud.com/deep-
learning/tensorflow:2.10.0-ofed-cuda11.2

b. {#EFdocker push#pd HEHIZ,
#regionFldomain(E RIS NLIRE, HEAZFRdeep-learningtBiBE R NEEXIE.
sudo docker push swr{region-id}.{domain}/deep-learning/tensorflow:2.10.0-ofed-cuda11.2
#IHALLARES I Z=Cen-north-4 3451

sudo docker push swr.cn-north-4.myhuaweicloud.com/deep-learning/tensorflow:2.10.0-ofed-

cuda11.2
6. %EJZ%;’E{%J:%E, £ ‘DEERESEHE>ENESR REUEEE LHENEE
XK.

“swr.cn-north-4.myhuaweicloud.com/deep-learning/tensorflow:2.10.0-ofed-
cuda11.2” BIALLEEXIEGRAY “SWR_URL” .
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Step7 7£ ModelArts _8IEEI)IZREL

1.

BExRModelArtsEIBfEHG, BESRKSEACTMNITRNAIEE. KT
B, IBE2EEREREN. HXZRERNIERENIAR, BWE=RIN,
RIS EREFEHITIE

FEEMSHI=FIEE “YISGEE > JISEL” , BOAEN “JISEL” 51,
£ “eIEIAMRIL” mE, BEEHEXSHER, ARRE ‘T2 .

- eEs: EmR BEXEER .

- RERR: &R ‘BEX .

- REdE: Step5 FIFBEMIRGFEIERIRR. “swren-

north-4.myhuaweicloud.com/deep-learning/tensorflow:2.10.0-ofed-
cuda11.2” ,

- KBBER: RENOBSHEMENHANENER, Hlal: “obs://test-
modelarts/tensorflow/code/” , JEGRIBEWEN TEHENIESEHI “$
{MA_JOB_DIR}/code” B=R, “code” HOBSIFHMLBEENRE—KE
R, JLURELIRMEX

-  Bmhsd: “python ${MA_JOB_DIR}/code/mnist.py” , WALEY “code”
FEFEEXIOBSHFRABRENRE—KRER, TJLURIELIRMEX

- JIEEA: B “IEImIEEANT , SHBTRREN “data_path” , #EEF
OBSHEM “mnist.npz” BIBFE, a0 “obs://test-modelarts/tensorflow/
data/mnist.npz” , IKENAERIRER “BE7 ,

- REM: ERALRIE,

- RRER: EEREGPUMIKE .,

- HETBENE 11

- XAREFEEE: TH.

- (EWHFEER: REHNOBSHIFMIIZHERIRZE, Hla0: “obs://test-
modelarts/mindspore-gpu/log/” .

£ “HUEA” TmE, BINIEEVHSEER, BATRERTE ‘B

ﬂ%ﬁ%ﬁg@%ﬁz}ﬁ, EEBEmEAEREETH. KIBERTE. 7B

mFME,

WA BN —RREE (T —ERATE], IRIBEAYIZR 52 EFNIEIENEEARR, il

HRHSOBIFEEN A DR VNSARE . NISFLRTRINE, BSEEWTAH

No
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4.2.6 =<B1: M 0 B 1 HHEBREMRGFHATIIZ (MindSpore

+Ascend )

4-35 GPU fit&iz1THEER

[ R L R I L R

- ETA:

- ETA:

Os

0=

loss:

[ i | R I R L L R

- ETA:

Os

loss:

.97 70 s e s s e sss s esa st sssess st sss s astss e tsttbassesatrsssesss e satteasrsssrsssssassrasrnss

- ETA:

0=

loss:

[ e 1 R R R R R R T T TN

- ETA:

- ETA:

0=

Os

loss:

[ i R R R I L N L LR

- ETA:

Os

loss:

[ N R R R R R S Ty TN

- ETA:

0=

loss:

[ I N L L R R R LR

- ETA:

- ETA:

0=

Os

loss:

.07 0T st st r s ss s s s st s o s e st st s s s astea e s st et e sa st esas e sasteasrssatsssesassrasress

- ETA:

0=

loss:

0.0741 - accuracy:
0.0743 accuracy
0.0746 accuracy
0.0741 - accuracy:
0.0742 - accuracy:
0.0745 - accuracy:
0.0747 - accuracy:
0.0752 - accuracy:
0.0755 - accuracy:
0.0733 - accuracy:
0.0731 - accuracy:
0.0753 - accuracy:
0.0733 - accuracy:

[ N R R R R R S Ty TN

1503/1875 [===—===m=mmmmmem—eeee ... ]
153;_.-"18?5 ...... ]
156‘;-_.-"1875 ..... 1
159;_.—-"1875 [mmmmmmmmm e L ]
1624 /1875 [====m==m=—mmmmemmemeeeen ]
1654,/1875 [ ]
1685,/1875 [ ]
1716/1875 [ -]
1747,/1875 [ ]
1778/1875 [ ]
1809,/1875 [ S|
1841,/1875 [ -]
1872/1875 [ .]
1875,/1875 [ 1

4.2.6.1 Ip=HHA

AREHIN BT NORN FUEAscendBESRIR, FHERZEHREModelArtsE & LT
gk, SIEPEARAISIZEZMindSpore, & FERINEREEERB TR BAIAscendty

£YER PR

7

ko

o HMTEAIPFZTHBEABIRCANN, FULAZFINERE FENIRIRERF,
IFEREAFENSERMEERGHIFRIE.

- 35 2Zms/step - loss: 0.0732 -

accuracy: 0.9767

e  MindsporehRARSCANNARA, CANNKRASAscenddRzh/E AR AIIEF=ASHIIT

BRXR, RAFTEESHIGEY

Bir: MELFINTREINERRR, FEModelArtsF & EfERAscendERIRIE

TINEES
e ubuntu-18.04

e cann-6.3.RC2 (FFAIRA)

e python-3.7.13

e mindspore-2.1.1
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[MERY::
o AR#FELAcann-6.3.RC2.. mindspore-2.1.1 88148,

o ARBUNABTREAscendBREEREIERIE, BEEAIERAIAscendIXz/EHHIRFHIE R
Rigit bt

e I

EFEEMRGCIRIIGIEIEY, FEERE docker BHAIER, RS —TEIAA
296, FMSBIN AR

Step5 EModelArts_L8lI#ZNotebookFFifEi{
Step6 fEModelArts_ 651V

1. Step1 EIZEROBSHEFIN {4

2. Step2 HEFBHIAIHFH LEZE=OBSH
3. Step3 #HEBEMER

4. Stepd HIEFEBEZESWR

5.

6.

4.2.6.2 Step1 BlI5E OBS HFI34E

BIREEH
EiERSHTIBENT, BIEHEA ModelArts BIEBESIRES, WERARLTF
RETFERT

Step1 Bl OBS HEFIS{43E

7£ OBS IREFEIEFEIINEFE, BFERHEGEIREURIIGRRB . ™RGS, 15
BUEEmRA “test-modelarts” AIHE, FEIEUNFEA-6FTRAIAHE,

Bl OBS #BFINHFANREIESIES N CIREFEFOFTESEE
IBHRRIE(ERRY OBS 5 ModelArts TER—X1d .

& 4-6 OBS @ {K5IxE
prat = Fi&
ob;:/;test-modelarts/ascend/demo- BF =6 Ascend )| AT
code
obs://test-modelarts/ascend/demo- FBFFiE Ascend I)IIZRBIZSHI B EHRD
code/run_ascend/ x,
obs://test-modelarts/ascend/log/ BFE®)IEBE

4.2.6.3 Step2 MR HFF LIEZE OBS

1. EBARZAIFRE)IEMZA mindspore-verification.py 3X{4#0 Ascend RIBENRIA
X (H519) o
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- YA EFERTES LIIZEZA mindspore-verification.py 324,

- Ascend HIBEHHIANEEIELLTSY, BARARTIESIAscend BIEEN
AT

i. run_ascend.py
ii. common.py
iii. rank_table.py
iv. manager.py
v. fmk.py

AR

mindspore-verification.py #lrun_ascend.py IS4G IZVELVRTRY “ Brhas”
HhiEA, Bfssi-Bame: “python ${MA_JOB.D...,

—y—

run_ascend.pyBIANiz{TETEEACcommon.py. rank_table.py. managerpy. fmk.pyfl
2. EHEIIZREIZR mindspore-verification.py 34 ZOBSHERY “obs://test-modelarts/
ascend/demo-code/” XHFET,

W

4-36 )| ZRBI A4 EE5eRkERY OBS %1z

=~ test-modelarts @ MEEE | SAZEFE | | BIEEATE] 2023/10/16 17
B ¥§5 / ascend / demo-code [T
| xig:
=EE PR B Sy
TR v
aESESENIEAREMTS, EF FEEROBS Browser+EA
Eilfic = A PRI,
- e = -
BRI S -
p #=iF EhigZal
HiEE v
[ run_ascend
EisE
mindspore-verification.py NEERE
Data+ v

3.  HfEAscendfIEEIRIASIE (151 ) ZOBSHERY “obs://test-modelarts/
ascend/demo-code/run_ascend/” SHET,
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4-37 Ascend BIBEnIAN 4 E1E5ERLERY OBS 5%

= test-modelarts O @ REFE | SAZEHE | | QUEEETiE) 2023/10/16 17°1
D Y15 | ascend / demo-code / run_ascend O
| s
ey S Efids BH
JalEt R v
5 FEHEROBS Browser+EF:
=i v
HEEE e
X «
< FiF gzl
HuEarE v
common.py TEEE
Bisn
fmk_py TEEE
Data+ v
manager.py TEEE
rank_table py TVETERE
run_ascend.py TEEE

&2~ mindspore-verification.py {4
mindspore-verification.py SR T:

import os

import numpy as np

from mindspore import Tensor
import mindspore.ops as ops

import mindspore.context as context

print('Ascend Envs')

print('JOB_ID: ', os.environ['JOB_ID'])

print('RANK_TABLE_FILE: ', os.environ['RANK_TABLE_FILE'])
print('RANK_SIZE: ', os.environ['RANK_SIZE'])
print('ASCEND_DEVICE_ID: ', os.environ['ASCEND_DEVICE_ID'])
print('DEVICE_ID: ', os.environ['DEVICE_ID'])

print('RANK_ID: ', os.environ['RANK_ID'])

print('------ ")

context.set_context(device_target="Ascend")

x = Tensor(np.ones([1,3,3,4]).astype(np.float32))

y = Tensor(np.ones([1,3,3,4]).astype(np.float32))

print(ops.add(x, y))

Ascend BI9FEIBEIARSC (4

1. run_ascend.py
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import sys
import os

from common import RunAscendLog
from common import RankTableEnv

from rank_table import RankTable, RankTableTemplate1, RankTableTemplate2

from manager import FMKManager
if _name__=='_main_"
log = RunAscendLog.setup_run_ascend_logger()

if len(sys.argv) <= 1:
log.error('there are not enough args')
sys.exit(1)

train_command = sys.argv[1:]
log.info('training command')
log.info(train_command)

if os.environ.get(RankTableEnv.RANK_TABLE_FILE_V1) is not None:
# new format rank table file
rank_table_path = os.environ.get(RankTableEnv.RANK_TABLE_FILE_V1)
RankTable.wait_for_available(rank_table_path)
rank_table = RankTableTemplate1(rank_table_path)
else:
# old format rank table file
rank_table_path_origin = RankTableEnv.get_rank_table_template2_file_path()
RankTable.wait_for_available(rank_table_path_origin)
rank_table = RankTableTemplate2(rank_table_path_origin)

if rank_table.get_device_num() >= 1:
log.info('set rank table %s env to %s' % (RankTableEnv.RANK_TABLE_FILE,
rank_table.get_rank_table_path()))
RankTableEnv.set_rank_table_env(rank_table.get_rank_table_path())
else:
log.info('device num < 1, unset rank table %s env' % RankTableEnv.RANK_TABLE_FILE)
RankTableEnv.unset_rank_table_env()

instance = rank_table.get_current_instance()

server = rank_table.get_server(instance.server_id)
current_instance = RankTable.convert_server_to_instance(server)
fmk_manager = FMKManager(current_instance)
fmk_manager.run(rank_table.get_device_num(), train_command)
return_code = fmk_manager.monitor()

fmk_manager.destroy()

sys.exit(return_code)

2. common.py

import logging
import os

logo = 'Training'

# Rank Table Constants

class RankTableEnv:
RANK_TABLE_FILE = 'RANK_TABLE_FILE'
RANK_TABLE_FILE_V1 = 'RANK_TABLE_FILE_V_1_0'
HCCL_CONNECT_TIMEOUT = 'HCCL_CONNECT_TIMEOUT'

# jobstart_hccl.json is provided by the volcano controller of Cloud-Container-Engine(CCE)
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HCCL_JSON_FILE_NAME = 'jobstart_hccl.json'
RANK_TABLE_FILE_DEFAULT_VALUE = '/user/config/%s' % HCCL_JSON_FILE_NAME

@staticmethod

def get_rank_table_template1_file_dir():
parent_dir = os.environ[ModelArts. MA_MOUNT_PATH_ENV]
return os.path.join(parent_dir, 'rank_table')

@staticmethod
def get_rank_table_template2_file_path():
rank_table_file_path = os.environ.get(RankTableEnv.RANK_TABLE_FILE)
if rank_table_file_path is None:
return RankTableEnv.RANK_TABLE_FILE_DEFAULT_VALUE

return os.path.join(os.path.normpath(rank_table_file_path), RankTableEnv.HCCL_JSON_FILE_NAME)

@staticmethod
def set_rank_table_env(path):
os.environ[RankTableEnv.RANK_TABLE_FILE] = path

@staticmethod
def unset_rank_table_env():
del os.environ[RankTableEnv.RANK_TABLE_FILE]

class ModelArts:
MA_MOUNT_PATH_ENV = 'MA_MOUNT_PATH'
MA_CURRENT_INSTANCE_NAME_ENV = 'MA_CURRENT_INSTANCE_NAME'
MA_VJ_NAME = 'MA_VJ_NAME'

MA_CURRENT_HOST_IP = '"MA_CURRENT_HOST_IP'
CACHE_DIR = '/cache'

TMP_LOG_DIR = '/tmp/log/'

FMK_WORKSPACE = 'workspace'

@staticmethod
def get_current_instance_name():
return os.environ[ModelArts.MA_CURRENT_INSTANCE_NAME_ENV]

@staticmethod
def get_current_host_ip():
return os.environ.get(ModelArts.MA_CURRENT_HOST_IP)

@staticmethod

def get_job_id():
ma_vj_name = os.environ[ModelArts.MA_VJ_NAME]
return ma_vj_name.replace('ma-job', 'modelarts-job’, 1)

@staticmethod
def get_parent_working_dir():
if ModelArts. MA_MOUNT_PATH_ENV in os.environ:
return os.path.join(os.environ.get(ModelArts. MA_MOUNT_PATH_ENV),
ModelArts.FMK_WORKSPACE)

return ModelArts.CACHE_DIR

class RunAscendLog:

@staticmethod
def setup_run_ascend_logger():
name = logo
formatter = logging.Formatter(fmt='[run ascend] %/(asctime)s - %(levelname)s - %(message)s')

handler = logging.StreamHandler()
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handler.setFormatter(formatter)

logger = logging.getLogger(name)
logger.setLevel(logging.INFO)
logger.addHandler(handler)
logger.propagate = False

return logger

@staticmethod
def get_run_ascend_logger():
return logging.getLogger(logo)

3. rank_table.py

import json
import time
import os

from common import ModelArts
from common import RunAscendLog
from common import RankTableEnv

log = RunAscendLog.get_run_ascend_logger()

class Device:
def __init_ (self, device_id, device_ip, rank_id):
self.device_id = device_id
self.device_ip = device_ip
self.rank_id = rank_id

class Instance:
def __init_ (self, pod_name, server_id, devices):
self.pod_name = pod_name
self.server_id = server_id
self.devices = self.parse_devices(devices)

@staticmethod
def parse_devices(devices):
if devices is None:
return []
device_object_list = []
for device in devices:
device_object_list.append(Device(device['device_id'], device['device_ip'], "))

return device_object_list

def set_devices(self, devices):
self.devices = devices

class Group:
def __init_ (self, group_name, device_count, instance_count, instance_list):
self.group_name = group_name
self.device_count = int(device_count)
self.instance_count = int(instance_count)
selfinstance_list = self.parse_instance_list(instance_list)

@staticmethod
def parse_instance_list(instance_list):
instance_object_list = []
for instance in instance_list:
instance_object_list.append(
Instance(instance['pod_name'], instance['server_id'], instance['devices']))

return instance_object_list
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class RankTable:
STATUS_FIELD = 'status’
COMPLETED_STATUS = 'completed'

def __init__(self):
self.rank_table_path = ""
selfrank_table = {}

@staticmethod
def read_from_file(file_path):
with open(file_path) as json_file:
return json.load(json_file)

@staticmethod
def wait_for_available(rank_table_file, period=1):
log.info('Wait for Rank table file at %s ready' % rank_table_file)
complete_flag = False
while not complete_flag:
with open(rank_table_file) as json_file:
data = json.load(json_file)
if data[RankTable.STATUS_FIELD] == RankTable.COMPLETED_STATUS:
log.info('Rank table file is ready for read')
log.info('\n' + json.dumps(data, indent=4))
return True

time.sleep(period)
return False

@staticmethod
def convert_server_to_instance(server):
device_list = []
for device in server['device']:
device_list.append(
Device(device_id=device['device_id'], device_ip=device['device_ip'], rank_id=device['rank_id']))

ins = Instance(pod_name=", server_id=server['server_id'], devices=[])
ins.set_devices(device_list)
return ins

def get_rank_table_path(self):
return self.rank_table_path

def get_server(self, server_id):
for server in self.rank_table['server_list']:
if server['server_id'] == server_id:
log.info('Current server')
log.info("\n' + json.dumps(server, indent=4))
return server

log.error('server [%s] is not found' % server_id)
return None

class RankTableTemplate2(RankTable):

def __init__(self, rank_table_template2_path):
super().__init_ ()

json_data = self.read_from_file(file_path=rank_table_template2_path)

self.status = json_data[RankTableTemplate2.STATUS_FIELD]
if self.status != RankTableTemplate2.COMPLETED_STATUS:
return

# sorted instance list by the index of instance

# assert there is only one group

json_data["group_Llist"][0]["instance_list"] = sorted(json_data["group_list"][0]["instance_list"],
key=RankTableTemplate2.get_index)
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self.group_count = int(json_data['group_count'])
self.group_list = self.parse_group_list(json_data['group_list'])

self.rank_table_path, self.rank_table = self.convert_template2_to_template1_format_file()

