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BUEBSLA, IFANFEESREMEREA “/home/ma-user/work” BF, FmTEwork
BRIINE, ELFEIE, BFHENEKRARSE, HEBERTHABTFILRE, FH
FABIEMISEEIS A WIEIERTE “/home/ma-user/work” BF,

B Terminal 1 5

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

(. . [ma-user wcmk]$|:|

(EREEGREIZ Notebook L/
BlEZENotebookLAIRTIEIFTNERIR, GIEMINGE, FTFNotebookBIE]fER
1. EFEModelArtsEBIEHIG, ELMSHESEE “F&=E > Notebook” , #
A “Notebook” WM .

2. B “OIE” , AN “Cl#ENotebook” WH, EEAHRR, EEXRIR. MEF
SHFHER . FHSEHIES I EZENotebooksLfl.

3. NotebookSEfPRZEA “Ef7H” B, BIRTLIFTFNotebook{EFAEIEAIEIR -
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https://support.huaweicloud.com/intl/zh-cn/usermanual-standard-modelarts/devtool-modelarts_0004.html

ModelArts
BEREE 2 ModelArts SZIFHITRE IR IR YIZE

2.2.2 Notebook EfiiE(%51%

ModelArtsFrA IR EIREDocker B8 151R, AIEATIGERSIET. MERGERE
&PyTorch, Tensorflow, MindSporeZEHAIS|E4ESE, B&RaBLIAISIEAE, F
B8N EGEEESME T REZSERE, BRI BERERMEREERRE.,

& 2-6 X86 MERKRIIE
5|2 RIERIR
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

mindspore1.7.0-py3.7-ubuntu18.04

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

mindspore1.2.0-openmpi2.1.1-ubuntu18.04

FTAIS|EZ (ZHFHB | conda3-cudal10.2-cudnn7-ubuntu18.04

g%ﬁﬁ{gﬁggﬁﬂjﬁ conda3-ubuntu18.04

2.2.3 Notebook Efili#={%& x86 PyTorch

PyTorchE & =F4E1&: pytorch1.8-cuda10.2-cudnn7-ubuntu18.04, pytorch1.10-
cuda10.2-cudnn7-ubuntu18.04, pytorch1.4-cuda10.1-cudnn7-ubuntu18.04

SAERRAS 01 (2025-01-02) WRIERE © EARITERARERAF 8




ModelArts
BEREE 2 ModelArts SZIFHITRE IRIRYIZE

$81&—: pytorch1.8-cuda10.2-cudnn7-ubuntu18.04

2 2-7 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

SASERRAS 01 (2025-01-02) WRINFTE © AR ERABIRAE 9



ModelArts
BHREE

2 ModelArts SZIFHITRE IRIRYIZE

Al3| | 2&fER | URL SRR

ZEE | GPU

palz]

S (CUDA

A )
torch 1.8.0 automake
torchvision 0.9.0 | build-
ipykernel 6.7.0 | essential
ipython 7.340 | @
. . certificates
jupyter-client
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
1.4.1.1 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

N#5hRZA 01 (2025-01-02)
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ModelArts
BEREE 2 ModelArts SZIFHITRE IR IR YIZE

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

2 2-8 pytorch1.10-cuda10.2-cudnn7-ubuntu18.04 &% 143

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

1.10 10.2) om/atelier/
pytorch_1_10:pytorch_1.10.2
-cuda_10.2-py_3.7-
ubuntu_18.04-
x86_64-20221008154718-2b
3e39c

STRERRA 01 (2025-01-02) RS © ERmHBRABRAT 11



ModelArts

BEREE 2 ModelArts SZIFHITRE IR IR YIZE
%?EI =A{#ER | URL BRI
F | GPU
s (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
734 cpp
ma-cau 1.1.6 curl
ma-cau-adapter | ffmpeg
1.1.3 g+
ma-cli 1.2.2 gec
matplotlib 3.5.1 gfortran
modelarts git
1.4.11 '

; 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 d.e?/:amd64
pfuow 920 gzteae?nSdm
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

M HRAS 01 (2025-01-02) WA © EARTERABIRAE 12
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BEREE 2 ModelArts SZIFHITRE IR IR YIZE

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

% 2-9 pytorch1.4-cuda10.1-cudnn7-ubuntu18.04 £ 44

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

STRERRA 01 (2025-01-02) RS © ERmHBRABRAT 13



ModelArts
BHREE

2 ModelArts SZIFHITRE IR IR YIZE

Al3| | R&fER | URL SRR

ZEE | GPU

palz]

S (CUDA

A )
torch 1.4.0 automake
torchvision 0.5.0 | build-
ipykernel 6.7.0 | essential
ipython 7.340 | @
. . certificates
jupyter-client
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
1.4.1.1 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

N#5hRZA 01 (2025-01-02)
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ModelArts
BEREE 2 ModelArts SZIFHITRE IRIRYIZE