@staticmethod
def parse_group_Llist(group_list):
group_object_list = []
for group in group_list:
group_object_list.append(
Group(group['group_name'], group['device_count'], group['instance_count'],
group(['instance_list']))

return group_object_list

@staticmethod

def get_index(instance):
# pod_name example: job94dc1dbf-job-bj4-yolov4-15
pod_name = instance["pod_name"]
return int(pod_name[pod_name.rfind("-") + 1:])

def get_current_instance(self):

get instance by pod name

specially, return the first instance when the pod name is None

‘return:

pod_name = ModelArts.get_current_instance_name()

if pod_name is None:

if len(self.group_list) > 0:
if len(self.group_list[0].instance_list) > 0:
return self.group_list[0].instance_list[0]

return None

for group in self.group_Llist:
for instance in group.instance_list:
if instance.pod_name == pod_name:
return instance
return None

def convert_template2_to_templatel1_format_file(self):
rank_table_templatel_file = {
'status': 'completed',
'version": '1.0',
'server_count": '0',
'server_list": []

}

logic_index = 0
server_map = {}
# collect all devices in all groups
for group in self.group_Llist:
if group.device_count == 0:
continue
for instance in group.instance_list:
if instance.server_id not in server_map:
server_maplinstance.server_id] =[]

for device in instance.devices:
template1_device = {
'device_id": device.device_id,
'device_ip": device.device_ip,
'rank_id": str(logic_index)
}
logic_index += 1
server_maplinstance.server_id].append(template1_device)
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server_count = 0
for server_id in server_map:
rank_table_templatel_file['server_list'].append({
'server_id": server_id,
'device': server_map(server_id]
b

server_count +=1
rank_table_templatel_file['server_count'] = str(server_count)

log.info('Rank table file (Template1)')
log.info("\n' + json.dumps(rank_table_template1_file, indent=4))

if not os.path.exists(RankTableEnv.get_rank_table_template_file_dir()):
os.makedirs(RankTableEnv.get_rank_table_template1_file_dir())

path = os.path.join(RankTableEnv.get_rank_table_template1_file_dir(),
RankTableEnv.HCCL_JSON_FILE_NAME)
with open(path, 'w') as f:
f.write(json.dumps(rank_table_template1_file))
log.info('Rank table file (Template1) is generated at %s', path)

return path, rank_table_template1_file

def get_device_num(self):
total_device_num =0
for group in self.group_Llist:
total_device_num += group.device_count
return total_device_num

class RankTableTemplate1(RankTable):
def __init__(self, rank_table_template1_path):
super().__init_ ()
self.rank_table_path = rank_table_template1_path
self.rank_table = self.read_from_file(file_path=rank_table_template1_path)

def get_current_instance(self):
current_server = None
server_list = self.rank_table['server_list']
if len(server_list) == 1:
current_server = server_list[0]
elif len(server_list) > 1:
host_ip = ModelArts.get_current_host_ip()
if host_ip is not None:
for server in server_list:
if server['server_id'] == host_ip:
current_server = server
break
else:
current_server = server_list[0]

if current_server is None:
log.error('server is not found')
return None
return self.convert_server_to_instance(current_server)

def get_device_num(self):
server_list = self.rank_table['server_list']
device_num =0
for server in server_list:
device_num += len(server['device'])
return device_num

4. manager.py
import time

import os
import os.path
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import signal

from common import RunAscendLog
from fmk import FMK

log = RunAscendLog.get_run_ascend_logger()

class FMKManager:
# max destroy time: ~20 (15 + 5)
#~15(1+2+4+38)
MAX_TEST_PROC_CNT =4

def __init__(self, instance):
self.instance = instance
self.fmk =[]
self.fmk_processes = []
self.get_sigterm = False
self.max_test_proc_cnt = FMKManager.MAX_TEST_PROC_CNT

# break the monitor and destroy processes when get terminate signal
def term_handle(func):
def receive_term(signum, stack):
log.info('Received terminate signal %d, try to destroyed all processes' % signum)
stack.f_locals['self'].get_sigterm = True

def handle_func(self, *args, **kwargs):
origin_handle = signal.getsignal(signal.SIGTERM)
signal.signal(signal.SIGTERM, receive_term)
res = func(self, *args, **kwargs)
signal.signal(signal.SIGTERM, origin_handle)
return res

return handle_func

def run(self, rank_size, command):
for index, device in enumerate(self.instance.devices):
fmk_instance = FMK(index, device)
self.fmk.append(fmk_instance)

self.fmk_processes.append(fmk_instance.run(rank_size, command))

@term_handle

def monitor(self, period=1):
# busy waiting for all fmk processes exit by zero
# or there is one process exit by non-zero

fmk_cnt = len(self.fmk_processes)
zero_ret_cnt =0
while zero_ret_cnt != fmk_cnt:
zero_ret_cnt =0
for index in range(fmk_cnt):
fmk = self.fmk[index]
fmk_process = self.fmk_processes[index]
if fmk_process.poll() is not None:
if fmk_process.returncode != 0:
log.error('proc-rank-%s-device-%s (pid: %d) has exited with non-zero code: %d'
% (fmk.rank_id, fmk.device_id, fmk_process.pid, fmk_process.returncode))
return fmk_process.returncode

zero_ret_cnt += 1
if self.get_sigterm:
break
time.sleep(period)
return 0

def destroy(self, base_period=1):
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log.info('Begin destroy training processes')
self.send_sigterm_to_fmk_process()
self.wait_fmk_process_end(base_period)
log.info('End destroy training processes')

def send_sigterm_to_fmk_process(self):
# send SIGTERM to fmk processes (and process group)
for r_index in range(len(self.fmk_processes) - 1, -1, -1):
fmk = self.fmk[r_index]
fmk_process = self.fmk_processes[r_index]
if fmk_process.poll() is not None:
log.info('proc-rank-%s-device-%s (pid: %d) has exited before receiving the term signal’,
fmk.rank_id, fmk.device_id, fmk_process.pid)
del self.fmk_processes[r_index]
del self.fmk[r_index]

try:
os.killpg(fmk_process.pid, signal.SIGTERM)
except ProcessLookupError:

pass

def wait_fmk_process_end(self, base_period):
test.cnt=0
period = base_period
while len(self.fmk_processes) > 0 and test_cnt < self.max_test_proc_cnt:
for r_index in range(len(self.fmk_processes) - 1, -1, -1):
fmk = self.fmk[r_index]
fmk_process = self.fmk_processes[r_index]
if fmk_process.poll() is not None:
log.info('proc-rank-%s-device-%s (pid: %d) has exited',
fmk.rank_id, fmk.device_id, fmk_process.pid)
del self.fmk_processes[r_index]
del self.fmk[r_index]
if not self.fmk_processes:
break

time.sleep(period)
period *= 2
test_cnt +=1

if len(self.fmk_processes) > 0:
for r_index in range(len(self.fmk_processes) - 1, -1, -1):
fmk = self.fmk[r_index]
fmk_process = self.fmk_processes[r_index]
if fmk_process.poll() is None:
log.warn('proc-rank-%s-device-%s (pid: %d) has not exited within the max waiting time, '
'send Kkill signal’,
fmk.rank_id, fmk.device_id, fmk_process.pid)
os.killpg(fmk_process.pid, signal.SIGKILL)

5. fmk.py

import os

import subprocess

import pathlib

from contextlib import contextmanager

from common import RunAscendLog
from common import RankTableEnv
from common import ModelArts

log = RunAscendLog.get_run_ascend_logger()

class FMK:

def __init__(self, index, device):
self.job_id = ModelArts.get_job_id()
self.rank_id = device.rank_id
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self.device_id = str(index)

def gen_env_for_fmk(self, rank_size):
current_envs = os.environ.copy()

current_envs['JOB_ID'] = self.job_id

current_envs['ASCEND_DEVICE_ID'] = self.device_id
current_envs['DEVICE_ID'] = self.device_id

current_envs['RANK_ID'] = self.rank_id
current_envs['RANK_SIZE'] = str(rank_size)

FMK.set_env_if_not_exist(current_envs, RankTableEnv.HCCL_CONNECT_TIMEOUT, str(1800))

log_dir = FMK.get_log_dir()

process_log_path = os.path.join(log_dir, self.job_id, 'ascend', 'process_log', 'rank_' + self.rank_id)
FMK.set_env_if_not_exist(current_envs, '"ASCEND_PROCESS_LOG_PATH', process_log_path)
pathlib.Path(current_envs['ASCEND_PROCESS_LOG_PATH']).mkdir(parents=True, exist_ok=True)

return current_envs

@contextmanager
def switch_directory(self, directory):
owd = os.getcwd()
try:
os.chdir(directory)
yield directory
finally:
os.chdir(owd)

def get_working_dir(self):
fmk_workspace_prefix = ModelArts.get_parent_working_dir()
return os.path.join(os.path.normpath(fmk_workspace_prefix), 'device%s' % self.device_id)

@staticmethod
def get_log_dir():
parent_path = os.getenv(ModelArts.MA_MOUNT_PATH_ENV)
if parent_path:
log_path = os.path.join(parent_path, 'log")
if os.path.exists(log_path):
return log_path

return ModelArts. TMP_LOG_DIR

@staticmethod
def set_env_if_not_exist(envs, env_name, env_value):
if env_name in os.environ:
log.info('env already exists. env_name: %s, env_value: %s ' % (env_name, env_value))
return

envs[env_name] = env_value

def run(self, rank_size, command):
envs = self.gen_env_for_fmk(rank_size)
log.info('bootstrap proc-rank-%s-device-%s' % (self.rank_id, self.device_id))

log_dir = FMK.get_log_dir()
if not os.path.exists(log_dir):
os.makedirs(log_dir)

log_file = '%s-proc-rank-%s-device-%s.txt' % (self.job_id, self.rank_id, self.device_id)
log_file_path = os.path.join(log_dir, log_file)

working_dir = self.get_working_dir()
if not os.path.exists(working_dir):
os.makedirs(working_dir)

with self.switch_directory(working_dir):
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# os.setsid: change the process(forked) group id to itself
training_proc = subprocess.Popen(command, env=envs, preexec_fn=os.setsid,
stdout=subprocess.PIPE, stderr=subprocess.STDOUT)

log.info('proc-rank-%s-device-%s (pid: %d)', self.rank_id, self.device_id, training_proc.pid)

# https://docs.python.org/3/library/subprocess.html#subprocess.Popen.wait
subprocess.Popen(['tee’, log_file_path], stdin=training_proc.stdout)

return training_proc

4.2.6.4 Step3 4IEBENER
A BAEBIT4RES Dockerfile X{AHSIVEEE N ESIRIUIRIESTE |
Bt MR T ORI SEER, FHER ModelArts JIEIRSIET .

e ubuntu-18.04

e cann-6.3.RC2 (FFERA)

e python-3.7.13

e mindspore-2.1.1

AR

Mindspore fRZA&S CANN kA, CANN fRZAFIAscendIRzh/EUHARAISBFAEAITECRER, IR
AAEESHU)I4EM
AU BT REAscendB R HEFIERE, BELEIERAIAscendIFE/EHMRANEBRIR
it bz TE .

1. JE&E—A Linux aarch64 Z2IRIEA, BIERFERubuntu-18.04, EeJLUES
TEREIFIAERY B =ARSSEIECS &N AR EBNENIHITEE XIRGIHIE

TISLECSERSBS RAIIBMIRIEIBESEMIHERLinuEHERIRSER . REIEEAT
BR, HEFFERubuntu18.0419% 1K

4-38 G2 ECS R5325-1%5 X86 SRR ATLIRE

i BHER v | vCPUs | 4vCPUs v | @E | 4GB -
HEER vCPUs = HE =
(@) t6xarge.1 4CPUs 4GB
=gl EEAITE | te.xlarge.1 | 4vCPUs | 4GiB
=8 pitEi HEES =5z g ®@
| 43 Ubuntu - Ubuntu 15.04 server 64bit(40GB) * | C

2. &% Docker,
LA Linux aarch64 ZEHARRIER % A, IKEX Docker &8, EAILMERLLT
59 R% Docker, FxF %% Docker WEZIESHNEZS M Docker EFF A,

curl -fsSL get.docker.com -o get-docker.sh
sh get-docker.sh

Y05R docker images S RILIITRIN, R Docker &3, WEEAIBND,
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10.

Bxhdocker,

systemctl start docker

A Docker Engine iRA, HITAI &%,

docker version | grep -A 1 Engine

wLERUT,
Engine:
Version: 18.09.0
() 88

R EFAT S TIZARAAI Docker Engine SREWFEE W& .
R context BISHE

mkdir -p context

EFAFRY pip IE3X 4 pip.conf o ARG AFREGRITREN pip &, H
pip.conf XHFRBIT .

[global]

index-url = https://repo.huaweicloud.com/repository/pypi/simple

trusted-host = repo.huaweicloud.com
timeout = 120

(1] %88
EERTFFRS& https://mirrors.huaweicloud.com/home &1, ¥ pypi , AILIEE
pip.conf M{HAS,
ESFTIFBRY apt B34 Ubuntu-Ports-bionic.list. ARBIERLEEAFFREGR LR
A9 apt JE, HITUITas<SIREN apt R34

wget -O Ubuntu-Ports-bionic.list https://repo.huaweicloud.com/repository/conf/Ubuntu-Ports-
bionic.list

(MEELY::
EHIFRREERIL https://mirrors.huaweicloud.com/home =1, $##2 Ubuntu-Ports ,
LABEFREN apt JEXHHIHS .
& CANN 6.3.RC2-linux aarch64 5 mindspore-2.1.1-cp37-cp37m-
linux_aarch64.whl Z3E3744,
- TFErun34 “Ascend-cann-nnae_6.3.RC2_linux-aarch64.run” ( &
%),

- TFEwhl & “mindspore-2.1.1-cp37-cp37m-linux_aarch64.whl” ( &
HEE) .

(MEEY::
ModelArts24H{Y i HFCANNEIFRIRA, Rzt XAR .
& Miniconda3 L3144,
{ERAHbE https://repo.anaconda.com/miniconda/Miniconda3-py37_4.10.3-

Linux-aarch64.sh, % Miniconda3-py37-4.10.3 L% 4 ( XIR python
3.7.10) o

8 EIR pip IBSE. *run X, *whl X4, Miniconda3 ZEXHHETE
context XXM, context MIFEABTIUNT .

context
Ascend-cann-nnae_6.3.RC2_linux-aarch64.run
mindspore-2.1.1-cp37-cp37m-linux_aarch64.whl
Miniconda3-py37_4.10.3-Linux-aarch64.sh
pip.conf
Ubuntu-Ports-bionic.list

B ASEEIR Dockerfile 3744,
1£ context L HRFHERZ S Dockerfile I, FHFIETARARBBEANES,
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# BEEBEBRIEETNEEEE N
FROM arm64v8/ubuntu:18.04 AS builder

# BB B RINEARPEA2 root
# USER root

# 4% OS kit (R AFHRERIL )
COPY Ubuntu-Ports-bionic.list /tmp
RUN cp -a /etc/apt/sources.list /etc/apt/sources.list.bak && \
mv /tmp/Ubuntu-Ports-bionic.list /etc/apt/sources.list && \
echo > /etc/apt/apt.conf.d/00skip-verify-peer.conf "Acquire { https::Verify-Peer false }" && \
apt-get update && \
apt-get install -y \
# utils
ca-certificates vim curl \
# CANN 6.3.RC2
gcc-7 g++ make cmake zlib1g zlib1g-dev openssl libsglite3-dev libssl-dev libffi-dev unzip pciutils
net-tools libblas-dev gfortran libblas3 && \
apt-get clean &&\
mv /etc/apt/sources.list.bak /etc/apt/sources.list && \
# {3 CANN 6.3.RC2 ZRBFRINRXERIUIR, {15 ma-user AILAS A\
chmod o+w /usr/local

RUN useradd -m -d /home/ma-user -s /bin/bash -g 100 -u 1000 ma-user

# IRERREGRANBPSITEER
USER ma-user
WORKDIR /home/ma-user

# (FREATHRE GG pypi BEE
RUN mkdir -p /home/ma-user/.pip/
COPY --chown=ma-user:100 pip.conf /home/ma-user/.pip/pip.conf

# SRR EHEIERIAFEER P /tmp BR
COPY --chown=ma-user:100 Miniconda3-py37_4.10.3-Linux-aarch64.sh /tmp

# https://conda.io/projects/conda/en/latest/user-guide/install/linux.html#installing-on-linux
# &4 Miniconda3 ZIEAZSESRIZAY /home/ma-user/miniconda3 BRH+
RUN bash /tmp/Miniconda3-py37_4.10.3-Linux-aarch64.sh -b -p /home/ma-user/miniconda3

ENV PATH=$PATH:/home/ma-user/miniconda3/bin

# &4 CANN 6.3.RC2 Python Package &5
RUN pip install numpy~=1.14.3 decorator~=4.4.0 sympy~=1.4 cffi~=1.12.3 protobuf~=3.11.3 \
attrs pyyaml pathlib2 scipy requests psutil absl-py

# &% CANN 6.3.RC2 E /usr/local/Ascend B

COPY --chown=ma-user:100 Ascend-cann-nnae_6.3.RC2_linux-aarch64.run /tmp

RUN chmod +x /tmp/Ascend-cann-nnae_6.3.RC2_linux-aarch64.run && \
/tmp/Ascend-cann-nnae_6.3.RC2_linux-aarch64.run --install --install-path=/usr/local/Ascend

# &% MindSpore 2.1.1
COPY --chown=ma-user:100 mindspore-2.1.1-cp37-cp37m-linux_aarch64.whl /tmp
RUN chmod +x /tmp/mindspore-2.1.1-cp37-cp37m-linux_aarch64.whl && \

pip install /tmp/mindspore-2.1.1-cp37-cp37m-linux_aarch64.whl

# HERERERER
FROM arm64v8/ubuntu:18.04

# 4% OS kit ({EREAFRERIL )
COPY Ubuntu-Ports-bionic.list /tmp
RUN cp -a /etc/apt/sources.list /etc/apt/sources.list.bak && \
mv /tmp/Ubuntu-Ports-bionic.list /etc/apt/sources.list && \
echo > /etc/apt/apt.conf.d/00skip-verify-peer.conf "Acquire { https::Verify-Peer false }" && \
apt-get update && \
apt-get install -y \
# utils
ca-certificates vim curl \
# CANN 6.3.RC2
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11.

12.