2.2.4 Notebook Efilii5{%& x86 Tensorflow

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

=% —: tensorflow2.1-cuda10.1-cudnn7-ubuntu18.04

% 2-10 tensorflow2.1-cuda10.1-cudnn7-ubuntu18.04 $S{& /43

Al5| | E&fERA | URL B ERVRERI
ZjE | GPU
28 ( CUDA
RS )
Tenso | 2 SWI. PyPl 12FE Ubuntu %X
rflow | (cuda | {region_idmyhuaweicloud.c ag=h

2.1 10.1) om/atelier/
tensorflow_2_1:tensorflow_2
.1.0-cuda_10.1-py_3.7-
ubuntu_18.04-
x86_64-20220926144607-04
1ba2e

STRERRA 01 (2025-01-02) IR © ERmBRABRAT 15



ModelArts
BHREE

2 ModelArts SZIFHITRE IRIR T

Al3|
iz
balu]

REHEH
GPU
(CUuDA
A )

URL

B SAIMRFLT

tensorflow 2.1.0
ipykernel 6.7.0
ipython 7.34.0

jupyter-client
734

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 (2025-01-02)
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BEREE 2 ModelArts SZIFHITRE IR IR YIZE

5% _: tensorflow1.13-cuda10.0-cudnn7-ubuntu18.04

% 2-11 tensorflow1.13-cuda10.0-cudnn7-ubuntu18.04 $S{&N 4B

Al5| | 2&#ER | URL B SRR
iE GPU
A8 ( CUDA
WA )
Tenso | 2 SW. PyPl iZ2FE 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

STRERRA 01 (2025-01-02) RS © ERmHBRABRAT 17



ModelArts
BHREE

2 ModelArts SZIFHITRE IRIRTIZE

Al3|
iz
balu]

REHEH
GPU
(CUuDA
A )

URL

B SAIMKELT

tensorflow-gpu
1.13.1

ipykernel 6.7.0
ipython 7.34.0

jupyter-client
734

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
2.0.1.rc0.ffd1cOc
8

numpy 1.17.0

opencv-python
4.1.2.30

pandas 1.1.5
pillow 6.2.0
pip 22.1.2
psutil 5.8.0
PyYAML 5.1
scipy 1.2.2

scikit-learn
0.22.1

tornado 6.2

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 (2025-01-02)
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ModelArts
BEREE 2 ModelArts SZIFHITRE IR IR YIZE

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

#1%—: mindspore1.7.0-cuda10.1-py3.7-ubuntu18.04

% 2-12 mindspore1.7.0-cuda10.1-py3.7-ubuntu18.04 SN2

Al5| | &R | URL B E2AVARERIN
gEHE | GPU
palz]
e (CcubA
A )
Mind | 2 SWI. PyPl 258 Ubuntu %X
spore | (cuda | {region_id}.myhuaweicloud.c 1“8
-gpu | 10.1) om/atelier/
1.7.0 mindspore_1_7_0:mindspore
_1.7.0-cuda_10.1-py_3.7-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

STRERRA 01 (2025-01-02) RS © ERmHBRABRAT 19



ModelArts
BHREE

2 ModelArts SZIFHITRE IRIRTIZE

Al3|
iz
balu]

REHEH
GPU
(CUuDA
A )

URL

B SAIMKELT

mindspore-gpu
1.7.0

ipykernel 6.7.0
ipython 7.34.0

jupyter-client
734

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
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 (2025-01-02)

WRIERE © EARITERARERAF

20




ModelArts
BHREE

2 ModelArts SZIFHITRE IR IR YIZE

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

2 2-13 mindspore1.7.0-py3.7-ubuntu18.04 $E&N A
AlI5| | 2EfER | URL B SRR
iE GPU
5 (CUDA
IR )
Mind | & SWI. PyPl 1276 Ubuntu #x
spore {region_id}.myhuaweicloud.c ==21)
1.7.0 om/atelier/

mindspore_1_7_0:mindspore
_1.7.0-cpu-py_3.7-
ubuntu_18.04-
x86_64-20220926104017-04
1ba2e

N#5hRZA 01 (2025-01-02)
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ModelArts
BHREE

2 ModelArts SZIFHITRE IRIRTIZE

Al3|
iz
balu]

REHEH
GPU
(CUuDA
A )

URL

B SAIMKELT

mindspore 1.7.0
ipykernel 6.7.0
ipython 7.34.0

jupyter-client
734

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

MAERRAS 01 (2025-01-02)
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$81%=": mindspore1.2.0-cuda10.1-cudnn7-ubuntu18.04

2 2-14 mindspore1.2.0-cuda10.1-cudnn7-ubuntu18.04 &3

AlI5| | 2EfER | URL B SRR
iz GPU
s (CUDA
R )
Mind | 2 SWI. PyPl iZ2FE Ubuntu &
spore | (cuda | {region_idt.myhuaweicloud.c ==21)
-gpu | 10.1) om/atelier/
1.2.0 mindspore_1_2_0:mindspore
_1.2.0-py_3.7-cuda_10.1-
ubuntu_18.04-
x86_64-20220926104106-04
1ba2e