13.

gcc-7 g++ make cmake zlib1g zlib1g-dev openssl libsglite3-dev libssl-dev libffi-dev unzip pciutils
net-tools libblas-dev gfortran libblas3 && \

apt-get clean &&\

mv /etc/apt/sources.list.bak /etc/apt/sources.list

RUN useradd -m -d /home/ma-user -s /bin/bash -g 100 -u 1000 ma-user

# M _ER builder stage FEHIBRFILHIBRERIIEZEFR

COPY --chown=ma-user:100 --from=builder /home/ma-user/miniconda3 /home/ma-user/miniconda3
COPY --chown=ma-user:100 --from=builder /home/ma-user/Ascend /home/ma-user/Ascend

COPY --chown=ma-user:100 --from=builder /home/ma-user/var /home/ma-user/var

COPY --chown=ma-user:100 --from=builder /usr/local/Ascend /usr/local/Ascend

# RERREEMENETE

# BSBEE CANN EXIRETS

# BE B E Ascend Driver I8XIf BTS2

# 1555 WMEE PYTHONUNBUFFERED=1, AR HEES%

ENV PATH=$PATH:/usr/local/Ascend/nnae/latest/bin:/usr/local/Ascend/nnae/latest/compiler/

ccec_compiler/bin:/home/ma-user/miniconda3/bin \
LD_LIBRARY_PATH=$LD_LIBRARY_PATH:/usr/local/Ascend/driver/lib64:/usr/local/Ascend/driver/

lib64/common:/usr/local/Ascend/driver/lib64/driver:/usr/local/Ascend/nnae/latest/lib64:/usr/local/

Ascend/nnae/latest/lib64/plugin/opskernel:/usr/local/Ascend/nnae/latest/lib64/plugin/nnengine \
PYTHONPATH=$PYTHONPATH:/usr/local/Ascend/nnae/latest/python/site-packages:/usr/local/

Ascend/nnae/latest/opp/built-in/op_impl/ai_core/tbe \
ASCEND_AICPU_PATH=/usr/local/Ascend/nnae/latest \
ASCEND_OPP_PATH=/usr/local/Ascend/nnae/latest/opp \
ASCEND_HOME_PATH=/usr/local/Ascend/nnae/latest \
PYTHONUNBUFFERED=1

# IRERREGRABPSITEER
USER ma-user
WORKDIR /home/ma-user

%F Dockerfile X REIEZIESHA SN Docker B X1,
HIAEEIZ2 SR Dockerfile 324, LtbAT context SLAKABTIT -

context
Ascend-cann-nnae_6.3.RC2_linux-aarch64.run
Dockerfile
mindspore-2.1.1-cp37-cp37m-linux_aarch64.whl
Miniconda3-py37_4.10.3-Linux-aarch64.sh
pip.conf
Ubuntu-Ports-bionic.list

HERIRRR . £ Dockerfile HFFAERIBRHUTU Fan SWEBHIRER o

docker build . -t mindspore:2.1.1-cann6.3.RC2

R IR LS R LRI TR B SR BRI AT o

Successfully tagged mindspore:2.1.1-cann6.3.RC2

KHIEeAYRG EEESWRERSS, BiAZ=Stepd EEHREZESWR,

4.2.6.5 Step4 F{EHIFZE SWR

AEPNBUTIEHIEFREE EEESWRIRSS , H{EEEEModelArts_EBIFE)I|25
{ENLBTRER
1. SRERBRRSIEHE, BEXE,

4-39 BEREHRS =S
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2. BEFEALA “GIEART , MABLNSRTTHREARCE, BEEXALNER, &
TBIER “deep-learning” , THEHRIGSHILZRENERZIR “deep-learning”
BRI AEENRE.

4-40 gIEAR
BIEER

1:EEERR, 2FE—.
2 SRR EET B MER,
3 BB —ME]L S, LESETSHiEESEEE.
=i
Li4x8]. EB fERiEEE cloud-hangzhou. cloud-develop
LA~ ALEE:E4 T john

FHEFR desp-learning

i
i}

3. BEALR ‘BRIEST , REERNTES.

4-41 BFIES

X
A
SRIES
docker login -u cn-north-4@\ W9 -p 2f2
' 9
41374cc204 swr.c piine ] neriseessisiesd.com [

. LAroot BPERTHING, MABERIHEES
5. HERBESTRRERFIRECE.

a. f#iFdocker tagan <t EIBRGITIRE .
#regionfldomainE 2B NLPNME, HARZFRdeep-learningtBiEE AR ENHYE,
sudo docker tag mindspore:2.1.1-cann6.3.RC2 swr{region}.{domain}/deep-learning/
mindspore:2.1.1-cann6.3.RC2
#LAEERA=AEE=I S5l
sudo docker tag mindspore:2.1.1-cann6.3.RC2 swr.cn-north-4.myhuaweicloud.com/deep-learning/
mindspore:2.1.1-cann6.3.RC2

b. {#EFdocker puship$ HIEEE .,
#regionfldomain{S EiS & HSLPME, A4 EZFRdeep-learningtiEEia B E MAYE .
sudo docker push swr{region}.{domain}/deep-learning/mindspore:2.1.1-cann6.3.RC2
#LAE R EIU )

sudo docker push swr.cn-north-4.myhuaweicloud.com/deep-learning/mindspore:2.1.1-

cann6.3.RC2
6. ;—EEE%?%J:%J’E‘, £ ‘SRBERSIEHE>HVESR REUEECE LENEE
YR

“swr.cn-north-4.myhuaweicloud.com/deep-learning/mindspore:2.1.1-
cann6.3.RC2” BNt BENREAT “SWR_URL”
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4.2.6.6 Step5 7£ ModelArts 8l Notebook FifFiz

1. BEEZISWR EHISEEEMEIModelArtsHUIRIEETEH,

BEXModelArtsSIBIEHIG, EEMSH=HEE “REGEE " , BE TR
&7, RIEFERTEMES.. EREEEGTLARTEIENotebook,

2. TENotebooks{FRETE X iE & EIiENotebookHiFid, FHiXmING, FEFHERK.

a. {ENotebookd{ERBEEXiE & EIZENotebookiZ{FiE2 NETFEENEZE
#ENotebookSLfl

b. {R#FNotebookiZGIR{EiES IMRTFENotebookiF(RIALEE
3. CEMEHERXAING, BERModelArtsi)l|ZREDRYIZR(EL

4.2.6.7 Step6 7= ModelArts L BIZEIIZ/EllL

1. BEZFRModelArtsFIBIZFHIG, EAMSIEHRIEE “IIEETE > 1)IIZEl
New” , BOABN “IIEELL” 5%,

2. 1F “elE)lgell” Tm, EER*XSHER, ARBEE BT .
- SEBI: ®R ‘BEXNEE
- BB &R ‘BEX”
- $E&ihE:  “swr.cn-north-4.myhuaweicloud.com/deep-learning/

mindspore:2.1.1-cann6.3.RC2"

- HBER: REANOBSHEFMEMMAIMHRIER, flal: “obs://test-

modelarts/ascend/demo-code/”

-  Bmp@msd:  “python ${MA_JOB_DIR}/demo-code/run_ascend/
run_ascend.py python ${MA_JOB_DIR}/demo-code/mindspore-
verification.py”

- R"EE EEEERIEN

- KRB EFIRG/EHRACE I E B RIE Ascend HtE o

- R EEER: REHOBSHIERMIIZGHEERIIEEZE. flan: “obs://test-
modelarts/ascend/log/”

3. & “‘HUstRIN” IE, AZELRISHEER, MIATIRERT: ‘187 .
4. IE&fEleERRE, EREEMTHREREE T . KBERTEH. hiTE60
amnSFEMNE.

WEEW—REEEIzT—ERAYE, RIBEZANIE&I S EFIEFIORIERE, il

SRHBIF LT E RV ARE . IEEITRING, BEEENE4-42

F7=o
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E 4-42 EEEIFM Ascend MBIZITHEER

Ascend Envs

JOB_ID: modelarts-job-2436291a-8543-4ah8-84ad-2ddadfledfsc
RAMK_TABLE_FILE: /home/ma-user /modelarts/rank_table/jobstart_hccl. jzon
RANK_SIZE: 1

ASCEND_DEVICE_ID: O

DEVICE_ID: O

RANK_ID: O

[2. 2. 2. 2.]

[2. 2. 2. 2.1]
[[2. 2. 2. 2.]
[z. 2. 2. 2.]
[z. 2. 2. 2.1]
[[z. 2. 2. 2.]
[z. 2. 2. 2.]
[z. 2. 2. 2.111]

4.3 HEF)EE R
4.3.1 JIEAEN B E N EHILE

PR MR RER )G, FEFRERGES, FREModelArtsTEXAIRGE .

EEK

o HEETENEZERUbuNtu-18.048NRER S, BEIBIMIRAARFESAIER,

o BEMBERIA/NMNEZFISGBLIA, fAAREBIT R RS EE5|E=ERIE—
., B KeaEIm)EEWVEahetE,

ModelArts AR MR EE 5 | ZEZE) 950G, EREFFEMINEEES|ZETERIZHIA
750G, THFECIEERAREITEENSR5E=E,

o HEMERENEABFPYIA “uid” 8 “1000” BIFEF,

o BEMBBRPAFELZEGPUT AscendIRTNTEF . HAFPIEFEGPURIRIZITIIIZIE
AVAY, ModelArtsfa & BaniEGPUIRENIE FIETENIZRIAEFAY /usr/local/nvidia
B, ABEFPEEAscendFZREITIIZAELLET, ModelArtslFE&Ba1EAscendIR
hiEFERETE /usr/local/Ascend/driver BR.

e X86 CPUZEHS, ARM CPUZRMRIETENX B D BIREEEITFXIM CPU 224394
&,

- WITUTHSEEEENXESR CPU 2214
docker inspect {BE M F{&HbE} | grep Architecture
ARM CPU ZRH9IBENER, LAGSEIERENT

"Architecture": "arm64"

- & E ARM EHEER, I ARM CPU 5244,

HIFE Ascend: 1*Ascend 910(32GB) | ARM: 24 £ 96GE 2200GB v

=Tk
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- HUEHRTEE ARM FHERER, J9 X86 CPU 5214,

#IfE | GPU: 1*NVIDIA-V100(32GB) | CPU: 8 £ 64GB 3200GB v

e ModelArts|FAEARFF FEFRERE, BNBAPEEEMREGPERE)IGERE
AUARERED -

4.3.2 EBAREIEEITEE ModelArts i)I|E4FE&

EERGEIBRE JIGEEFEXTN TR,
1. NEGIEIN)IGERAEARFEma-group, “gid =1007 ,
AR
WMBEFE “gid = 100" B, AJESREE “groupadd: GID '100' already exists”

mE@id a4 “cat Jetc/group | grep 100" EHEESFE gid = 100 FHF4A,

WERERFE “gid = 100" AFA, WizZEBkDd, T3 Dockerfile ik “RUN groupadd
ma-group -g 100” &<,

2. RGBS EERBIABFPma-user, “uid =1000” .
() 88
WIREFFT “uid = 1000” FF, AJEE=IREE “useradd: UID 1000 is not unique” . AJi@
iI#5< “cat fetc/passwd | grep 1000” BEHEEEIFAE uid = 1000 BB,

WRERFE “uid =1000” FF, UZEEBNE, TXDockerfiledfflf& “RUN useradd -
d /home/ma-user -m -u 1000 -g 100 -s /bin/bash ma-user” 4%,

3. EEURGPRXIIEAIR, (ESma-user, “uid =1000" RFAIEE.
ERILAZE W N Dockerfile, {ZXER/RR, FEEAFSHIRIIIGEEBENXREAIN

FROM {EB#%H&}
USER root

# WNREFFTE gid = 100 FAF4E, NMER groupadd @<

RUN groupadd ma-group -g 100

# YNEREFFTE uid = 1000 AP, MR useradd &<

RUN useradd -m -d /home/ma-user -s /bin/bash -g 100 -u 1000 ma-user

# BB GPIEESUERUR, {#15 ma-user, uid = 1000 FFANES.,
RUN chown -R ma-user:100 {PythonZ{4& &=}

# REDREEMENETS,

# 5SS WRE PYTHONUNBUFFERED=1, LA AEESK
ENV PYTHONUNBUFFERED=1
#IREREBRIABPSIERR.

USER ma-user
WORKDIR /home/ma-user

WESifDockerfilefg, BWEHATI TR LEHITHIREIIE .

docker build -f Dockerfile . -t {#7$51%&}

HMERINERIRG LEESWR ( SEWTERHA LEREEISWR )
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(AR

DRAEAEBALREHES, ATHEERIBIIRE, BETRRBTEEN: =6l Mo ZF
1 FEBENXEBFHBTFIIILZ ( Pytorch+CPU/GPU ) ,

4.3.3 (EREMRGAEMRIIZRRS

ModelArtsSE&12{ T Tensorflow, Pytorch, MindSporeZ & BiREZ I{EFSHIERM

BR, BRECELTEIFSTESIRERG . SEMBRENRET EHEERER

ETEKEY, SUETFXLEMBEREE— RS HTIE.
HEF)I|GEMR SR RRERES R

FEE S E U T ESBRETGEMIBGROERER

1. Z%Docker, fRdocker imagestn L RILINITALTY), FxDockerE%ds, e

EaTpkd
LAlinux x86_64ZRHARYRIER St 0, IREXDockerZiEa , EalLMERILTIES
Z3EDocker,

curl -fsSL get.docker.com -o get-docker.sh
sh get-docker.sh

2. ERBRI context AU,

mkdir -p context

3. EEAIAR pip IEMf4 pip.conf o ARBUEREAFIREGRUERMART pip R, H
pip.conf SHRFUT .
[global]
index-url = https.//repo.huaweicloud.com/repository/pypi/simple
trusted-host = repo.huaweicloud.com
timeout = 120

AR

FEREERTFREESZL https://mirrors.huaweicloud.com/home &, 8% pypi , AILAEE
pip.conf X{HHAS,

4. 2EINTDockerfileXHFRBRET ModelArtstZ AT IR E R B GRITE— N
BIR. BRSIFAY Dockerfile SUFMIERE context KA . lIZxE AR GBI

152 WIGEMRETIE
FROM {ModelArtsi2 st atat g ithiit}

# Bo&pip
RUN mkdir -p /home/ma-user/.pip/
COPY --chown=ma-user:ma-group pip.conf /home/ma-user/.pip/pip.conf

#IREASEGEMENETE

# S python IR SEIRIZIINZIPATHIAET SR

# 5SS EPYTHONUNBUFFERED=1, LAt BEES

ENV PATH=${ANACONDA_DIR}/envs/${ENV_NAME}/bin:$PATH \
PYTHONUNBUFFERED=1

RUN /home/ma-user/anaconda/bin/pip install --no-cache-dir numpy

5. MEHIRIR. fEDockerfileX 4R BRIUTU Fan SRS HR[IRE
training:v1,
docker build . -t training:v1

FHIRIFRUFIRG LEZESWR ( SEIMTERA LEREEISWR )
SEFRBREEREIIGM L (CPU/GPU ) ET57EModelArts E{ERH
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4.3.4 EB=EHEBRPZIE MLNX_OFED

ins=TER

ModelArts GPURSS 28 LB & 7 Mellanox Technologiesf&, Z#FRDMA ( Remote
Direct Memory Access ) , EttATLATERES RGP LIEMLNX_OFED, f§SNCCLAILL
BERzM<, ReBETRBERE.

NCCLERZMKE, BT RBERANGIEANET/IB, REMZM-KEY, BHRERE
KA IEJINET/Socket, NET/IBIERTIES w58 HHIERE(LFNET/Socket

Z 4-7 ModelArts GPU fR553E Mellanox Technologies -£#0 MLNX_OFED %35
i

AR3588 | Mellanox IRSBEELEN | HEDIRRZER MLNX_OFED hR
GPU &! | Technologies | MLNX_OFED A
= T8 S hRAS
Vnt1 ConnectX-5 4.3-1.0.1.0/4.5- | 4.9-6.0.6.0-LTS
1.0.1.0
Ant8/ ConnectX-6 5.5-1.0.3.2 5.8-2.0.3.0-LTS
Ant1 Dx

%% MLNX_OFED

PAUbuntu18.049252845(% 9181, ZEEMLNX_OFED 4.9-6.0.6.0-LTSHIDockerfiles</5l
IS

AR

DockerfiledS RS T &L, 19 BSRGAITNEKRGEBEB LN o
FROM nvidia/cuda:11.1.1-runtime-ubuntu18.04

RUN cp -a /etc/apt/sources.list /etc/apt/sources.list.bak && \
sed -i "s@http://.*archive.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \
sed -i "s@http://.*security.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list && \
echo > /etc/apt/apt.conf.d/00skip-verify-peer.conf "Acquire { https:Verify-Peer false }" && \
apt-get update && \
apt-get install --no-install-recommends -y lsb-core curl && \
curl -k -o /tmp/MLNX_OFED_LINUX-4.9-6.0.6.0-ubuntu18.04-x86_64.tgz https://content.mellanox.com/
ofed/MLNX_OFED-4.9-6.0.6.0/MLNX_OFED_LINUX-4.9-6.0.6.0-ubuntu18.04-x86_64.tgz && \
cd /tmp &&\
tar xzf MLNX_OFED_LINUX-4.9-6.0.6.0-ubuntu18.04-x86_64.tgz && \
cd MLNX_OFED_LINUX-4.9-6.0.6.0-ubuntu18.04-x86_64 && \
./mlnxofedinstall --user-space-only --without-fw-update --without-neohost-backend --force && \
rm /tmp/MLNX_OFED_LINUX-4.9-6.0.6.0-ubuntu18.04-x86_64.tgz && \
rm -rf /tmp/MLNX_OFED_LINUX-4.9-6.0.6.0-ubuntu18.04-x86_64 && \
apt-get clean &&\
mv /etc/apt/sources.list.bak /etc/apt/sources.list && \
rm /etc/apt/apt.conf.d/00skip-verify-peer.conf

RSB RRBSRAINT:
docker build -f Dockerfile . -t nvidia/cuda:mlnx-ofed-4.9-11.1.1-runtime-ubuntu18.04

WETHRE, HITHTaRSHIUERERREPE MLNX_OFED R,
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docker run -ti --rm nvidia/cuda:mlnx-ofed-4.9-11.1.1-runtime-ubuntu18.04 ofed_info | head -n 1

LRI

MLNX_OFED_LINUX-4.9-6.0.6.0 (OFED-4.9-6.0.6):

4.4 FRBEEMXREREIBRE

X AESEEREMTEFANEE, 3T EfEEModelArtshgi—E1E,

BlESEAO

AEModelArts EREFHEMRGRIZEZE2IAO:

e AO1: EModelArtsizfla “SXEE >EEE" N0, LateIE2RExmTLL
ERIEIGEI AT EEGER, FETLIAHREIRRIAI Gallery,

e AO2: EModelArtstzHlEe  “YIGETE > JISEL > IR ISMFWL” B, B
ﬁ('JEEiESL%’s%, FHER I E AL . BikS IER B E RS IZE
CPU/GPU ) ,

ERESHIgE

4-43 [FREEMRGEIBEE

p!l

ill}
1
&

]

{11

]

Wi

& 4-8 CIEEIESHRA

2%

152AA

=TSk

ik, TR “BEX .