M HRAS 01 (2025-01-02) WA © EARTERABIRAE 23



ModelArts
BHREE

2 ModelArts SZIFHITRE IRIRTIZE

Al3|
iz
balu]

REHEH
GPU
(CUuDA
A )

URL

B SAIMKELT

mindspore-gpu
1.2.0

ipykernel 6.7.0
ipython 7.34.0

jupyter-client
734

ma-cau 1.1.3

ma-cau-adapter
1.1.3

ma-cli 1.1.5
matplotlib 3.5.1

modelarts
1.4.11

moxing-
framework
2.1.0.5d9c87c8

numpy 1.19.5
pandas 1.1.5
pillow 6.2.0
pip 22.1.2
psutil 5.8.0
PyYAML 5.1
scipy 1.5.2

scikit-learn
0.22.1

tornado 6.2

mindinsight
1.2.0

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 (2025-01-02)
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ModelArts
BHREE

2 ModelArts SZIFHITRE IR IR YIZE

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

2 2-15 mindspore1.2.0-openmpi2.1.1-ubuntu18.04 =&/ +43

AlI5| | 2EfER | URL B ERIMREITR

iz GPU

s (CUDA

R )

Mind | 75 SWI. PyPl iZ2FE Ubuntu &

spore {region_id}.myhuaweicloud.c ==21)

1.2.0 om/atelier/
mindspore_1_2_0:mindspore
_1.2.0-py_3.7-ubuntu_18.04-
x86_64-20220926104106-04
1ba2e

N#5hRZA 01 (2025-01-02)
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BHREE

2 ModelArts SZIFHITRE IRIR Y

Al3|
iz
balu]

REHEH
GPU
(CUuDA
A )

URL

B SAIMKELT

mindspore 1.2.0
ipykernel 6.7.0
ipython 7.34.0

jupyter-client
734

ma-cau 1.1.3

ma-cau-adapter
1.1.3

ma-cli 1.1.5
matplotlib 3.5.1

modelarts
1.4.11

moxing-
framework
2.1.0.5d9c87c8

numpy 1.19.5
pandas 6.2.0
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 6.2

mindinsight
1.2.0

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

2.2.6 Notebook EfiliE1% x86 HEM ERER

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

N#5hRZA 01 (2025-01-02)
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ModelArts
BHREE

2 ModelArts SZIFHITRE IRIR T

=R

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

LSRG NREMAYRS, TENRAAMEERGREIRECKRIEE, Ll
IRRPARLIEEAAMN; WMRFFEAOBS SDKIEXIRE, #FERModelArts SDKi#
ITNHEFIFRIE, FMREESEHEN.

conda3-cuda10.2-cudnn7-ubuntu18.04

% 2-16 conda3-cuda10.2-cudnn7-ubuntu18.04 {45

Al5| | &R | URL B AR
&iE | GPU
AS (CUDA
R )
¥ = SWI. PyPl 2278 Ubuntu %X
(cuda | {region_id}.myhuaweicloud.c ==21)
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 | . . essential
3639¢ jupyter-client
7.34 Ca-
ma-cau 113 certificates
N cmake
ma-cau-adapter
1.1.3 cpp
ma-cli 1.1.5 curl
matplotlib 3.5.1 g+*
modelarts gee
1.4.11 gfortran
moxing- grep
framework libcudnn?7
2.1.0.5d9c87c8 libcudnn7-
numpy 1.21.6 dev
pandas 1.3.5 nginx
pillow 9.2.0 python3
pip 20.3.3 rpm
psutil 5.9.1 tar
PYYAML 6.0 unzip
scipy 1.7.3 vim
t
tornado 6.2 nge
zip

N#5hRZA 01 (2025-01-02)
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https://support.huaweicloud.com/intl/zh-cn/sdkreference-modelarts/modelarts_04_0437.html

ModelArts

BHREE 2 ModelArts ZIFHITRE IR R IIZE
$#5{%_: conda3-ubuntu18.04
% 2-17 conda3-ubuntu18.04 $E{& /43

Al5| | &R | URL B 2RI

B2iE GPU

2R ( 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 ma-cli 1.1.5 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
LeRg-I M 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

2.3 1)) ERETREEZRIIFE
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2.3.1 i)IE-ER =5
ModelArtsSEE1RM T Tensorflow, PyTorch, MindSporeZE BiREZI(ESHIER
RR, RRECKLRIFETESIERG . SEMBRENTET EHEERER
ETHEKAEY, S UEFXLEMBEREE— N FE0EGRH TS,
IGEMSR&RIIE
ModelArtsFPFREAIIIGEM FH G TR -

& 2-18 ModelArts i) || &EME1R5I%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
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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

AR T

2.3.3 jJIIEEMFESIFE ( TensorFlow )

NBInERITensorFlowS&i¥ s .

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

TGt 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

BIRIERTE: 20210912152543(yyyy-mm-dd-hh-mm-ss)
EIRRFhRAS: Ubuntu 18.04.4 LTS

10.1.243

cudnn: 7.6.5.32

PythonfZiRER IR M AIRA: /home/ma-user/anaconda3/envs/
TensorFlow-2.1/bin/python, python 3.7.10

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

=R BERAEETIE:
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

cuda:

N5k 01 (2025-01-02)
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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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5|ZhRAR—:

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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PyTorch fEZR/SahREE
AT R

TELUEE “GPU: 8*GP-Vnt1 | CPU: 721% | I7F: 512GB” ¥i&Hfl, MNMBT1EEHF
PHRIHE FModelArtsH& EEN S BB R .

EHAELAT ( BIEETRE0A1) , ModelArtsREFE— MR EBEI— NGRS
2, 1)l RET SRR (ERRIR

PUEET ( BNERAT KT 1) , workerf9HEFNCIZE/E AR = 8—
¥, 8 workerE# D EEIFTEAAEXI AT E R BIaNitET = E “27 Y,
B B2 worker, & workerillE “GPU: 8*GP-Vnt1 | CPU: 72#% | AfF: 512GB”

BT ERIR.
MESB(S A

o BHFIARERMEZEEER.
o DHIFIANE RMEBEN LA 9T = AREEEFT RE M EEES.

TRAME
{ERNVLInKIIXZAFES.
T REM%E

BB RN TFIRS, BEshPyTorch5 |1 ZHHIGER . PyTorchs |95 %0
BEXXU T EIF7R, workerZ @R BIZ A 2EMLEF0100GbpsHIInfiniBand®-<akRoCEM
REE, BRI PERRCENR, SEMEHIIMNET. HP, SRNETLIBT
DNSIZZ i85, EMZEZtee—iE, AT /MEBEFRK; InfiniBandMZEH
RoCEMZE A MREMLES, ATHATESBEZESHNIEnSE.

2-1 DHIVRR

Container Metwork

Worker-0 Worker-1

F
A

100Gbps InfiniBand
Mode-X Mode-Y

NERRSFERIEWE G P ERARIpython 2R 22 IBE)II4RIA (BD “which python” &5
SERNTHRTXGE ) , B ITEER (Blpwdis<akpythond “os.getcwd()”
RERER ) 73 “/home/ma-user/user-job-dir/<VIBEREINEEREZ>" ©

o HHLBERERERS
python <EEISTIHERIEE > <(RUIETEH>
- EEIXHERIERE : REISHERS ©/home/ma-user/user-job-dir/<{CEBEIR
RINEERE>" BIBE .
- RALETEH: ISFIHEERNZEITSH .
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2-2 BB ELVIFE

* ST BHEMEZ @
PyTorch v pytorch_1.8 2-cuda_10 2-py_3. v |

* KI5EF I/modelarts-train-test/gpu-train/ E: iz :] @
* BEE | Imodelarts-train-test/gpu-train/train py |( brizi =3 ;] @

FipARBER /home/

e ™~

TEEZ /home/ma-user/madelarts/user-job-dir X E\ EE /:‘

[INO) ® IR

EH @ @ iZhnillassd

#e epochs = 5 w

® BinBs

planEdle bR EN EERR, WiEHESEaHITHESUT:
python /home/ma-user/modelarts/user-job-dir/gpu-train/train.py --epochs 5

o BHZREmGS

python <BEN3{4ERIERIZ> --init_method "tcp://${MA_VI_NAME}-${MA_TASK_NAME}-0.$
{MA_VI_NAME}:${port}" <{EAliz{T2%0>

- [BEhSUENERER: BEiSUEERT “/home/ma-user/user-job-dir/<fCIB B
RINEERE>" HIIER

- ${MA_VJ_NAME}-${MA_TASK_NAME}-0.${MA_VJ_NAME}: worker-OFf7E
BEES, BEERFIANFHREEEIREA.

- port: worker-OFfE B SHIBIABES iR -

- {RlbzEiTEE: IEELHEENNZEITES .

2-3 Sl

SBAEW NS

* GlEEFE HEMSZE @
PyTorch v pytorch_1.8.2-cuda_102-py_3....
)
* HEEERE Imodelarts-train-test/gpu-train/ E\ brizi =3 /] @
w0\
* BEst | Imodelarts-train-test/gpu-train/train py E\ wEE /] @
FIBLEER /home/
- ~,
TEEH /home/ma-user/modelartsiuser-job-dir X E\ priz 23 /3
mh @ ® EImigm A
mH (@ @ IBnilsEs
B epochs = 5 )
@ IZnEE
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plani=fle biREW FEFR, NWizHaEahiTalT:

python /home/ma-user/modelarts/user-job-dir/gpu-train/train.py --init_method "tcp://$
{MA_VJ_NAME}-${MA_TASK_NAME}-0.${MA_VJ_NAME}:${port}" --epochs 5

o BHBRBHMGS
python <BEISEEITERR> --init_method "tcp://${MA_VJ_NAME}-${MA_TASK_NAME}-0.$
{MA_VJ_NAME}:${port}" --rank <rank_id> --world_size <node_num> <{E\={T&%>

- [BEIEERTEEE: BEiXEEXS “/home/ma-user/user-job-dir/<{CEBE R
RINEBREZ> R

- ${MA_VJ_NAME}-${MA_TASK_NAME}-0.${MA_V)_NAME}: worker-OFf#E
BHRENEE, BEERGRIAMBHIFEZERA,

- port: worker-OFFTEA sEHIRNAE SR o

- rank: workerfiFS,

node_num: workerf#=.,

FUEIT2E: ISR PEERIEI TS H .