RGbiE

Wik, BeEiRGML.

o BAERGRIMALZANRG: SEABAY TR, AL
SWRERSSEFFAFRIBRRIRG, BIIERES LEREEISWR
&, EEEST2NIUERH LEREEISWR,

o NFHEG: ZEFFFINMMASWRLERAFHEGIELE (<BPER
FRBLRLR>/<REEFR> ) , Ml EAZETIHEER
( swr.<region>xxx.com ) , RE=BErhHHEEZMwHE, £
an:

modelarts-job-dev-image/pytorch_1_8:train-pytorch_1.8.0-cuda_10.2-py_3.7-
euleros_2.10.1-x86_64-8.1.1
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SH

il

EEISES

Ak, JIIECETFERAYOBSERR .

LAI%IE 7 OBSE&TR “obs://obs-bucket/training-test/demo-
code” {EARIBEZR A, OBSERTHHRASEEIITHEI
FAREM “${MA_JOB_DIR}/demo-code” BHZE®, demo-code
HOBSIEMABEBENRE—KEFR, ARPYTLMRIESCIMER .

Wik, BENENHS . ERBERTIESTRE, BalidSl

BaliiT.

o WIRIZENHABRIZpySXE, flatrain.py, Banan<a]
LAS F3python ${MA_JOB_DIR}/demo-code/train.py.

o WRIEBNIARBRIZshSE, fFliimainsh, Bolds$H

LAE#gbash ${MA JOB_DIR}/demo-code/main.sh,
BohasSaIiHER “;7 1 “&&” HHES£HS, BEFIER
THHE . < PrYdemo-code IOBSIEMAIZIRANRE—HKE
xR, ARILURIELPRMER

WmANaHEERE

ESi2d, EFMEIERNEZEZEEMN OBSHREE HUIREPIREEHEH TR
%, YEFFENRHERDEEFEEOBSHET ., BRINEECBPERITMmNG
SH L HIModelArtsIF A 50BSHIHIER B, BRaISERABEXBIATHIEHR
ModelArtsilIZRAICHE 4 o

BIEETMERERNEEN, RRFEREREZABEPEXAMNELE S,

o WMANEE

& 4-9 MANEE

24

SH5EE

SHEWR

RIESLPM U PRV N BIR S HE X AL RIRTR . LA ERIED
BESHUMSEEBPBTINIGRASIESHERST—H, &
NSRS ZARB T EIREUEFRR AR o

BiIgn, |iEARSH{ERargparsefi#tiiydata_urlfE BN EIERIS
#, BACEEXNMEEREMABIENSHEIR

“data_url” .

fik

MANSERNRE, BRRLIBEM R,

FRENS50

MASHAGEREAR, BOAMER “B27 , BELUEE “HRE

=7

==) o
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£

SR

BANLIR

FRE, BRALRIEELIRERRFIEIERMAFRR . BMARRATLL

R “HIEFEUE” oiE “ModelArtsHURE” .

R FAPIEREUERIEAModelArtsEIEEE, IBAILAZIERLAIT=

e

o FREFZEH, HUEEENESERTEIRE,

o HUERRT, 1% “Default” #1 “CarbonData” , 5%,
Hrh “Default” {tEManifesti&= .

o HIEYIS. N “BGHZE” . “UEN” [ “NXADZE” #
‘EEOR ERHIEETIFHTEIRT A TR
ik “‘SCHFISREIRE" . “NSHFRUISEIEE” 0
“TBRHE” . BURYIDIFHENB I SERHLEIRIRE

I

RPELRESSRE SR IIZ M SRR

4-44 MNECE

@n @

ST data_url % HiAEE
AR @ # FEEE
o IMHfEE
*x4-10 BHEE
S SHuRE
SHBZWR IRIBSCPRMLEB A9 |1 B S HE X LA RIZFR . LA ERI
BERESHVNEEEACBFET)FERESHFRE—H, &
MR E XA T KBV ERBRY i 81 -
fBlgn, xR d{ERargparsefBiragtrain_url{EJ9i)l| &6 H 2L
B2, BAtEEENMEELRERLEIENSHEZRA
“train_url” .
DU HMHSEANRE, BRPYTUABENEA,
SRENA T 5@#%@8’9&@7‘55& EINMER ‘27 , BaLukE “NIET
==
A0 R aILMRIESEfRE AR IS N R EIR R
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FERBEMES 4 FERBEEXERIIGER (2814 )
B 4-45 R E
w0 e i Ssam
s FEEE
ENES

(EREEZREIEZEIENT, ModelArtskiFFBFBENXNES, HERFERTIZN. E
NEZREAIERHNGLSH, UanSTSHIFIUENERIEI G,

1. SBAEZ

BE “1BINES” FRIES.

4-46 KINEZS

£H

@ |EmEd

2. ‘RIEES

EBSSHIRBES IEE-11,

£ 4-11 B2RESYH

BOAE R ik &

¥ 5iRR
BFR EABSER,
BEEIRZIFANUAZER, (CHFANEFE . HF. TRIZM
k%
it BENBSHHIESEE . #String. Integer. Floatf1Boolean,
ZOME | ENEBSERINME. CSERIIZGERT, BRAERZEHRHTIIE,
295 B ‘AR EEHMNEER, IFAFRERAMENRETE
FHEKEEEE .
W EEERE
o EIREE, WEERIZEECIEIGIEIRT, STIFECILE)IZIELL
REMRZES .
o EIER, WEERZEECIEIGIEIRT, FSZIFE0IEE)IZIE
W RERRZES
A EANESHEIRIREE .
BEWMAIEFANEFE., P HF. =K. k. T,
FIESGESHIHRRX S,
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A M) I1ZREUZR

R LARIESEIRIEE XL SRR IZRL92R
o KRB GIEEMIRIREE, XIFBik,
o ZRilgh: GEREIFESRIIE.

o  HHINIE: BEEEFDHIV)IE.

4-47 ERIIEEIR

Genliy] s ® = .
£FilEE '
BTG
=TSR 'l.‘
IEEER, AILUTFOIRMAES RS ME TR S E T »

BETRCIBER. B, MAREFHERETISGERPRIERER,
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4-48 ZITIEIS

[; home
[=] ma-user
(=] modelarts

user-job-dir

=E =

= /home/ma-user/modelarts/user-job-
dir

MA_MOUNT_PATH O /home/ma-user/modelarts

Ma_JOB_DIR

/home/ma-user/modelarts/user-job-

MA_WORKING_DIR (] di
ir

B

cd ${MA_WORKING_DIR}
python ${MA_JOB_DIR}/ \

[EEEiRME

BIZEETRE, TIAEREERECIE)IZGIEL, FHREESIEREENRR
Bl IZ Lk (CPU/GPU) .

BRILUSHEIZRIE LR HEIAI Gallery, DEEHEMAFFER.

4.5 {FFRBEMEReIZEIIZEL (CPU/GPU)

R 2 — AN ARNERE . EISERNE—SIET, AERFRRKRE
% HIEMMESHSMAES, BT ERRENRESHNESE, EIAEIRER
NERIFFEIEIRELR, REREIZEIL,

RO
o EEATIIENEE LEEOBSER,
o EEOBSBIREMIMEMNIR, ATFEHIGHLINE.

o EiZEEModelArtsFEEFIFEENIRGE, BEMRGEMERSNIILFLEE
MREE .
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o ERBBEEMRELEZESWRIRS, REFHESUSNMTERFF LERHREISWR,

Bl ZREL

1. BFRModelArtsBIRIZHIS, AAMSA=FIER IEEE > JIGEL” , #
AN Rl 5K,

2. B QISR , BN YNSRI TmE, ESIGEIBXSE. X
SHRRENERA-12,

& 4-12 (R SRR

SHEMR

1520H

cllfESEa

ik, TR “BEXEE” .
WReER ‘SEEET PR TEEMRENEE, It
SMBAETLATE “BRIER” FEEREERCIRITFIEE,

=[Sk

ik, 1R “BEX .

Eat ks

Wik, BeEiRGML.

o BERGRIMALZANRG: BEABA &R, AU
EPWRHE%J‘EE%PE’\J%‘%%%%{%, HIIER R LIEREEISWR

o ANFE&R: IFFMASWRERINATHEG I (<BFEE
FRIBELER>/<EREMR> ) , it FAFESHAER
( swr<region>.xxx.com ) , RHE=BErIFH RG-S, §)
an:

modelarts-job-dev-image/pytorch_1_8:train-pytorch_1.8.0-cuda_10.2-py_3.7-
euleros_2.10.1-x86_64-8.1.1

KBER

ik, JIECBEFEIOBSERR .

LLOBSH&R “obs://obs-bucket/training-test/demo-code” /3
B, NERBSBEEDTEHEIIZESEEH “${MA_JOB_DIR}/
demo-code” BFEH, demo-codeJOBSIFHULIBIR RN RE—
KEZR, AJLURIELRMER

Wik, BEINEnS . ERBERTHRRE, BThISsK

BaiiT.

o NSRBI RBRpy S, Blaltrain.py, BE7@m<SHLA
5Jpython ${MA_JOB_DIR}/demo-code/train.py .,

o USRI BEIHIARRRshI 4, fFliimainsh, 1={7ap< LA

EJybash ${MA_JOB_DIR}/demo-code/main.sh,
Hrhdemo-code JOBSERULIZIRRMIRE—RBF, rILURIE
SCPRMER o

D
B=x

ARFRPIEE)GERBNAER, Bl&i, RASEBRB
BRTHZELBR.
S¥EE, BARHABESFER “/home/ma-user/modelarts/

user-job-dir” .

TEEZF

IGBRPENUGRENER, IISGFLEHR=B8cdRIL
E%T o
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FERBEMESR

4 (FRBE RS ISHRE (KE)I4 )

SHEMR

1588

PllERTpN
SHER

LR E Adata_url, F0IIECIBPRETMASIBRISEIRIT—
B HARTLUEEZRIIGMASE IGEMASEHBFRATILL
B4, fflfN: car_data_url. dog_data_url. cat_data_url,

BIanERIZAR B {ERargparsefi#trdata_urUAR A\ EUERE S,
NEAFEREMAEIERIESHETRadata_url,

import argparse

# BUEERRRIT

parser = argparse.ArgumentParser(description="train mnist",
formatter_class=argparse.ArgumentDefaultsHelpFormatter)

# RIS

parser.add_argument('--train_url', type=str, help="the path model saved')
parser.add_argument('--data_url', type=str, help="the training data')

# BT S

args, unknown = parser.parse_known_args()

IlIZx5N -
iR
&

IR CBURE” B “‘HUETEMENE ERIIGEEAN . EUREFEMEAL
BEI5IEFEOBSEIRFE I EEIZEEAN

WEBshEY, S TEEIREIGEEP.

LLOBS #&f=0bs://obs-bucket/training-test/data 9, FHiESH
BRI FEEIIGSEM “${MA_MOUNT_PATH}/inputs/$
{data_url} N” B=%, NEUERIIZGMASENEEE
fBan:

o NBE—FEmASEdata_urlly, BIESEBITEEIZ:
A2210 “${MA_MOUNT_PATH}/inputs/data_url_0/” &%,

o WRIIFMASEZEEZE, IHMASHBFRD B
car_data_url, dog_data_url, cat_data_url, U)IIZEIBES
THIBRNERDBIN “${MA_MOUNT_PATH}/inputs/
car_data_url_0/” . “${MA_MOUNT_PATH}/inputs/
dog_data_url_1/” . “${MA_MOUNT_PATH}/inputs/
cat_data_url 2/” .

il|Zxta -
SHEWR

g E Atrain_url, IR PRI L EERRIS HIRIT—
o Jté&imﬁjl)ﬁﬁ%%%iﬂléﬂﬁﬂj%ﬁo IER S B IRAT
LIER,

| Zxka -
iR
NE

IFIEFOBSERENIinT . hBeHMEiR, BIEE—

=EFRAE 9lgmt” .

i)I1528 “${MA_MOUNT_PATH}/outputs/${train_url}_N/” =

RIS R A B E) HEFIOBSAY “obs://obs-bucket/training-

test/output” BR T . NEUYENIEEESEANERE -

fBan

o DNBE—FiFZmESEtrain_urllt, JIGSEBHREN “$
{MA_MOUNT_PATH}/outputs/data_url_0/” ,

o MIRIFHMESEREGZS, MW, JIEHESHBFRD 5
Fcar_train_url, dog_train_url, cat_train_url, i)l|lZEHE0E
NBEXREZR23H “${MA_MOUNT_PATH}/outputs/
car_train_url_L0/” . “${MA_MOUNT_PATH}/outputs/
dog_train_url_1/” . “${MA_MOUNT_PATH}/outputs/
cat_train_url 2/”
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SHEWR | 7A

IRt -
FRENT50

IASEEFRIatrain_url@9|gRaE 00, SRBsRES VAR .
SSHRGRES N BEE, AEFTLUSZENTBRIER.

import argparse

parser = argparse.ArgumentParser()
parser.add_argument('--train_url')

args, unknown = parser.parse_known_args()
train_url = args.train_url

SSHRRES AR TER, ABFALSZMTMUEKE
Hy o

import os
train_url = os.getenv("train_url", "")

g

RN FERERMBREY, REmgMEEaiEt, Bais)lgk

WMTFEHE | SR S i 4 R EE SRR A B R .
FER | g SnE T8 .
s Wik, B2 AR .

neETE | 528

BailE, BEReilE—LEOARNMETEMARELLET
IRER ‘HELE” .
REFNBHIMR T EUNRA- 137, 5 T#.

Bk, FIRAXE, ALIREIIGHIEERIXE .

& 4-13 RFEEOAINBAIMEZ SR

nETE Ltz

MA_JOB_DIR KBEFMNRXBF

MA_MOUNT_P | iJlIgta NFDI g B B SRHIRXB R

ATH

VC_TASK_INDE | HEIFEERS|, BEMOFFHRRS .. BVIIGIEHE, Z=FER
X TEN ., E2HUWElH, APILREXMERBELEID

EIZTHEXIZEE,

VC_WORKER_ | TH@EEZE (NPT agZ@ETESEE ) . fl:
HOSTS o EATIE: "${MA_VJ_NAME}${MA_TASK_NAME}-0.$
{MA_VJ_NAME}"

o TS "${MA_VJ NAME}-${MA_TASK_NAME}-0.$
{MA_VJ_NAME},${MA_VJ_NAME}-$
{MA_TASK_NAME}-1.${MA_VJ_NAME}"

MA_NUM_HOS | HET RN, EZEINFESHN “HETHENE +
TS 15£EY .

MA_NUM_GPU | T555H9 GPU ML,

S
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(FREENES 4 (R M B | ST (8R4 )
7= )
$ ERAET SNBSS, oS amEEES R s
{MA_VJ_ NAME [ {MA _VJ NAME}-${MA_TASK_NAME}-0.$
1-$ {MA_VJ_NAME}",
{MA_TASK_NA | NssrRitE 5 AN, Bl HHET AN RART, HIRESTS
ME}-N.$ E0R:
{MA_VJ_NAME
} "${MA_VJ_NAME}-${MA_TASK_NAME}-0.$

{MA_VJ_NAME}".

"${MA_VJ_NAME}-${MA_TASK_NAME}-1.$
{MA_VI_NAME}",
"${MA_VJ_NAME}-${MA_TASK_NAME}-2.$
{MA_VJ_NAME}".

"${MA_VJ_NAME}-${MA_TASK_NAME}-3.$
{MA_VJ_NAME}",

3. J‘gﬁﬂlléﬁﬁﬂﬁiﬁ’ﬂi)ﬂu’fﬁo g2 TR EE S EREEMRERIERLIRFT—

& 4-14 ZRSHRA

SHEBIR izl:lz

RiEith EFBGIEW R, X3F “ANHEFER” 1 “EBEAR
N ”
o,

MRIEFEBZRT, S BEEINERERET AN
FBURREFE. NRBEEBOBRYAE, Flase
FEHN, ST AEIREIRESE R OIS REL
izl
LTEEROTIFTESHNVPCGIFEN , MNRIEEEHRE AR S
EiBVPC, EEELEARRMPEIGREBVPCHIFMN ., BIK
BIFiE2 I ModelArtsRIZg .

RiREE AliCPU. GPU. Ascend, fRIESEFRIZACHIHE MAIZRIR
ESiSh i =N
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SHEMR

ol

MRS

HUEARERIEREE, SRREE . NR)IHEKBIEE
N&ERER, RIBECHESZAREY, BULIEEIIEH
BREERREINE, TRORIRBRAAE. FIE0: )I24
BRI ERGPU, XEBIEHNCPURT, TIRESSEUIZEM
ModelArtssz3FERASNtOBIZIIZ/EL , BILERINIE “%&
it-3t=PM” |IFg.
ZRET, ModelArtsstEEi=iRESMEREZ (NVME SSD ) &
“Jcache” B, FFPRILUERILBRKEFIGRTSE, =
B ZERENHIEREREEAREN, ETLiBREAM
“SKEGINBUEA/N” , BEBAEEN)NEEBHEESR
FERE, BR)GEIBPERAERBIBR

HETRTH

EFHTET SN BAMER “17

PEALALSER

ERERERD (New ) JIZET, RIFAFIREIGIELAY
55K, BUEA1~3, BUAMLKRA, &SMEHRA3.
EEALE T “Fi5h” KEHT, RIFRFESELLSE
o

SFS Turbo

%ﬁﬁ%ﬁ%ﬁﬂﬁi&ﬁlléﬁﬂif, AN SIF RSN IR
NAS ) .

HENEREHER 1R, B1PEREENN T MERIRE, HEH
BEAIUES .. &SHUEHS .

XARFEE

%L%CPUEJZ%G PURIRRS, AJLUERR G “XAREH
& R

OXARERE” FXREAKXA, IGBE30REEHE
12, TR RFER TR AEER T,
17 “XAREFERS” AXE, JUMRE)IGAEERSE
OBSH&fZ, WFERIRE “FUATRE" , BMEE—
ZRIOBSX M ERFMIS TR ERIBE S, FIRTEERY
OBSXHEHRFER/EENIR.