2-4 RIS ELVIFE

* SR BEENEE @
* BEIE FEER BEX
PyTorch v pytorch_1.8.2-cuda_10.2-py_3 v
_ — ./' "\.
* {{BEZ /modelarts-train-test/gpu-train/ ( wm ) @
\ /
./-7-\.
* BETE Imodelarts-train-test/gpu-train/train.py (=7 ) @
. A
TABER {home/
= ' N
T#EZ /home/ma-user/modelarts/user-job-dir X ( m=E )
- ,/
gl @ @ Bhnilgssm A
#H @ CP =il )
BE epochs = 5 ]
@ BB

plan=fle biREw FEFR, NWiztlaEahiTadlT:

python /home/ma-user/modelarts/user-job-dir/gpu-train/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)l|ZrIRSS 235 7 SFHAIEES, HXARRYS IBHRM THXMEES, BPERE

XL EZHITIEEY) AT, YIZGRIBahan S EEMIENIEEL . AXNET

TensorflowiEZEBaN[RIE ., 1=Hl& LeI@E)&ESIHEEaNAEEEHS .
Tensorflow {EZRSEh/RIE

MEFID AN

TELUEE “GPU: 8*GP-Vnt1 | CPU: 72#% | R7E: 512GB” &AM, N BIEENF
SHXIFE TModelArtsH& BRI S ECER -
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BEHAELAT ( BIERTRECA1) , ModelArtsREFE— MR EBEI— NGRS
&, 1) IEERRET SRR ERRIR

DEIET ( BIERTREKTF1) , ModelArts&teEERE T = EBa—1
parameter server ( LAR{&#Rps ) Fl—worker, ErpsigHBi—(RICPUFIREFER
&, BlpstfE “CPU: 36%% | B7F: 256GB” HUITERIR, workerifiE “GPU: 8*GP-
Vnt1 | CPU: 36#% | B7F: 256GB” HUITEIRIE,

EEIFENRpsREnECEICPUIINGERIR, mworkerfRCPUFINTESN, iXR]gESBL
BNmE-R ( ZECPURASERIM ) o a0ABIF, - PworkerSo BRI/ \BKGP Vnt1 IR,
R psFiworkerE BRI = LiBEN, NM#EERIERpsfiworkerit=,

MBS TR

o  BHEIRERMEZBEER.

o  DHIIEWANERMNZBENTT LS AT R A MEBENT REMEEE.

PRI

T EAMEBEIE— N S EApsiiwoker[BRIMEEBE, XS AmMER: &

SEMILEFNTNLNLS .

o TEFEAAHIUESHITIIERT, FRAEEEEMLEE,

o TEFEREREIMWIGE, NRTRBECERIRRCEN~, FRAEENMELES; MR
SEEAIRInfiniband M-, (EEHIEAENLE.

RE) U

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

ERIRSERIEWE G P ELARIpythonf2RR 22 IBEN)II4RIA (BD “which python” &5
SERNTHTXGE ) , B ITEER (Blpwdis<akpythond “os.getcwd()”
RERBEZR) 7 “/home/ma-user/user-job-dir/<CIBEREINEEREZ>" ©
o EHFnhEd

python <BElMHEXTERE> <(ElET88>

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

RIMNEEFRE>" R .
- ELETEH: IEELHEERNEITESEH .

N5k 01 (2025-01-02)
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2-5 BIEBIISAELVIFE

* T BEMEZ @
* BT BEY
PyTorch v pytorch_1.8.2-cuda_10.2-py_3. v
* KI5EF /modelarts-train-test/gpu-train/ : HEE :\ @
* BEiE | /modelarts-train-test/gpu-train/train py ( e :\ @
TRAEER /home/
TiEEZ /home/ma-user/modelarts/user-job-dir X : wEE :
wrn @ ® Bl
EH @ @ iEnilssss
BE epochs = 5 T
® 1BmBs

planEdla BREN EEFR, WiEdaEaTae<uT:
python /home/ma-user/modelarts/user-job-dir/gpu-train/train.py --epochs 5
o SHBEaIRS

python --task_index ${VC_TASK_INDEX} --ps_hosts ${TF_PS_HOSTS} --worker_hosts $
{TF_WORKER_HOSTS} --job_name ${MA_TASK_NAME} <Bzh{H4HEX R8> <(FlhziT88>

- VC_TASK_INDEX: taskPe, 400/1/2.