‘PR BREER

V&
=

EEAscendZFRY, FAFTEIRHOBSEHERERE, BT FH
AL ERN BTN, BIEFE—PRIOBSFER
FREITHRERIREX Y, RIEZFEFOBSHERFE
BIEERR,

MA4RRAS 01 (2023-08-09)

IRIERE © LA/ ARBIRAE 169



ModelArts
FERBEMER

4 (FRBE RS ISHEE ()4 )

SHEMR

ol

“EE”

S MERIARSS . ERILURIBE SSSEPRERIRE RS
SHBIHAX, ARSHBEHEREFESMY (EIIRE
TEEEURIE ) FRakIEEE. HHEE.
NEFTFEHEIFX, BRIELIRERES U TS,

o “EHR’ : BHBEMNERSIR. GEILIBECIEE
W, EHSENRSPeEER.
o ST ITRAIEMEEL, T “RIFTRT . YRl
T N (AU S G (17 < | g R (3| 223V S
5" SHhEtt.
5488
o TEHBEARSTHOENER, FEHELFINTA, 1THERM
FINETS AR B . 1T IR FIES LRI
o

o (ERABHEARSAF-ERXRSER, HREDBES ISR
7

o ERIRBZFELIN “GPU” KIISHELA IS “IEUEHIE
" FE

‘BmfELE”

LN E-C SN e 5/

. E%ii%%ﬁ#iﬁ%ﬂi@%, B TEIEERTE B aliF

o WIRABRLSEH, JIEHFIE—HET, RIF—EK
%, EiFEIREA AR SRR E AU ENER.

o BENEIEATEISIRREN “1/NEF”  “2\EgT o “4ih
BE” . 6B “BENX” , BENEEEEEA1~72
INET o

samE @ [ @)

REAE. AN RS

4. BEH YRR, FTR)IEFLRIEIE
R — T B T—ERATIE

BEEHIGMEWERMER, ERTLEITEISGEWSIR, SHEIIGIELAIETR,
NIZEAEFIBR, BFRIIGELNERER, BRESEEBEELFE.

4.6 (FFHETENXEZREIEE)Z(E ( Ascend )

R Ascend-Powered-EnginefiE R G T AHELNTRK, EaILSE— I BENE
1%, BTEENSROEIGEL ., AscendBENBGIGELEIERRS
CPU/GPU —X, {BERFEEMIMKIE:

e Ascend HCCL RANK_TABLE_FILE 3Z{4i5iRB
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4 (FRBE RS ISHRE (KE)I4 )

Ascend HCCL RANK_TABLE_FILE {2t Ascend D =GB IEREE S,
BFAscendt BE O HBE, TTIHCCLES BISEMRT . 2R ET MR
K, PRIFER—. ER" ., HiTModelArtsi2EAISER — 1, =B
Ascend HCCL RANK_TABLE_FILE {4AFIES WA BAI IR FRACE N
ModelArtsi)l|Zx IR 1ERYAscend HCCL RANK_TABLE_FILE 3{4& 7
jobstart_hccljson, SREXGLEEFR4L-15 .

- ModelArtsi)l|ZIR1E jobstart_hccljson3HRS (&R ) =l

{
"group_count": "1",
"group_list": [{
"device_count": "1",
"group_name": "job-trainjob",
"instance_count": "1",
"instance_list": [{
"devices": [{
"device_id": "4",
"device_ip": "192.1.10.254"
1,
"pod_name": "jobxxxxxxxx-job-trainjob-0",
"server_id": "192.168.0.25"
3
1
"status": "completed"
}

jobstart_hccl.json3{4shiYstatusF ERAVEEIGHARZa0ET, HA—ERN
completediRZ&. EFEEIGMAEFstatusFEANEZE FcompletedZ
5, BEEBMHNFRIRAS.

MRS LA EHLEFBEIR—1EUAYjobstart_hccljson3Zf4, BJLAERAII
GRA, EEFstatusFERAMESF FcompletedZfg, HEIR"H&I
jobstart_hccl.json 3 {455 AtEHR—IETURY jobstart_hccl.json 314,

- #RafERYjobstart_hccljson RS (1EiR— ) -6
{

"server_count": "1",
"server_list": [{
"device": [{
"device_id": "4",
"device_ip": "192.1.10.254",
"rank_id": "0"
1,
"server_id": "192.168.0.25"
1
"status": "completed",
"version": "1.0"

}

(1] %83
SIRTNRERISEIN, TTSEREI: M 0 B 1 SHEBENHEBHBTIZ (MindSpore
+Ascend ) FFTiRAYAscendi)||ZRIAHIFEIRIA -

e RANK TABLE FILEIfIEZ =

7% 4-15 RANK_TABLE_FILE IMEZ =15 AR

nETE 15388
RANK_TABLE_FI | iZTRt535 85 RAscend HCCL RANK_TABLE_FILESZ{FR1E
LE B%., {87/user/config,

BEAAETET “${RANK_TABLE_FILE}/
jobstart_hccljson” , BE{RFREUZIG -
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FREEMNER 4 (FRBEXEGIZEE (2814 )

4.7 BRENXRBI| Al KME L B

EIEENES
BRSNS RS, IR .
TE( B

1. MERGKR

- WAZBEEXRGNEMRGESFRKIFET ModelArtsiZIERIREMIRER, #HEFH
F{ERModelArtsRIERAREHIZBENRER, BIfiESNERModelArtshY
EREMEIRIIZRR .

- WRBRRTE=T, RWEREIBENRGTEEEE, TIFE—RER
BAMTEREIN T #E

2. HEBENXMEEZAN
BEMBRBAIKIMEEF15GBLAN, RAAEBIRIREAIAES | ZE=EA/N—
F, B KEeEEm)| &V BEhetE .,
ModelArts AR 285 |22 850G, ERBRitbIAE5 122 ERIENA
750G, ZIEFFECIRERARtEIBENX A5 |ZE=TE,
3. MBEmRRE
- RBREARRAEEER, 52 WIIEEWBEPIRT “No such file or
directory” ,
- EREAEEER, 52l HERETR “No module
named .*”

- AscendBaAFIIGC I A ITIRR

HMEXHARBRETE S XIEHBRA ™ EIRIRE S N ER . thans
INHABRERESE . HAKREEIESE. BE2n6: Mo Z 1 HI1E
BENE&HATFIIZ (MindSpore+Ascend ) .

- RERASERERNARS

SXEEMRRAIENHTHRE, BRERERNEETRS . SRISIFH
MIKEDARAS, IENERLEREFIREN

- NXERPRAE
ZIORAA e N EEN BENARSEIREZNERARSEHN . 158K
dockerfile3Z{4:

RUN if id -u ma-user > /dev/null 2>&1 ; \

then echo 'MA FBFEFE'; \

else echo 'MA BRPAEE' && \

groupadd ma-group -g 1000 && \

useradd -d /home/ma-user -m -u 1000 -g 1000 -s /bin/bash ma-user ; fi && \
chmod 770 /home/ma-user && \

chmod 770 /root && \

usermod -a -G root ma-user

-  Htllx, ALEEARIGHEEAEL.
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https://support.huaweicloud.com/trouble-modelarts/modelarts_13_0009.html
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FREENER 4 (FRBEXEGIZEE (2814 )

BINS RS

FRPERBEMRGIIGIELES, ZIERIIFEVBEENREEHERK . X
FEIRM T iR OIMBREE .
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FREEMNER 5 (FHBENEGROIE Al R (HIEEE )

5 (ERBEENEROIE Al A (EFERE )

5.1 g2 Al NRNBEXGREIE

A UTRRIRE, FERIFAIRBRIIBENRRE, FiFmEModelArtsiE X AT

Bo

o HEMRBPAREEETEEH.

o BTEMRBKXN\ABILI50GB,

o HEXIINEO
IRERGAIIIMNRS RO, #EEEOF Sconfigjson34HapisiE XAJurl—2,
LB REHMIAI BRI, FEEmMnisUEGRANEIERE, ZEBEHREmnistE]
EEIGAER, JLURRIFEHF . Heplisten_iph&a=IP, EAILIBEEE
EXRG, ERRPIRENERIP.

- 1Bkl
curl -X POST \ http://{listen_ip}8080/ \ -F images=@seven.jpg

5-1 listen_ip $REGRA

ro otk 5:/# cat /fetc/

il localhost 1p6-localhost 1p6-loopback
fed@::0 1p6-localnet

ffop::0 ip6-mcastprefix

ffe2::1 1p6-allnodes

ffez2::2 ip6-allrouters

169.254.30.2 d6211431dee3

- R[ERfA
{"mnist_result": 7}

o (miE) EEEEREO
WMRTRDHARERAFUSS, BPARTEConfigjsonMFHEERRIGE
A9#EO, HEModelArtsiEFRE, #Econfig.jsonX{EHEcE . H\SSaliRHIFERSS
By, EeEEROREFERRES, SURESERS.
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FERBEMER

5 ERBEMEEREE Al KA (HEERE )

k|

WNREBLMEIRANFR, VARERREEEO,

BENBEGINREERT “FEIRS ™ EHRFEHROBSIHINRFIEIEE TN, TEMHE
— N obsiEEEREBERU/obs-mount/, BRIEFFEEREECE XS, obsiE
HNFROHEZR BRI FIE . BE . BRINaERFMRER BRI R,

EEERIR BRI obsHATIHE R Zh FERIMIR

RERtaERORAIT.

- URI
GET /health

- i&5Kkflcurl -X GET \ http://{listen_ip}:8080/health
- I@RZRA

{"health": "true"}
- REEB

= 5-1 K&A8
RSB i) RSESH A
200 OK BRI

SF3vass ik
AREAEABTAUEER R, BRERFEENENERL .
REEMIAO

NRFEIEMERS, BERAIBHIANOXEEEAN “/home/runsh” , FH
CMDIREENABENIZER, BHlaNDockerfiledNT:

CMD ["sh", "/home/run.sh"]

RIS IREA A
MRFENSMERS, BEAFTELEpython, jre/jdk. zipFHHE,

(A% ) FFHUp KRS, TIRRDAR
MREESIHRNFRANIIEDA BN SS, BPATRISRSHIHPAY “keep-
alive” S¥18879200s, LAgunicornfR55HE527961, gunicornfREER TASZHF
keep-alive, FERIIZZgeventHEERNSE “--keep-alive 200 -k
gevent” . AEIRSBIERSHIREFGXS, BLALIRER .

(T3 ) RMBESIGTERMES, BEEMRIHEL
MRBEXIFRNARISEPARFENL S, BBATEEREFHIASIGTERMIE
S, HFEAEWERISIGTERMES ZEEF0BMIERHER .. IRRINHRHEE
OIBER SHTERNFHRANI 2Pl SRk, BRIESRMIRE, NKE
SIGTERM{ES 1A, WSHEEBWEIRISKREIIETTEBLER, X PGB
RSABITI0R . BlgNrun.shal REr7R:

#!/bin/bash
gunicorn_pid=""

handle_sigterm() {
echo "Received SIGTERM, send SIGTERM to $gunicorn_pid"
if [ $gunicorn_pid !=""]; then
sleep 60
kill -15 $gunicorn_pid # &% SIGTERM #&gunicornitiz
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wait $gunicorn_pid # EfFqunicornitiE R eL1E
fi
}

trap handle_sigterm TERM

5.2 )\ 0-1 FIEEENEZRFHEIZE Al

FXdModelArts BRIAIFAIAISIZE, ERILISHIHZS | ZMEBENER, FHERES
AModelArts, ﬁUEtJAIF‘ Ao AGFAMBIMAERBEMIRGTRAIN BREE,

FERE LIRSS

BRI T

1. FMERERG: EAMSFEENRGRE, REEETSECIZAINANBRE
MRBHBE .

2. FMEHIFREIT HERGESWRIRS: WIEBEMRGIIAPIEOINGE, TIRES
BENXRE LEESWRIRS

3. BHENEGSZENAINA: K EEESWRIRSAEEZRSAModelArtsHIAIN FBE
B,

4. BAINFERPENELRS: BEANRERE X,

ABEEIRER

LAlinux x86_x6452#9RIEH A, S LAMSLAERIMASAIECSE E A EBRIE
MBTEEMEEAIFIE,

MEECSIRSZ M EMREIESEMEHERBEMRIRSEE . BHRERALIRR, HEF
{ERubuntu18.04H955(% .

5-2 BUE ECS fRS3=5-1b1%F X86 SRR AR

cPuzsig EE @
e el v | vCPUs | 4vCPUs * | ®EF | 4GB
HaE vCPUs |= ME =
(®) texarge.1 4yCPUs 4GiB
=gl EEMNTR | te.xlarge.q | 4vCPUs | 4GiB
=t aEk ==EE TEEE @

| 43 Ubunfu v Ubuntu 15.04 server 64bit(40GB) - | o

1. BRINE, LEDocker, AI&%EDockerEANE ., HAIMITIU TS RE

docker,
curl -fsSL get.docker.com -o get-docker.sh
sh get-docker.sh

2. FREREMER . ARFILAUbuntu18.04841,

docker pull ubuntu:18.04
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https://docs.docker.com/engine/install/binaries/#install-static-binaries

ModelArts
FREENER 5 (FHBEENEROIE Al N (HIEEE )

3. FENXHE “self-define-images” , TEIZNHE THREBENXIEZRH
“Dockerfile” HFIRFERRSZILES “test_app.py” o AEFIIEH, MARSH
3R T flaskiEZE

XA LA RN

self-define-images/
--Dockerfile
--test_app.py

“Dockerfile”
From ubuntu:18.04
# BCBHEA=HIE, % python. python3-pip 1 Flask
RUN cp -a /etc/apt/sources.list /etc/apt/sources.list.bak && \

sed -i "s@http://.*security.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list
&& \

sed -i "s@http://.*archive.ubuntu.com@http://repo.huaweicloud.com@g" /etc/apt/sources.list
&& \

apt-get update && \

apt-get install -y python3 python3-pip && \

pip3 install --trusted-host https://repo.huaweicloud.com -i https://repo.huaweicloud.com/
repository/pypi/simple Flask

# SFINARSAEHRGRER
COPY test_app.py /opt/test_app.py

# BERBNBHGS
CMD python3 /opt/test_app.py

- “test_app.py”
from flask import Flask, request
import json
app = Flask(__name_))

@app.route('/greet', methods=['POST'])
def say_hello_func():

print("----------- in hello func ---------- ")
data = json.loads(request.get_data(as_text=True))
print(data)

username = data['name']
rsp_msg = 'Hello, {}!".format(username)
return json.dumps({"response":rsp_msg}, indent=4)

@app.route('/goodbye’', methods=['GET'])

def say_goodbye_func():
print("----------- in goodbye func ---------- ")
return '\nGoodbye!\n'

@app.route('/', methods=['"POST'])

def default_func():
print("----------- in default func ---------- ")
data = json.loads(request.get_data(as_text=True))
return "\n called default func '\n {} \n'.format(str(data))

# host must be "0.0.0.0", port must be 8080

if _name__=='_main_"
app.run(host="0.0.0.0", port=8080)

4. HN “self-define-images” XK, HTUATHISHEEENERER “testvl”

docker build -t test:v1 .

5. #ZoJLAMERA “docker images” BEHIEIIBEEN IR

AIEREFF LIEREE SWR BRSS
1. ARSI TGRS EMBRE RS

docker run -it -p 8080:8080 test:v1
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5-3 BEaIEENX RS

# rlo ker run -it -p 8080:8080 test:vl
* Serving Flask app "test_app” (lazy loading)
* Environment: production

* Debug mode: off
* Running on http://©.0.0.8:8088/ (Press CTRL+C to quit)

2. A1k, UTIUATHSIRIEEEXREIN= TAPIELIIRE
curl -X POST -H "Content-Type: application/json" --data '{"name":"Tom"}' 127.0.0.1:8080/
curl -X POST -H "Content-Type: application/json" --data '{"name":"Tom"}' 127.0.0.1:8080/greet
curl -X GET 127.0.0.1:8080/goodbye

NRIIEBE X RRIIRERLT, ERINTERR.

& 5-4 &Hﬁ};zlzl

rootf B curl -X POST -H "Content-Type: application/json™ --data '{"name"”:"Tom™}' 127.0.8.1:8088/

llerl rlefault func !

curl -X POST -H “"Content-Type: application/json™ --data "{"name”:"Tom"}' 127.8.8.1:8088/greet

"response”: "Hello, Tom!™
#curl -X GET 127.0.0.1:8080/goodbye

Goodbye!

3. LEBEMRBESWRIRS . LERGRIFBISMFISESNUERF LIERES

SWR,
4. ZEBTENEERLER, BALE ‘BREGRS>BEG-BEER” FIFS
EIE LEE R,
5-5 H{EEBIIE

BEENXREEIE Al A

SENBREQPITFTRESATRE, GF25XEUTSH:
o JTRELKIR: i “NERBEPIEE"
- BREGENRR: EBECHIFEFNEEER

E| 5-6 itFEHFFIIEERE

%
MESBRGFi%EE
EaHE C
s Q
£ EinadiE |= FrimiEE] R
® test 2020-12-08 16:12:44 GMT=08:00

- AHEREEN: EEREBDAMYINIROS . BHERINFIROSS58E
MREPRHAIMNANIR O SERT—H.
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- REEW: GE, TRESEEREERPIREREEHZEIModelArtsH,

-  BEREE: mE, BTEERENRREE. NESEEMEGTRE TR

WEREO, TEEkE “#EEE" , SNSSHAINALEEK.

o apisEEX: IHIE, BFRmERENEGNapistEN . REapisE X FEER
ModelArtsRIESHLE, SEREE 5 .

RGO E S AN N Ef -
{

"arl™ n/n’

"request": {

"Content-type":

}

b
"response": {

"Content-type":

}
b
{

"url": "/greet",

"request": {

"Content-type":

}

b
"response": {

"Content-type":

}
b
{

"url": "/goodbye",

"request": {

"Content-type":

}

b
"response": {

"Content-type":

}
}
]

& Al N FEERE NELIRSS

1. BENEATELRSBANBRENELNRS .
2. FE&ERSEIEMINGE, BEULERSFREREERSFE.

5-7 JEAFAisFE

Ehize

3. EEILAEE “FRN” REIHIEELRSS .

"application/json"

"application/json"

"application/json"

"application/json"

"application/json"

"application/json"
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[ 5-8 GRS

TEURE EEER

5.3 FEF AMEPHEFETIERRER
5.3.1 {75508

FHXdModelArtsBRIASTIFAIAIS |1, EaLlBTBEX BEENEIUEREIMERSA
ModelArts, BJFEZEFAINF,

AR FAN BT EModelArtsBIFF A TR ENotebook P {F FIE MR RITE— TV

E%%‘,{% %#%EJZAIF_\L"EHE’\JQUE, IBENELLIRS . AROUNEARFEI=IREIUF L

B—Uh

BRIEREEUNT:

1. Step1 ENotebookF1aZE—EHEMR: EModelArtsHIFF &R ENotebook i)
EBENER, BERIESEBAINBHERE N EEITE .

2. Step2 HEMINAREEMEIFEREIRER : SHUEKRINIE EXRETMNE
ModelArtsHURGEIERIRF, 5@ F—FFiH.

3. Step3 7ENotebookFTEFFFEIX: ENotebookFiFi{E .

4. Step4 (EFREAAIIRRGATIEHERE: BEIHTHARRESAModelArtsAIAI
MRAEES, HEE LXK,

5.3.2 Step1 7£ Notebook HgE— N iE&

AEBLAModelArtsi2{EHIERT & tensorflow BEINBal{a7ZEModelArtsfINotebook
FPIIE— N FRGF B FAIRBERS .

Bl# Notebook S5l

1. BFRModelArtsizhle, AAMSHETIER ‘2BEE” , KEREAAE 7HD
BN, BAREE, BERENEN é%ﬁﬁﬁéiﬂmﬂmﬁﬁ%’ﬁo

2. EZRModelArtsizHlE, EAMSHZFIERE “FARE > Notebook” , #HA
“Notebook” EIETRMH,

3. BEARLEA “GIZ” , #HA “tliENotebook” TUHE, BEWIIFRIBESSE,
a. IESNotebookEAREFE, BEBR. WA, 2EBm=ELE.
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b. IESNotebooki¥HES%, WNEREGR . FRIIESE, WES-9FiR,

= YBRT . EEAHIBGBTMEE— N SFCPUSREIRIER, fIan:
tensorflow2.1-cuda10.1-cudnn7-ubuntu18.04

" CER  ERARARESE AT, HAUAEERI6.
" R EEBERGPU.
" MR EEBERTANE, EREEREEmE.

5-9 6172 Notebook SL/5l

E=t notebook-90a8

iR

S [ @)
O FEEE0E, BNotebook FISTEE TG ESRNEIEETICE, B, X
(®) 1 2 4 /&t 6 (et =

Q |C
BER i
pytorch1.8-cudal0.2-cudnn7-ubuntu13.04 CPU. GPUERSHFATIIEEEEEE, WBASIPyTorchl 8
pytorch1 4-cuda10.1-cudnn7-ubuntu18.04 CPU. GPUERSEHFENIEEIEER, WBAZIEPyTorchl 4
(®)  tensorflow2 1-cudal0.1-cudnn?-ubuntu18.04 U, GPUERESEFFAMIEEMER, TEAT & ensorflow2 1

HEiFEE PAIETI

4. SHESRME, B “MECIERT HITIISHEIA. SR ATIRE, 2% ‘12
X", FehiNotebookHIBIFERIZ(IE

L)\Notebook§U§E IEESIEEFAINotebookikE S “BliEmr” , BliEITESE
Lo, BOZERE., KYNotebookkEET N “i=f70” BY, %ETNotebookE@J
EHBNT .
5. ¥IFE{THAINotebooksEHl
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5-11 ¥TFF Notebook L/
f\]/\ File Edit Vview Run Kernel Git Tabs Settings Help

I * Cc ¥ [ Launcher

o e s ame a
-/ E Notebook
4 Name - Last Modified
Tensorflow-2.1 python-37.10
u Console
Tensorflow-2.1 python-37.10
Other

1
Ll
C 4=

'
El
@
E

Marks

@ T
Tensorbeard

fown File Pythan File

6. @it * 1588, Lf&dockerfileXX{4HFIERIE {4 ZINotebookd, BIATIER R/
home/ma-user/work/,

dockerfileSZ{HHIEA RS T LAS W DockerfiletEty . EABYHEEAFEHCOHE
%, HEOINSSIERE R,
& 5-12 1% dockerfile S{4FIEEIE 314

.'"\-f\ File Edit Wiew Run Kemmel Git Tabs Setfings Help

- st o s
Filter files by name Q
o .

m/
Q} Mame - Last Modified
™ Dockerfile in a few seconds
— ™ modelzip 3 minutes ago

7. FTFTerminal#im, f#Emodel.zip, #EEEMIBRZIpII4 .
#REDS
unzip model.zip
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5-13 7£ Terminal Z&ixzf#/E model.zip

M\ Fle Edit View Run  Kemnel Git Tabs Settings Help

[ Launcher X | O Terminal 1 X

AV Il I 1 FA\ Il
N7 I A U I F
I vl [ A N I AV N U B R A |
O R O A Iy R Y (SRR
[ | [ AV A | Il 1—

) Using user ma-user
= . Ubuntu 18.84.6 LTS, CUDA-10.1
Tips:
D) Dockerfile 2mingtessgo || 1) Navigate to the target conda envirenment. For details, see /home/ma-user/README.
" | 2) Copy (Ctrl+C) and paste (CtrlsV) on the jupyter terminal.
3) Store your data in /home/ma-user/uork, to uhich a persistent volume is mounted.
(TensorFlow-2.1) [ma-user work]$unzip model.zip
Archive: medel.zip
creating: model/
inflating: model/customize_service.py
inflating: model/saved_model.pb
creating: model/variables/
inflating: model/variables/variables.data-00000-of-08001
inflating: model/variables/variables.index
(Tensorflow-2.1) [ma-user work]$1l
total 24
druxr-xr-x 5 ma-user ma-group 1280 Dec 26 18:56 ./
druxr-x--- 21 ma-user ma-group 40696 Dec 26 10:54 ../
drun------ 4 ma-user ma-group 768 Dec 26 16:56 .Trash-1888/

druxr-x--- 2 ma-user ma-group 256 Dec 26 10:56 .ipynb_checkpoints/
PU-po-- - 1 ma-user ma-group 1325 Dec 26 10:55 Dockerfile
druxr-x--- 3 ma-user ma-group 1824 Sep 29 17:51 model/

(Tensorflow-2.1) [ma-user work]$cd model

(Tensorflow-2.1) [ma-user model]$1l

total 36

druxr-x--- 3 ma-user ma-group 1824 Sep 29 17:51 ./

druxr-xr-x 5 ma-user ma-group 1280 Dec 26 16:56 ../

ma-user ma-group 1946 Sep 29 14:58 customize_service.py
- 1 ma-user ma-group 19809 Aug 29 19:55 saved_model.pb
druxr-x--- 2 ma-user ma-group 768 Aug 29 19:56 varizbles/
(TensorFlow-2.1) [ma-user model]$[]

FIF—1#EY.ipynb3 14, SEEZRIAE, EZEIAPIEREdockerfileSX4F15R
RATHEE AL . MR A SRS E AT RO EiB—ih =,

5-14 FEHEEERIA

P File Edit view Run  xemel Git Tabs Settings Help

N T
o
@ Name -

[ untitled.ipynt X
B+ XD » mc » Cde +v Q@

© from modelarts. image_builder import ImageBuilder
from modelarts.session import Session
session = Session()

Last Modified

3 minu

4ho image = ImageBuilder(sessi

= dockerfile_path

rk/Dockertile

T lous-1:1-0-0] , écustom test AHHE, tensorflons. 1.8 §MAH, 1.0.0.8¢0g

I model

D) Dockerfile 4 hours age

« W untitled.ipy... seconds ago

3 months ago
context="
result = image.build |

MR ARENT:

from modelarts.image_builder import ImageBuilder
from modelarts.session import Session
session = Session()

image = ImageBuilder(session=session,

dockerfile_path="/home/ma-user/work/Dockerfile",

image_url="custom_test/tensorflow2.1:1.0.0", #custom_test2¢H41:Z, tensorflow2.12FIRZR,
1.0.02tag

context="/home/ma-user/work")
result = image.build_push()

FHRBIEETH . RERIESNESBIHEXRISWRH,
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5-15 EFHEGETH
. o ¢ u 1 X | unttedipnb X | @ Launcher x| E Dockertie X | Estomiesencery X -Zm -,
Dockerfile 1&Etx

Dockerfilet#l, RBIRTLAERESFA— 1 Dockerfile X4 . IEARTLAGERBRYIE
isRGIIRIES NIHERIRGSIxR ..

FROM swr.cn-north-4.myhuaweicloud.com/atelier/tensorflow_2_1:tensorflow_2.1.0-cuda_10.1-py_3.7-
ubuntu_18.04-x86_64-20221121111529-d65d817

# here create a soft link from '/home/ma-user/anaconda/lib/python3.7/site-packages/model_service' to '/
home/ma-user/infer/model_service'. It’ s the build-in inference framework code dir

# if the installed python version of this base image is python3.8, you should create a soft link from '/
home/ma-user/anaconda/lib/python3.8/site-packages/model_service' to '/home/ma-user/infer/
model_service'.

USER root

RUN Ln -s /home/ma-user/anaconda/lib/python3.7/site-packages/model_service /home/ma-user/infer/
model_service

USER ma-user

# here we supply a demo, you can change it to your own model files
ADD model/ /home/ma-user/infer/model/1

USER root

RUN chown -R ma-user:ma-group /home/ma-user/infer/model/1
USER ma-user

# default MODELARTS_SSL_CLIENT_VERIFY switch is "true". In order to debug, we set it to be "false"
ENV MODELARTS_SSL_CLIENT_VERIFY="false"

# change your port and protocol here, default is 8443 and https
# ENV MODELARTS_SERVICE_PORT=8080
# ENV MODELARTS_SSL_ENABLED="false"

# add pip install here
# RUN pip install numpy==1.16.4
# RUN pip install -r requirements.txt

# default cmd, you can chage it here
# CMD sh /home/ma-user/infer/run.sh

RER S

REE X modelzZiph FEAFHCESERNXE, HAMXEHEGIRERE, LU—
FEHFIRRIEERI6,

Model HR T RES SHIERIAI {4 customize_service.py, BRI AT AEIRHE
BRI BRI SR IBAYZEE
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5-16 HIFEE model BRTEE ( FERFBCESREH)

Ikt

{:_-i

variables

customize service

@ saved model

ST Forn

IR ARcustomize_service.pyHI B A S EERATAS EE BB RSN .

ARZEHPIREAIcustomize_service.pySIHEEIRHAU T :

import logging
import threading

import numpy as np
import tensorflow as tf
from PIL import Image

from model_service.tfserving_model_service import TfServingBaseService

class mnist_service(TfServingBaseService):

def __init_ (self, model_name, model_path):
self. model_name = model_name
self model_path = model_path
self. model = None
self.predict = None

# EPEZES NSk saved_modeltEEY, BiIEREZEERT
thread = threading.Thread(target=self.load_model)
thread.start()

def load_model(self):
# load saved_model & HIEEY
self. model = tf.saved_model.load(self.model_path)

signature_defs = self. model.signatures.keys()

signature = []

# only one signature allowed

for signature_def in signature_defs:
signature.append(signature_def)

if len(signature) == 1:
model_signature = signature[0]
else:

logging.warning("signatures more than one, use serving_default signature from %s", signature)
model_signature = tf.saved_model.DEFAULT_SERVING_SIGNATURE_DEF_KEY

self.predict = self. model.signatures[model_signature]

def _preprocess(self, data):
images =[]
for k, v in data.items():
for file_name, file_content in v.items():

image1 = Image.open(file_content)
image1 = np.array(image1, dtype=np.float32)
image1.resize((28, 28, 1))
images.append(image1)

images = tf.convert_to_tensor(images, dtype=tf.dtypes.float32)

preprocessed_data = images

return preprocessed_data
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def _inference(self, data):
return self.predict(data)

def _postprocess(self, data):
return {

"result": int(data["output"].numpy() [0].argmax())
}

5.3.3 Step2 WEAIIRRFEMEREREIRERER

b

Step1 #ENotebook FHFZ— RGP AN B E X RGEMEIRGEES,

HiEEEER .

1.

2.

3

ERModelArtsizhla, EEMSHERIER “SERER” , BE “FHEgR”

HNEARRRTAHE .

MNEGRIBIE, ERIEFEEE, Bd “SZENEMT .

- “SBI%ET ¢ #BlEJ9 swr.en-north-4-myhuaweicloud.com/custom_test/
tensorflow2.1:1.0.0, EAcustom_test/tensorflow2.1:1.0.0 98G5 A
I ERYEGIEIL,

- “ZOFY” @ 1%3%X86_64

- “ZERVY ¢ EIRCPU

5-17 ;FME%

=EE BN B | E=TEEs
Fi:va
e ceu GPU

EMERE, JUERGEEREEEREMEINAEGRR

5.3.4 Step3 7 Notebook HhZEEHEG IR
{ERHIESTRRY B E XRGHTIEIERS RN, EIHAINEES A EIModelArtsHIAIN

B HERB NEXRS
1. ERModelArtsizla, EAMSHEHIERE “FFAIRE > Notebook” , HA

“Notebook” EIEITH . {Z1E7EStep1 Z£NotebookFHIE—H R FEIEERY
Notebook

7ENotebookXIRIR(EF!, B “BE > THEEBR” , 7 “THEEGR” HHIE,
THFGEFE ‘BENER” , BHAEGTEIStep2 WEMRINNEGTHE
EHEBERTMIYES, WES-18FR.
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5-18 TERK

EERES

=gEE&  pytorchl.8-cudal0.2-cudnn?-ubuntul8.04
BiR

®  tensorflow2.1

=3

1.00

FREMAR

custom-test

Bl

BhZEEER9Notebook, FHIFF. i ATerminaliz{TRE, ELEER, =178

MBI Arun.sh, HIGURE, ERREPROAMEMH T run shiEREREIA

\—y—

5-19 iz{T BRI

WA File Edit View Run Kemel Gt Tabs Settings Help
L] Bt Cc ¢ I Terminal x
a R -
o TV 17l
- R 5 [ o |
(O [ P Y S )
¢ Name Last Modified o } | ") (" Il
- mod| SO 1 " SR
=| D cockerfie Using user ma-us
= Ubuntu 18.84.6 LTS, CUDA-18.1
) Untitied.ip

Tips:

1) Navigate to the target conda environment. For details, see /home/ma-user/README.
2) Copy (CtrlsC) and paste (Ctrl+V) on the jupyter terminal.

3) Store your data in
(Tensorflow-2.1) [ma-u:
(TensorFlow-2.1) [ma-u:
total 8
4 ma-user
22 ma-user
--- 2 ma-user
drwRr -X---

Irwxrwxrwx 1 root  root

-
(Tensorflow

5-20 FEHFER

fer]

64 Jul 18 16:40

$ch run.sh ]

ma-group 66 Jul 18 16:41 ./
ma-group 4896 Jul 18 17:86
ma-group 20 Jul 12 09:58 lo
3 ma-user ma-grovp 15 Jul 18 16:41 nod

!

/home/na-user/work, to which a persistent volume is mounted.
ser work]$ed .. /infer/
ser infer]$11

g/

/

1 ma-user ma-group 2517 Jul 12 ©9:36 run.sh
-2.1) [ma-user in

HE—KINE R (F5HFER ) EINotbookH,
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5-21 HEFRNE A

A File Edit view Run  Kemel Git Tabs Settings

& ] ¢ 9

o E
m/

‘) Name - Last Modified
B model 20 hours ago

-— | [ Dockerfile 20 hours ago
M testpng seconds ago
™ Untitled.ipynb 15 hours ago

5. ETH— Y Terminal&in, HATIN N aRSHEHITTON,

curl -kv -F 'images=@/home/ma-user/work/test.png' -X POST http://1

5-22 T

™ Terminal 1 X | B Terminal 4 X

[ v |1 [ /A |1

[ 7 O e N A -
[ AVA I VAN A N N Y A A [ N R A
G T I A ) B A W | (NI
0 T I N S R VN B T A W W | S I P

Using user ma-user
Ubuntu 18.@4.6 LTS, CUDA-10.1
Tips:

27.0.0.1:8080/

1) Mavigate to the target conda environment. For details, see /home/ma-user/README.

2) Copy (Ctrl+C) and paste (Ctrl+V) on the jupyter terminal.

3) Store your data in /home/ma-user/uwork, to which a persistent volume is mounted.

(TensorFlow-2.1) [ma-user work]$curl -kv -F 'images=@/home/ma-user/work/test.png' -X POST http://127.0.0.1:80808/ |

Note: Unnecessary use of -X or --request, POST is already inferred.
*  Trying 127.0.0.1...

* TCP_NODELAY set

* Connected to 127.8.8.1 (127.8.8.1) port 80880 (#8)

POST / HTTP/1.1

Host: 127.8.0.1:8830

User-Agent: curl/7.53.6

Accept: */*

Content-Length: 193@

Expect: 10@-continue

HTTP/1.1 18@ Continue

HTTP/1.1 288 OK

Server: gunicorn

Date: Fri, 22 Jul 2022 03:02:085 GMT
Connection: keep-alive
Content-Type: application/json
Content-Length: 13

BAA A A A A A AN YV YV Y YV

Connection #@ to host 127.0.0.1 left intact

(Tensor‘Flow—2. 1) [ma-user wcnr‘k]$l

miERERER, NREESIRE S E IR A,
HATI T anLSEZLEnginxiRkSs, BizfTrun.shifi.
#EAInginxi#iZ

ps -ef |grep nginx

#XAFTENginXiEXEHTE

kill -9 {;##21D}

#izfTrun.shif s

sh run.sh

BRI TpKill nginxap S EIZXARBNnginiAiE,

Content-Type: multipart/form-data; boundary=-----------ccooemoon 6f1fcob65698b99¢c

FEEFrunshiflx,
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#XHAFRBNginiHIE
pkill nginx
#={Trun.shiiz

sh run.sh

5-23 &S run.sh B

(TensorFlow-2.1) [ma-user infer]$
{TensorFlow-2.1) [ma-user infer]$ps -ef |grep nginx

ma-user 6474 1 @ 1e:57 ? 00:88:80 nginx: master process fusr/sbin/nginx
ma-user 6476 6474 @ 1@:57 ? 08:88:80 nginx: worker process
ma-user 6477 6474 @ 18:57 ? 00:80:80 nginx: worker process

ma-user 7925 1752 @ 1@:59 pts/@ 282:80:80 grep --color=autce nginx
(TensorFlow-2.1) [ma-user infer]$

(TensorFlow-2.1) [ma-user infer]$
(TensorFlow-2.1) [ma-user infer]$kill -9 6474
(TensorFlow-2.1) [ma-user infer]$kill -9 6476
(TensorFlow-2.1) [ma-user infer]$kill -9 6477
(TensorFlow-2.1) [ma-user infer]$
(TensorFlow-2.1) [ma-user infer]$sh run.shl

5.3.5 Step4 IR INRYERER AT IEEEE
$5Step3 ENotebook FEEEEH RTINS E SRS AFIARAEF, 3
ERENELIRSS -
1. EZRModelArtsizfla, EEMSHEHIERE “ANBESIE > AINA” , B
“BUEE” , HNBIZEAINA,
2. REAINBRSE, WES5-24FR.
- JOIRBIRIE: NBREGRPIEE,
- SEBEPENRE: BEDSENEORINEE.
-  AEEREO: EEHTTPS,
- host: &E 8443,
- EPEBRE: IRIRELIE,

5-24 158 Al NS

TSR

MISTFRES (0BS)

NEEEE O @ FENAIRTA A

3. EBapisEX, BF “BRE" £ apisEXFPIEERMALNYE, BEFRNESIT
[Ef el =20
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5-25 IHS apis BX
apsEY. (@ 0\ !:)

. TAESEEN apisB SRR,

apisEX jsonduatEs, TaETrE:

FEE EEwE  FRER R

protocol N string BRI, MEELRES..
url N string EREEE, AR
method N string ERGE, WEEL post
request N object ERESHHETEY (&

response N object ERESIHEREY (B
 request SHIAIT:

~  response &I

apisEX BFAEIT:
It

"url™: /",
"method": "post",
"request": {
"Content-type": "multipart/form-data",
"data": {
"type": "object",
"properties": {
"images": {
"type": "file"
}
}
}
}I
"response": {
"Content-type": "applicaton/json",
"data": {
"type": "object",
"properties": {
"result": {

"type": "integer"

byl
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k|
Egisx"ﬁ)‘iﬁﬁ’—(AlMFﬁin‘Restfull apiFIEEN, BTFEXAINBIEA . B
I\Lo

o BIAINAESapis. ELIZERIAINAEERSMING, HITFUNE, £85)
TRBUFTRISEEY
o BIEAIN BRI R ESapis. ELIZAINBEIPERSMING, TR, FEik
F ERERY | “iEKSEEY AiEsE “application/json” Bk “multipart/
form-data” . IBIRIEITIREY, EBIRSEAISEE,
o E#E “application/json” B, EIEES “FRUMHEE” #HITIAFTN .
o EIFE “multipart/form-data” BY, FIEE “BERESH” , BRSHEVES
RIFERERRmAEZAHETIRN ( LAPostman’afill ) BodyRREHIES
89 “KEY” BIBE, tBFERTFERcurlG<SEETUNER - EHIRIISE
B

4. wERE, B “YRIEIE” , FHANBREEN “IEE7 .