- TF_PS_HOSTS : psTomttblit#ieH, “n[xx-ps-0.xx:TCP_PORTxx-
ps-1.xx:TCP_PORT], TCP_PORTE—ME5000~10000fEHi% -

- TF_WORKER_HOSTS: workerTy sttt #5440, &l[xx-
worker-0.xx:TCP_PORT,xx-worker-1.xx:TCP_PORT], TCP_PORT2—"ME
5000~10000A9FENiw O -

- MA_TASK_NAME: {F5Z8&%R, pstiworker,

- [BEhEENIERER: BEiSUEERT “ /home/ma-user/user-job-dir/<{CIBE S
RINEBEREB>" BB ERE.

- RlEfTsE: IEELPEERNE TS
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2-6 RIS ELVIFIE

* T BEMEZ @
* B FEER BEY
PyTorch v pytorch_1.8.2-cuda_10.2-py_3 v
L \
* HIBEFE /modelarts-train-test/gpu-train/ @
A
* BEiE /modelarts-train-test/gpu-train/train py ) @
TRAEER /home/
- 'd ™
T{EEZR /home/ma-user/modelarts/user-job-dir X ( =z )
\ /
#Br @ @ EBImEELN
wH @ & IBhmlss
BE epochs = 5 T
® 1BmBs

planizdle biRE FER, NiztlaEaiiTadlT:

python --task_index "$VC_TASK_INDEX" --ps_hosts "$TF_PS_HOSTS" --worker_hosts
"$TF_WORKER_HOSTS" --job_name "$MA_TASK_NAME"
/home/ma-user/modelarts/user-job-dir/gpu-train/train.py --epochs 5

2.3.6.3 Horovod/MPI/MindSpore-GPU

ModelArtsillZRBRSS 2315 7 ZFPAIS|1ZE, HUARAIS IZRM T EXT4ER, BFREE
FRiX LS | S TIREN)IZRAT, )G EXBEBEMIBREES, ASOHE T (FH
Horovod/MPI/MindSpore-GPUS | 2R EEEMAADIEED

Horovod/MPI/MindSpore-GPU {EZ2S 5N EIE

AEHT R

TELAERE “GPU: 8*GP-Vnt1 | CPU: 721% | A77: 512GB” MU&HAI, NERTESRIM
S HHIHE FModelArtsHIE R IR D BCIEIR -

BHEWRY (BMEENTSEA1) , ModelArtsReE— 1R EBRs—MilEGS
&, 1) IEESRRET SRS A (ERRIR .

DHEIAT ( ENERMTREKTF1) , workerBIESFNEIRIEATERAIT mE—
., 81 workerE# D EEIFTEMAEXI AT ERIR . BIaNitET =S E “27 i,
BREsh21worker, E{workerifiE “GPU: 8*GP-vnt1 | CPU: 72#% | I7F: 512GB”
RIHEERR

MBS TR

o HHRIRLRMNEBEER-

o  DHRNEWRYL R MEBENALLS AT A RESBEEFT REMNEEE.

TRAMES
{ERNVLInKfIEZ=RFEE.
T RIEREE
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HIETENEKTIRS, BEshPyTorch3 |1 ZHHIEER . PyTorchs | E2H95 %=
BN T EFrR, workerZ BRI @I & &§MZEF1100GbpsHYinfiniBandf-<E,RoCEM
RBE, SPPPIEPERRCEN-&, KEMEPIMIMER. HP, BEMETLUER
DNSIHZEE, EMSEHEE—R, THFRNRIMUEEEFEXK; InfiniBandM£8F0
RoCEMZZ NS MEEMNE, TBETEABESESHIVIIEZLES.

27 $yFaztigst

Container Network

Worker-0

J
;l Worker-1

e

100Gbps InfiniBand
MNode-X MNode-Y

WIZRBRSEZERIEW FIR P ENARIpython i RS2 IR EN)I|IZRIAS, BDwhich pythonés<ig
[AHRITE, Bl IEER ( Blpwdds<akpythondos.getcwd ()IR[EIRIB
% ) 79/home/ma-user/user-job-dir/<{IBBREINEBFRE>,

=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 </ZEN BN IEE> <(FE1TEE>

e OPENMPI_NP: BJ#ZHImpirunSahi0Hi2sl, BOARN “GPU RE* T2
BN .

e OPENMPI_HOST _FILE_PATH: mJiz#lhostfileS%], FEINEK,
e SSHD PORT: aliz#lsshZEFRinO, FEMISH,
e TUNE_ENV _FILE: YSworker-089%0 Fenv, I 3&2IX4a0)IE&/EHIE tbworkerTs

- MA_FiZenv

- SHARED_ HiZEfYenv

- S3_ HiZgHYenv

- PATHEYenv

- VC_WORKER_ BiZZaY%env

- SCCrIZgHYenv

- CREDHIZZHIenv
env|grep -E 'AMA_|ASHARED_|AS3_|APATH|AVC_WORKER_|ASCC|ACRED'|grep -v '=$'> $
{TUNE_ENV_FILE}

e OPENMPI_BIND_ARGS: AJ#=#Imprun cpustziTh, BRAMEEWN T,
OPENMPI_BIND_ARGS="-bind-to none -map-by slot"
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e OPENMPI_X_ARGS: dJ#=#Impirun -x2%, EHAREWNT.
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: mJiZf#Impirun -mca2#, BEMAREBEWT.
OPENMPI_MCA_ARGS="-mca pml ob1 -mca btl Aopenib -mca plm_rsh_no_tree_spawn true"

e  OPENMPI_EXTRA_ARGS: 1=HIAJZIIMEIRE I mpirundI2#, EHWAIRERZ,

o [BEIINXHEIIEER: BEhSEHERT “/home/ma-user/user-job-dir/<{{BBER&IH
EBRE>" 1R .