5. BEIZERANBRMAMN=@R, BFAINBRNRAESIZER. ERIFIBE
“BRE > EE&MRSS T, BMEEEARSHISERE.

6. EERERNE, SEUWTRBESXESH.
‘BIRT  IRBRRERTINBEX —MMELRSIER, BETLUEREROAME.
‘R - R CAHERM .
ARSI F “IEERAINBRRA" @ 2EIERAINBIRAS
‘HETRHE” « A TRAERIEE “RISRE" TR, AEHNILRENELR

28
HittS#AIERFRAME.
AR

ERIGEBRRFER, EWERRERCPURTRRHITHE . DERFKECPURTISELIR
SHSWBSERFEER, BERERUREERNIE.
7. SHEETME, BE ‘T—27 , WAESHE, B 1R EEER
SHIFE .
8. BN “BIEBLL > EEMRS WE, FERSMSRETRN 5797 B, FR
ARSSERERIN . SBERIFTIRY “FTN” , FENBRSSFBIAY “Full” WEm. &
ElF, &R,
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[ 5-26 T

EEER

nmmE

TR R R FRMERD
TR

5.4 TEMEEETEHAREPERFFRFEERTHE
5.4.1 ip=AA

AIGEMNM RIS A EEFWEIFAIEELE S A ModelArtsHIFF & TRtENotebook

l&gﬁ&ﬁﬁﬁﬂﬁﬁ , REBRERNEGEEIIEE, AEFAERTFENTILZEIUF
i — o

BEREWNT:

1.  #ENotebookHiZ MR

2. 1ENotebookHiFi{iETy

3. 7ENotebookH{RFi=l&

4. (FHRGEREMRINEGETHESE

5.4.2 Step1 7 Notebook FriZNiEEIE,

1. ZEFEModelArtsizHlEe, EAMISHEFIERE “FARE > Notebook” , #HA
“Notebook” EIETRMH,

2. BEARLERA “GIE” , HA “8l#ENotebook” TUH, BEEIITRIBIEES S,
a. 1ESNotebookEXREFER, @B, WA, 2EEEm=1E,
b. 1EESNotebooki¥MES%], WIEFHER. REMIESE, WNES-27F7R,
. “GER” . RS {&tensorflow 2.1-cuda_10.1-cudnn7-
ubuntu_18.04 (¥ 5|&kr4—: tensorflow 2.1.0-cuda_10.1-
py_3.7-ubuntu_18.04-x86_64 ) =& pytorch1.8-cuda10.2-cudnn7-

ubuntu18.04 (¥ 5|8kxA—: pytorch_1.8.0-cuda_10.2-py_3.7-
ubuntu_18.04-x86_64 ) ,

» HEEN . BRAHRRtSERRIR, LAEER6.

" A BEEEGPU.
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" YR EERETAE, BIREBEIEEEMIIE.

5-27 632 Notebook L3l

< ' 8%ENotebook

* EER notebook-90a8
iR
= EHELE [ @)
O FEEE0E, BNotebook FISTEE TG ESRNEIEETICE, B, X
(®) 1 2 4 /&t 6 (et =

Q|C
BER i
pytorch1.8-cudal0.2-cudnn7-ubuntu13.04 CPU. GPUERSHFATIIEEEEEE, WBASIPyTorchl 8
pytarch1 4-cudal0.1-cudnn7-ubuntu13.04 CPU. GPUBREEFETIIESIER. MBASEPyTorch 4
(®)  tensorflow2 1-cudal0.1-cudnn?-ubuntu18.04 U, GPUERESEFFAMIEEMER, TEAT & ensorflow2 1

i LS

* HitE | GPU: 1*T4(16GB)|CPU: 8 # 32GB A |

3. SHIESZME, BiF ‘ISR #HITHUSHEIA . SERIALTIRE, B ‘iR
X", FehNotebookHIBIFRIRIE
A NotebookFl|FE, IFEGIiETAINotebookkZSH “BliEdh” , fliEdiE=E
JLoEh, Bi0EF. ZNotebookkEZEH “im17#” Y, FRNotebookiZ 8l
EHEETER .

4. FTFHE1THHINotebooksEHl
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5-29 $#JFF Notebook L3
f\]/\ File Edit Vview Run Kernel Git Tabs Settings Help
= IENE + c ¢ I Launcher
2 -/ E Notebook
4 Name - Last Modified
T P
u Console
T P
Other
= M a2
5. @ig T IhaE, HIEEEEXHEINotebooks, BRIATIEEF/home/ma-user/
work/, BRANHEEZRFECES, #HNES SRR .
5-30 L{&EEIE
.-"\J"\ File Edit Wiew Run HKernel Git Tabs Setfings Help
= t e @
o E
]
0 Name - Last Maodified
B jupyter 4 minutes ago
«— | B Isp_symlink & minutes ago
B virtual_documents 5 minutes ago
(Y model.zip seconds ago
6. FTFTerminal#im, fEEmodel.zip, #EEEMIBRZIpII4 .

#BRIEGS
unzip model.zip
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E] 5-31 7£ Terminal iz f#/E model.zip

MNA File Edit View Run  Kemel Git Tabs Settings  Help

3 c & & Terminal 3 X
Q [ - -
IRV Il A Il
AN e A [ I
. I A N I A N I 4% AN W R I [y v |
I\HI(_)IHIH_/\I/_\\I [
[ T N IR A A A Iy

Using user ma-user
Ubuntu 18.@4.6 LTS, CUDA-1@.1
Tips:
1) Mavigate to the target conda environment. For details, see /home/ma-user/README.
2) Copy (Ctrl+C) and paste (Ctrl+V) on the jupyter terminal.
9 3) Store your data in /home/ma-user/work, to which a persistent volume is mounted.
5monthsago || (TensorFlow-2.1) [ma-user work]$unzip model.zip
Archive: model.zip
creating: model/
inflating: model/customize_service.py
inflating: model/saved_model.pb
creating: model/variables/
inflating: model/variables/variables.data-80008-of-80001
inflating: model/variables/variables.index
(TensorFlow-2.1) [ma-user work]$1l
total 32
druxr-xr-x 7 ma-user ma-group 4896 Feb 23 28:04 ./
druxr-x--- 23 ma-user ma-group 4896 Feb 23 19:53 ../

drux------ 4 ma-user ma-group 4@96 Feb 23 2@:82 /
druxr-x--- 2 ma-user ma-group 4096 Feb 23 20:02 7
druxr-x--- 3 ma-user ma-group 4896 Feb 23 19:52 /
Iruxruxrax 1 ma-user ma-group 1 Feb 23 19:51 >/
druxr-x--- 2 ma-user ma-group 4@96 Feb 23 19:51 /
druxr-x--- 3 ma-user ma-group 4896 Sep 29 17:51 /

(TensorFlow-2.1) [ma-user work]$[]

7. TETerminaliz{THE, HFTENEG<S . EERESUHENMI.

cp -rf model/* /home/ma-user/infer/model/1

] 5-32 BERGUHE NI

MA File Edit View Run Kemel Git Tabs Seftings Help
+ c ¢ B Terminal 3 % | B Terminal 4 X
Q N - _

AV Il Il AN I 1
[N I R [ B I

. [NAVI N FE A N I AN A A I [y RV |
2 I I I B W SR
[ Y T WV W B I A O I

Using user ma-user

Ubuntu 18.84.6 LTS, CUDA-18.1

Tips:

1) Mavigate to the target conda environment. For details, see /home/ma-user/README.
2) Copy (Ctrl+C) and paste (CtrlsV) on the jupyter terminal.

3) Store your data in /home/ma-user/work, to which a persistent volume is mounted.
(TensorFlow-2.1) [ma-user work]$cd fhome/ma-user/infer/model/1

(TensorFlow-2.1) [ma-user 1]$11

total 16

druxr-x--- 4 ma-user ma-group 40896 Feb 23 20:89 ./

druxr-x--- 3 ma-user ma-group 4096 Sep 24 12:20 ../

druxr-x--- 3 ma-user ma-group 40896 Feb 23 20:@9 /

druxr-x--- 2 ma-user ma-group 4096 Sep 24 12:20 /

(Tenserflow-2.1) [ma-user 1]%

[re s
]

5 manths a

RELER S A

KB model ziphFERAF HOESREN M, HMXESFIRERE, L—
FEHFIRRIER 6,

ModelB R T RER SR A Fcustomize_service.py, BRI AFEEIRMHE
BUFAM BRI R IBAYZEE

E| 5-33 #ERE model BRTEE ( FERFECHESFREHE )

=i EXHE -] i
variables 2022/7/22 10:30 =
_| customize_service 2022/7/22 10:32 PY ZZ{f 2 KB
@ saved model 2022/3/10 18:47 PB =i% 105 KB

BRI A customize_service.pyfI B RSB RIS E GBS RS 1A o
ARZIhiR M customize_service.py S EARSU T :
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import logging
import threading

import numpy as np
import tensorflow as tf
from PIL import Image

from model_service.tfserving_model_service import TfServingBaseService

class mnist_service(TfServingBaseService):

def __init__(self, model_name, model_path):
self. model_name = model_name
self. model_path = model_path
self. model = None
self.predict = None

# JEPRES R INE saved_modeli&RY, 5 1EFRZEREAT
thread = threading.Thread(target=self.load_model)
thread.start()

def load_model(self):
# load saved_model f&TCRIIEES
self. model = tf.saved_model.load(self.model_path)

signature_defs = self. model.signatures.keys()

signature = []

# only one signature allowed

for signature_def in signature_defs:
signature.append(signature_def)

if len(signature) == 1:
model_signature = signature[0]

else:
logging.warning("signatures more than one, use serving_default signature from %s", signature)
model_signature = tf.saved_model. DEFAULT_SERVING_SIGNATURE_DEF_KEY

self.predict = self. model.signatures[model_signature]

def _preprocess(self, data):
images =[]
for k, v in data.items():
for file_name, file_content in v.items():

image1 = Image.open(file_content)
image1 = np.array(image1, dtype=np.float32)
image1.resize((28, 28, 1))
images.append(image1)

images = tf.convert_to_tensor(images, dtype=tf.dtypes.float32)
preprocessed_data = images

return preprocessed_data
def _inference(self, data):
return self.predict(data)
def _postprocess(self, data):
return {

"result": int(data["output"].numpy() [0].argmax())
}
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5.4.3 Step2 7£ Notebook A& EY

1.

FIHFH— 1 #B9TerminaléZin, #HA “/home/ma-user/infer/” B, BE17B6NH

T

sh run.sh

5-34 iz{TBEIRIZA

S File Edit view Run  Kemel Git Tabs Settings Help

] -] * c &

B virtual_documents

3 minutes ago

™ model 5 months ago

& Terminal 3 X | B Terminal 4 X | M@ Terminal 7 x
I v I I 1 N I

N/ N o

I v s [ 2 N I A W W (N O R BN

I G A I B A O I | (R

0 2 N [ W I 1 2 A AN | A

Using user ma-user
Ubuntu 18.84.6 LTS, CUDA-18.1
Tips:

1) Navigate to the target conda environment. For details, see /home/ma-user/README.

2) Copy {(Ctrl+C) and paste {Ctrl#V) on the jupyter terminal.

3) Store your data in /home/ma-user/work, to which a persistent volume is mounted.
(TensorfFlow-2.1) [ma-user work]$cd /home/ma-user/infer/

(Tensorflow-2.1) [ma-user infer]$11

total 28

druxr-x--- 1 ma-user ma-group 4896 Sep 24 12:20 ./

druxr-x--- 23 ma-user ma-group 4896 Feb 23 19:53 ../
druxr-x--- 2 ma-user ma-group 4@96 Sep 24 12:20 /
drexr-x--- 3 ma-user ma-group 4896 Sep 24 12:28 /

-ri-r----- 1 ma-user ma-group 2517 Sep 24 11:4@ run.sh

(Tensorflow-2.1) [ma-user infer]$sh run.sh

HE—KFRNER (FE5HFER ) EINotbookd,

5-35 FEHFE R

Arun.sh, FIGUIERE, ERRGPEINRE T runshEABEIIZAR . FEahas<un
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5-36 H{EFRNE A

."'\f\ File Edit WView Run Kernel Git Tabs Setlings Help

- EEE - : ¢ o

L

Q} Name - Last Modified
B .ipynb_checkpoints an hour ago
— | B jupyter an hour ago
B sp_symlink an hour ago
B .Trash-1000 an hour ago
B virtual_documents an hour ago
B model 5 manths ago
] test.png seconds ago

BHITA— B Terminal&in, HATN a7
curl -kv -F 'images=@/home/ma-user/work/test.png' -X POST http://127.0.0.1:8080/

5-37 ¥

& Launcher X | B Terminal 1 X | B Terminal 2 X | B Terminal 3 X
[RVAN |1 |1 N |1

v s e N I I

AV I [ A N A N VN R B R B A |

Frrrrorrertrt 21007y 1l [ R WY

[ T Y (R N B 0 B A A W N AV I

Using user ma-user
Ubuntu 18.84.6 LTS, CUDA-18.1

Tips:

1) Mavigate to the target conda environment. For details, see /home/ma-user/README.

2) Copy (Ctrl+C) and paste (Ctrl+V) on the jupyter terminal.

3) Store your data in /home/ma-user/work, to which a persistent volume is mounted.
(TensorFlow-2.1) [ma-user wor‘k]$cur‘l -kv -F 'images=@/home/ma-user/work/test.png' -X POST http://127.8.9.1:8988/|
Note: Unnecessary use of -X or --request, POST is already inferred.

* Trying 127.0.@.1...

TCP_NODELAY set

Connected to 127.8.0.1 (127.08.0.1) port 80388 (#8)

POST / HTTP/1.1

Host: 127.8.@.1:8080

User-Agent: curl/7.58.@

Accept: */*

Content-length: 6814

Content-Type: multipart/form-data; boundary=-----------------ooo- 79ed1155ad12f48¢c
Expect: 18@-continue

HTTP/1.1 18@ Continue

HTTP/1.1 2@@ OK

Server: gunicorn

Date: Tue, 28 Feb 2023 ©3:33:12 GMT
Connection: keep-alive
Content-Type: application/json
Content-length: 13

EAAAAAAANAY VYV Y Y Y Y KR

Connection #8 to host 127.8.8.1 left intact
{"result": 7}[TensorFlow-2.1) [ma-user wm"k]$l

HiFRERER, NREESURE NG SEHEERASUY, FEERrunshiiix,
HATAN T84S 552 1bEnginxBRSS, BiafTrunshilz,

#EAInginxi#i2

ps -ef |grep nginx

#RAPTENginXtEXHZ

kill -9 {{##£1D}
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#z{Trun.shiiz
sh run.sh

WRJ LA TpKill nginxds S BiEXAFIAEngin# iz

#RAFTENginx#HiE
pkill nginx
#={Trun.shiiz

sh run.sh

5-38 &3 run.sh A&

(TensorFlow-2.1) [ma-user infer]$
(TensorFlow-2.1) [ma-user infer]$ps -ef |grep nginx

ma-user 6474 1 @ 1e:57 ? 00:88:80 nginx: master process fusr/sbin/nginx
ma-user 6476 6474 @ 18:57 ? 00:80:80 nginx: worker process
ma-user 6477 6474 @ 18:57 ? 00:80:80 nginx: worker process

ma-user 7925 1752 @ 1@:59 pts/@ 0@:90:82 grep --color=auto nginx
(TensorFlow-2.1) [ma-user infer]$

(TensorFlow-2.1) [ma-user infer]$

(TensorFlow-2.1) [ma-user infer]$kill -9 6474

(TensorFlow-2.1) [ma-user infer]$kill -9 6476

(TensorFlow-2.1) [ma-user infer]%kill -9 6477

(TensorFlow-2.1) [ma-user infer]$

(TensorFlow-2.1) [ma-user infer]$sh Pun.shl
5.4.4 Step3 Notebook FRFER

HURSR
NotebookSEMARS AN “IE1THR” A Al — Rt {THEEIRIT -

(EIERT Y

1. 7ENotebookZlFkH, XJFE{RTFAINotebooksLHl, LREHEAM “BIE” FIHAY
‘B > FREFRET , #A “FRERE” THEE,

5-39 R1FIRE
=E

2. EFRFREMEED, REAR. HEIR. RERFIOERES . B “H
N REFRR.
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5-40 {#7Z Notebook §5f&

FRERE

4]
"I
L]
Q
kl
i

it
L
T¥]
JII'-

]

il
!

i

il
[+

£ ‘AR TMHAEFIARE—MAR  WIRIRBAER, oTLIBHEAN “ZEPE
2” @UE_/\gﬂ—/\o ﬁULﬂ_/\E’Jﬁééﬂﬁx{’ElﬁE‘Juﬁ“ﬁ_ﬁ—/\o

E—MARRBFP A LUEZEERIZAERANFEERER.

3. BEBRALVRBI SRS, FESRASHH, B0, AR e BiRlEsLal
( 3FFHTFFaYupyterLabREFIAMIDE {AAIRIE )

5-41 (RFER

B = ¥E 1=

notebook-cacl REE=

ikl

HREBRFEZERIRS A S LA SIE TR, WNRAEIREEHET, STEIFEIZITAIIE
FHELE, BESBRERTRW.

4. REBEENINE, LAREER 707 , BRAE “REER TEEER
ZRGIFR .

5. BHBGIEN, EANRGIFER, JUEBEREGRA/ID, RKE, BFEERE, &
&K, SWRItBHEE

5.4.5 Step4 {ERFRFERINRG B THEIESRE

fsStep2 FENotebookFIFIHREFIBENIRESANTIAINAEF, HEPENELIRS
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1. BRModelArtsizla, HEAMSHI=HIEE “AINBEERE > AINA” , B
“BIE” , HENEIRAIRA

2. IREAINFRISE, WES-42FT7R.
- TUREELERE: MASREBEGPEE,
- BEEGRENRR: BHEDEREGRE . BIFRIFREESSWRIbHL,
- BESAREO: EEHTTPS,
- host: ®E /8443,
- EREBEEIY: EIERTELRS

=] 5-42 18 & Al NNFIS#

FoREEE MR

EERERTNES swren-i -1
=RERED HTTPS w || {host} || 8443
F=e=E

fpiEen o= iﬂFﬁ@

pErE

AEERE @ @ FEMAIRIA5EE

3. EERmSS, BmSHBNT:

sh /home/ma-user/infer/run.sh

4. HBapisEX, BE ‘“RF° £ apisEXPIEEMAAXME, BFABTELT
[Efper=20T

5-43 155 apis X
s () 0\ [ o]

I ShRYapisSAIRA. THAIRBESRL apisSMETE.

apisEXjsondatEm, waaTFE:
FEE EowE FTRER R
= ri ERMU. AEEX .
“Content—type”: “multipart/forn—data”, protocel " g FEIUL NERARES
url N string EREE, MAEERAT
method N string ERAE, WA post
request N object ERESHTELEY (B
L response N object EEESRIEREY (8
e

W request SHTAIT:

~  response &I

apisEX BFAEIT:
It

"url™: /",

"method": "post",

"request": {
"Content-type":
"data": {

"type": "

nweon

multipart/form-data",

object",
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"properties": {
"images": {
"type": "file"
}
}
}
by
"response": {
"data": {
"type": "object",
"properties": {
"result": {

|||||

apisx’EME1J¢Alﬁﬁ}ﬂiiﬂ‘9hRestfull apiFIREN, ATFENXAIN AN .. B

o

o BIEAINFIESapis, ERIENAINAIERSKINGE, HITTNE, £850

IRAUFNSEE

o BUEAIRIARIRESapis. EQEMARFBSBERSHIE, TN, Bik
B OEKERY” |, “1EKERY” iR “application/json” 8% “multipart/
form-data” . SIRIBTCIRE, EESIERIEEL,

e i&#E “application/json” B, EESEE “FRUHS” HEITXATTN .

o EIFE “multipart/form-data” BY, FTEE “iBERESH , BRSHEVES
RIFERERRmAEZAHETIRN ( LAPostman’afill ) BodyRRE+HIES
B “KEY” HIENE, tBERTERcurlisSRETTSE R _HEEIEINSH

Bo

RESTE, B “YRIEIE” , FRAINBRSEER “EE” o
BEHEIAIN AN N=AK, BIFAINBRRTSIZER. ERIFYISE
“BRE > LIRSS, HMEEELIRSRIRERNE .

7. ARENE, SENTHRBESXESH
‘BT 0 BEXELRSIER, A LUERROME.

7By NN PR « ST Y
Rig” o EF CRAHLEEN .

“AIRZFARIR” A “IERAINBRIRAE" : SEIERAINBIRAES
‘HEDRME” © ATAAEREE “REGRE" BR, DIEFHHZRENSR

/28
Hith2#AIEREOAME.
(1] %83
ERMBERTRER, BINERKWECPURIRRITHE . SEFKECPURIFEREELIR

SHSKBOBREER, BEERAUREEENE,
8. BHERE MG, BF ‘“T—%" , WANUSSHE, BE “ZRX7 EhELR

SHIERE
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FREENER 5 (FHBEENEROIE Al RN (HIEEE )

9. AN “BBELE > A&RS THE, FHRS|SINELN “iB797 B, FR
ARSSERZRIN . SBERIETIRY “FN” , HENIRSSFBIAY “Full” WE. &
B, SR

5-44 70

EEER

arus @

TSR TR T

A
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FAQ

6.1 AMTEFRFH LIEHREREI SWR

AEDNEINMY LEREEITRRERSZSWR

Step1 && SWR
1.

ﬁ %ﬁ{%ﬂﬁ ;I%J ) L;%IZiEEo
6-1 FRERRSENS

81 © o mazse

BEA LA “CIEARY , WMANBLZRHEREE, SR ENAR

R, ABIER “deep- learnmg 7, CPRRERBEEFGR—MALRZIR, 5EE
Fram<HhEREIALNZFRdeep-learningld, iﬁﬁra%%*}%jjﬁtlpkh@ﬂ@ﬂ’]ﬂ_,\
gﬁo
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B 6-2 SUEZER
elEAER

1:E0ERR, =RE—
2 SRR EET B MER,
3BT —AE]L S AL LESET St EERREEE.
=fal:
A4x8]. BB 1¥EHiEi0 cloud-hangzhou. cloud-develop
LA~ ALERRE john

HELERR desp-learning
3. BERALA ‘BRIEST , REBRKES.

6-3 ERIES

|
1|l MR EHEIERES .

docker login -u i i @4 .
P T sk’ T ainissiel ” S T Ldkssis im0 Td9504%aae
0dabb0ffl6effoc swra - Fr ‘wmmmtcom [

4. LlrootFAFRZERECSIAEE, MANBRIES,

6-4 7£ ECS FHUITERIES

Step2 L{E$RIREI SWR

/NS RIME LSRR E AR REIRS SWRANRR CE.

1. ERSWRIG, {FRdocker tagin$4a LIERGITIRE . THMRSPIIHLZIR
deep-learning, 1BE&#IStep1 FLIRCIERVBLRZIR, LATEIEam<SPEIdeep-
learning&#PHEER M,

sudo docker tag tf-1.13.2:latest swr.xxx.com/deep-learning/tf-1.13.2:latest

2. {#Adocker push@$ H1EER

sudo docker push swr.xxx.com/deep-learning/tf-1.13.2:latest
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6.2 ATz

6.3 WNdiE

6-5 EERK

b14fbbb3701f3144c1@

3. mEﬁ;{%J:FéF £ ‘BRERRSEFHE>ENER HETEEEL%E’JEE
X%,

6-6 2 LIERIBREMIRR
BRERIES BHEE O

BEEE BARE

EESORE | 2fEs

BooW @ om
g g 8 B

o
W0 B

BEEE = AR A =

“swr.xxx.com/deep-learning/tf-1.13.2:latest” Bt B E MASERH
“SWR_URL”

1{:;1% ERE

fEDockerfiledh, RIEFHENV I5SRgBENET=E, BINMEREIBESEDockerfileig S

1T docker [S5l Notebook IR FEHIE S

Notebook{RFFAVRIRBEntrypointS#], UWE6-7. EntrypointSEHIEERIATHAT
XSS ABEEBNENAEIGS, EntrypointiSERIHITHSRBARIEEGH
&, EAMIEEITdocker runBaNiEIENotebook{RFHIER, REECIZERF/ES
KW, B ERAEFE, WE6-8,

Ut EBIRE--entrypoint2#, BEEntrypointigEITER . ERE--entrypoint2#]
BB G in S EEER . P FIuT:

docker run -it -d --entrypoint /bin/bash image:tag

SA%hRA 01 (2023-08-09) WRIERE © HERRARBIRAT 206


https://docs.docker.com/engine/reference/builder/#env

ModelArts

FRBEENER 6 FAQ

6-7 Entrypoint 2%{

1.

"Cmd": null,
"Healthcheck": {
"Test": [

"NOME "
|

1
T

"Image”: T h8bclsf25c7el”,

" /home/ma-user”,

fauthoring/script/entrypoint/deps/tini/bin/tini",

"/modelarts/authoring/script/entrypoint/notebook/boot/start.sh”

~# docker inspect —f {{.Config.Entrypoint}} sur.cn—north-4.myhuaweicloud.com hustaff pu’

[/mndelarts/authnrmg/sl:r1pt/entrgpnmt/deps/tml/hln/tlm - — /mndalarts/authnrlng/scrlpt/entrgpn1nt/nntehnnk/hnnt/start sh
ootl “# docker run —it -d sur.cn-north-4.myhuaweicloud.con hustaff _pub_ it-test:vl
b Bc‘lZaHDOZﬁhSBOfl:'iZd1115(162966534(114a5h50h9496d534d3fEZSHSIhZ{Ed

ocker: Error response from daemon: failed to create task for container: failed to create shim task: OCI runtime create failed
unc create failed: unable to start container process: exec: “/modelarts-authoringsscriptsentrupoint-deps-tinisbinstini": stat
opdelarts-authoring-/script-entrupoint deps/tinisbin/tini: no such file or directory: unkwnoun

6.4 U1{aJ1E£ Notebook F A/ IEHEIE Conda &

FAF A LATENotebook R IMERBEITL TR IKEE , HEER. FRAMKIERES
#ipipfiConda, piplREEREYF, AILIEREERAZRY®, CondafmEZ—LhE.

AEDBNBUIENotebook A MEFBE CondaiR

BoE Conda j&

CondafXfFELMETELRF, BEMEIERILISN https://
mirror.tuna.tsinghua.edu.cn/help/anaconda/,

%= H Conda i
£ECondaipSEINSE CondaBE AN, XEB{XXE RS HEEIRA,

% 6-1 ¥ Conda &<

WA | B

Py 5 conda --help

R | o e - help #EEE S fSH#E), Mupdate
EE conda -V

condalx
VN

Bz conda update conda #EE#T conda
conda conda update anaconda #8# anaconda
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LW | e

IAISESIE | conda env list #ZRPAERIEEIIRES

conda info -e # B REABRIEINIAE

conda create -n myenv python=3.7 #8iZ— P& AmyenvifiE, I5EPythonkrAE3.7
conda activate myenv #EGEE AmyenviIIFE

conda deactivate #XAHBIAE

conda remove -n myenv --all #fipE—N& FamyenviYIRE

conda create -n newname --clone oldname #5gf&oldnameiftZE AnewnameifizE

package conda list #BEZHRINE FEZR%ERIpackage

fsm conda list -n myenv #EEMyenvifE FL % Ipackage

5 conda search numpy #&#& AnumpyfipackagefIFFIEER

conda search numpy=1.12.0 --info #ZEEhRZAJ91.12.089numpyRIEE

conda install numpy pandas #Z%Enumpy#lpandasf{>package, Ittas<SRIEIRTRE—
H2E

conda install numpy=1.12.0 #ZZE8ERAAInuMpy

#install, updateMremovefmps<{ER-nIgEE, installRkupdatess$ER-dEE Rt
conda install -n myenv numpy #7EmyenviJIREZEEZF Anumpyfpackage

conda install -c https://conda.anaconda.org/anaconda numpy #{&EFi& https://
conda.anaconda.org/anaconda ZZEnumpy

conda update numpy pandas #8E#inumpy#lpandasf{~package, Ittar<RIEIATER—

% 2
conda remove numpy pandas #E# numpyfpandas#{~package, Ltar<SAIRIATEIE—
NN E
conda update --all # B FHEIIAE FEAERIpackage
=T conda clean -p  # MRS

conda clean -t  # MIBREFE

conda conda clean -y --all # HIFREFERIZZEE M cache

RRSTINBERFRFRER

ModelArtsfIFrhrNotebookigfit 7 B IGRFINEE . STIF—HEISE1THHINotebook LA
REFEHER, BESFORBEREFETREK, JLMEAEENER, HEREFER., R F
BR, REIMKBIEIASEL, DETAKIEE, BEREFRG, BERAKERE
E%k . BEFRRIEES IIRENotebookiZRINE

6.5 BREMREREIFIRALEEEEIN

NBEHBEENEBSSENCCL, CUDA. OFEDEIEE, LG EBENEGRT, &
FEMRFREFRPIVREGEFIModelArtsBVERFEEABILED . FRGPRVKIEIRAFTEHE
PATEK:

e NCCLIRA > 2.7.8,

e OFEDKRZS > MLNX_OFED_LINUX-5.4-3.1.0.0,

o CUDAIRAEEZSEELEXRIRBHIGPUIREINRA, BHEHTIEES, GPUIREIIRANH]
AZEREDEEIEEE.
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6.6 IRIRTE SWR EERRE 13G, TELV=1I8, ABER
REIRESIEREE 356 A/MRFEEM, 942

RIS

HKHEBEBRESWRINIE, RE136GERA, AN ENotebookZEEIREM, B
NotebookiLflf5, &E—LEE, BERFRFEIESIERBEIIISCA/)N, FREELK?

RE S

SWRIBZIRIRNZREERERIRN, BEFERA/N—REEREERI2.5~3F,
DA EZRVENGR, REXNEBE3S5G,

6.7 RRERFUMRIERIERERT, F=RBIEN 35G Mk
FRW?

LM RIS EERE:

1. iEHEERESREENotebook L, IXAEFESLAIPAIREN=EIA LK,
EHRTENETEEEE, —REBNEIRIIEEINotebook FIERIEHESWRNIZE
BEXNAREBI6G,

2. BBRFEEFEEBERE/home/ma-user&RT, FRIEHIRE/home/ma-user/workLA
SMIBE R, BEEIEESHEIwWorkiER T, AEKREIEMIEWorkiER T,

3. BAEELARERESEGR, BN NSEENLEALTEY, REHITEGIF
7, BRMERITRRERENINE, REREHSEGHEK, BSXRERIE
RIS KA @S BEHE S VR BRI KR/ ( Docker®RERIEHE ) o

6.8 ZNMih/ECS fAERIR, WMTRNEBIRRAIRN?

ANBREEKNIREENNEMRIERER s/ N BB CIRRINER, bz
FEHIE—1 Pytorch2.1+cuda12.2f9i51%, B AR KEIRMHXIRAYPytorchaZ
CudahRARIEIR, HikE— N8B condat B & ELECudaitizZ gk, MARIEE—
5| EF0Cuda#P B EMESR, WMindSpore+Cudall.X, XHEEMBEMESBRA, B
MR ERZENREHMEKX.

AN FEZEH UM E AR RG R NGI5.

o BLOBHNREEH
20 RIRFEEZEMTpipEsix, numpy, BLZEREIE—Z, MARREIRE
=:
IEfA7SE:
RUN pip install six &&\
pip install numpy

FEA:
RUN pip install six
RUN pip install numpy

REBEEHEE, REBKA,
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o LRIHFMER—E, FEEBEMR.
240 BZMNEMTEH T —1SCCa, TERRiEZ:
EffB:
RUN mkdir -p /tmp/scc && \
cd /tmp/scc && \
wget http://100.95.151.167:6868/aarch64/euler/dls-release/euleros-arm/compiled-software/
seccomponent-1.1.0-release.aarch64.rpm && \

rpm -ivh /tmp/scc/seccomponent-1.1.0-release.aarch64.rpm --force --nodeps && \
rm -rf /tmp/scc

FER:
RUN mkdir -p /tmp/scc && \

cd /tmp/scc && \

wget http://100.95.151.167:6868/aarch64/euler/dls-release/euleros-arm/compiled-software/
seccomponent-1.1.0-release.aarch64.rpm && \

rpm -ivh /tmp/scc/seccomponent-1.1.0-release.aarch64.rpm --force --nodeps
RUN rm -rf /tmp/scc

6.9 JREE X, HEFEKNEEFRITLERR, LB LFEBRIZ
EEMNREFHER, SRLRESTNG?

"=, RMEEK. EADockeriZzRRIERE, SpIANREREETEREAREHEIE,
MERASRGERELENZR, BEAZHERT, KINERZRY, HEEsER
HiEE, SIBRGE, RERMETX, XIMERBSRIFES—.

6.10 7£ ModelArts (ZEREIEFMiEGHREE ModelArts.6787

)RR
7£ “SSGEIR” REERET © ModelArts 6787551 TEA(ER, FESWRILE T
Zﬁti’iﬁﬁﬂi‘aﬁfﬁiﬁﬁ, IBESWREH SREIRGRILIINIREE, SEREMIEEHE
Jhi <]
RRSH
RIEEERUTREE:
o ZIRBREERS EMMAIprivatetzlf, FIKSERER, MEKSRBLFIKSH
SWRIXBR, FUSMSWR Console REIEARRZIRG, FEEWSHEFHKSHE
SWRIUIRA FSWRIPR , 5 FIKSETLABENIZSWRIRGIIE, BUIZIEGFWKS
AAIfER.
o ZREBABTZHEF (BEERSHFERS ) , BEMALZAIpubldRSR, X
MRENHRREFIEERR, SEATER, BRFERRKANNAISWRRERASR
A, BNRGREESFE.
o ZRBABTZHEF (BFEEKRSHFERS ) , BEMALZAIpublicRR, X
MRENBIREFIEE RERprivate, SEARAER, RARRERAIMAISWR
BREBASEA, WARGRHNELE.
BRSE

REBERS T O RIRER .
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7 ZiTicx

A ABEE ERE
2023-10-01 i NI

o HIEETHEEERIMIERNA.
2023-09-07 TSI

o FMBETIENotebook TR TEN
BRHER .

o IMBEETAEMRERINHRAILESE
BRI

[EXABTIT:

“EREEMRE FHERN ‘&
BEE” .

o “EIF ModelArtsiZHAIEME G
EEENIRRTENotebook R fEA” F
‘BFE=FEBEECS LEERE
M5 FFENotebooksh{FER " &N
EECS R ENERRHE
Notebook 3 {EFE .

o MERGEDERE, FRINE,
g HIEERRGE S HERTER

o HIRREFHIELIEFAQISE “HIREHE
bR > FIRIME > BREFNE" =

To
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