o RINEITEE: IGFELFEERNSITSH -

2-8 BIEIIZAEAL I

A 2
Horovod v horovod_0.20.0-tensorflow_2.1 e |

* BER modelarts-train-test/gpu-train/ w‘i E :] ®
* FEEiF | Imodelarts-train-test/gpu-train/train.py | (E:\ ®

FHRBER /nome/

T{EE=R /home/ma-user/modelarts/user-jeb-dir x L: E :3

w0 | data_urd Imodelarts-train-test/gpu-train/data_url_0/ ( EE ) \( IEEFEUE )I

D BN

planf=dle D& EEFR, NiztlaREaiiTas<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} \
${OPENMPI_EXTRA_ARGS} \

python /home/ma-user/user-job-dir/gpu-train/train.py --datasets=obs://modelarts-train-test/gpu-train/
data_url_0

(i8R

Horovod/MPI/MindSpore-GPUIEZREHiFshan S D B ST X5

2.4 HIBEMEENE
2.4.1 HIEEMSHRYIE

ModelArtspUIEIRE SRt T —RINRIEMIRG, ARUTUETXERMGREWERE
Xy, BTEEHERS.
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X86 Z2#5 ( CPU/GPU ) gUtIBE A &%

=% 2-19 TensorFlow

AI5|EhR | ZEHUIETT | URI

P TR

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 2-20 Pytorch

AIS|ERR | SHFRIZETT | URI
® iz
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

2 2-21 MindSpore

AIS|ZhR | XIGRYIETT | URI
¥ HiE
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
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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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5|ZhRAR—:

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

M H%kRAS 01 (2025-01-02) WA © EARTERABIRAE 45



ModelArts
BHREE

2 ModelArts SZIFHITRE IRIRYIZE

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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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

2.4.3 HIEEHERIERE Pytorch (CPU/GPU )

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

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

o iE&ithht: 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

o E{RMIEERTIE): 20220713110657 (yyyy-mm-dd-hh-mm-ss)

o IBIREZMRA: Ubuntu 18.04.4 LTS

e cuda: 10.2.89

e cudnn: 7.65.32

e  Pythonfi#FESsiREMARAN: /home/ma-user/anaconda3/envs/PyTorch-1.8/bin/
python, python 3.7.10

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

o EippipTEBIIE:

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

o EpaptZIEEIIE:
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)

BB REFRA: 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 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
EBraptEEEIIE:

apt

ca-certificates

cmake

curl

ethtool

fdisk

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
mysql-common
net-tools

nginx
openslide-tools
openssh-client
openssh-server

N5k 01 (2025-01-02)
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openssh-sftp-server
openssl
protobuf-compiler
redis-server
redis-tools

rpm

tar

tofrodos

unzip

vim

wget

zip

zlib1g-dev

5|2iRA_: 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

o =HETERRE:

site-packages

/home/ma-user/anaconda3/envs/MindSpore/lib/python3.7/

o EfDpipREBIIE:

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
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 1.6.1
urllib3 1.26.9
wheel 0.37.1
zipp 3.8.0

EBrapt&iBFlE:
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

N5k 01 (2025-01-02)
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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++

N5k 01 (2025-01-02)
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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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3 HIEBE M RE AT Notebook

3.1 Notebook FIEENMEGEIERSIE

BRPEFERAModelArtsFFAIMERS, REFENHAINERIT XS, INRE. FHK
S —LE , (EEFSENEEFAREZ oot R, =1THAINotebookSLHIHT
rootitXPR, FrLATENotebookLBIPLEF Erooti RAVEXE, BrITMENHFAINE
SR 2 ESTIE . AP LUERModel Artsi2 i E SR e B S = iS5 kiR
SDockerfile, #EH=<2ESHCHER.

Notebook BHE MRS FIERIE

3-1 Notebook BEMEGHIERIZE ( ERTHE—FmR")

N 3 KN

BE—: EFNotebookfBHREHE=HRIR, EIRSE LA EdockeriftE, RS
Dockerfile SO E % FFEM, BIREFISEEECS LMEBENIEHRFFENotebook
R

|1 BT NotebookiZItRIMERGEFE =R, EEIModelArtsipL1T TR
(ma-clifREHEZB <SR B EEMRG, WE—TMERAFRNEENRR. 7
=Notebook{EAFIERIGRIFES . BIAZAEIZSEENotebook R HE N RIGFHE
R

== BUTERIRBEIENotebookLAl, FEMMEIRER LLFEXINAIEE X EEF
i, HEMSEITRISEAIMELABT SR RGISVRE FR. BIFEEFIZS%EKNotebook
LHRFABENRER .

Notebook BENEGILE

FIWEEENIFGRAT, BaselZRmH B THLE:

o ETFFE. DockerhubEMEE L FHEIIEGRFEIE, FIRIREEEHEU TRIE
RFLYR:
x86: Ubuntu18.04. Ubuntu20.04
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ARM: Euler2.8.3. Euler2.10.7
(MARTY:
Ubuntu20.04.6T] 8B R MO, BMEERRTZRANIRERS.

o ATHEULRGIE, FEIFRRGERTRESHIEE, BRPRERGN
B, HE&ENotebookBEMRGHIEEMAFERTHIE, WRBRIBERKFEL I
ANTF2IHIRENRER o

HEEFEIMRR

BRIBEN EGEERRE, EEEModelArts “$S&S1E” TmTME, HoE
Notebook™{EFH .
(10 %88
SWRIBGZEENGE N “FAE” IF, B—KSTHFHEF (IAMBR) alLiEMHER .
SWRIBGZEENGEN “NF” i, HeBPAILGEMHER .

1. #HAModelArtsizHle, BE “REEE > FHEGR™ , #A EHEGR” T
Mo

2. RIERERTESHEXER, AERE “ZENEMR .

- BIRE EIRERITIER. TEEENEOSWRIBHE, Wk D
PESWRIZZIFRURIGHITIEM

3-2 ERIRGIR

< EHRR o
= HER EETiEEE
T <oura " <tag
s
NESBHE Pk
=ZE% 1 workdirpoc | SWrd ——— comi Yworkdir-poc:1.0.0
* %0
BEHE&
2
BRI EHHE © Er K
EEE-®
® Bioo 2024101731 17:35:46 GMT+08:00 633.08MB

- “ZRE7 R YA ¢ RIERENXIRGAVEIMESERE
3. FMENEEEEREModelArts “EIREER” TWHE.

3.2 7 ModelArts {75

BRPHEENXEEBEETRE, EEEModelArts “$SEEIE” mEmFME, AoE
Notebook={sEFH .

AR

SWRIRGEEIRE R “FAB" B, EB—KSTRIFAER (IAMBR ) AILUEMER .
SWRIRGEBIGE R “RA” 8, HERFPATLUEMMER.
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RGE

1. #EAModelArtsizlEa, BE “REEE > EFHEEGR , #HA “EHEER™ T
Ho

2. RIEFRERTESHEXER, AERE “ZENEMR .

- BRE EIRERITIEER . TEEENEOSWRIBHE, Sk D
PESWRIZZIFRIRIGHTTIEM

3-3 IGFREIR

| EMRR o
* REE ﬂ EEAERE
= d P <tag>
f=]
NEBREPER
SEEE / workdirpoc | SWr = .comie Yworkdir-poc:1.0.0 Q
* 3Rig
BEES
RS EEE O EiRiht K
©EEER
® @00

“IRK7 A0 3BT ¢ ARIEBE MIRRAVSEFMESRRIERE o
3. EMERREREEREREEERNH.

BREK
EEGOIERE, TIRE BN . AR . IR SEIBHIRE,
BRIEG.
B 3-4 EHEE
RHREE

10
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6132 Notebook
BHEREW, HABGIFETE, PF “t/ENotebook” , EHHERIETIZBEENX
{515 61E2NotebookITIH »
B 3-5 HNRRIFERT
BEREL

SRAPERRGHIEAIRG, BNRGIFRR, BEHRFIIN “REEL" THRIRE
ISHIRIHT o

eeeeeeeeeeeeeeeeeeeeeeee

3.3 Notebook FI{EEENIEGR G E

HIFBEENXREBLUTER:

e 75— {EMNotebookITNERR BT AIMESLH, HIMERHITHRIZRS
&, kKE5akE, JIABTFAMERERRERFIE, BizTLAINRE
UBRRERIGINFRTE R, (FAEEXRGER. FHRIFIS2%5%Notebook
LARFHEENRR

o BT ETFModelArtsiZ2ERIEMIRIER AN REEEERFK RS Dockerfile, £
Notebook 2T EE B CRIRGR . ARBRGHITIM, BLACIZITAIFT
Eiﬁﬁ, WEBCHWSTER. FRIREFIESEENotebook FIFEEEMREH

28

o BHR=: EFModelArtsiZRIRMIBIEEE=5RK, FECSIRSH LBITRS
Dockerfiletgi2i% R, IIModelArtsBAtiREEFE =S REHITHE, WELHFS
ModelArtsZERAIFTAIBRE N DockeriRl&R, FISIRIGHEXEISWR, (EABENE
RIEMA . FMRFESEEECS LISEBTENREFHENotebookfER .

3.4 %% Notebook SLARFNBENER

3.4.1 {#1F Notebook ERIAE

BITTERYRIGEZENotebook LR, FERALIRG ERIXINAYE B M EFME, £
EEE _ CHTIRME, #HMSETHERMRIARRIRERIILVRE TR, =R
FRFE, BRMATEERERER ‘" BE.

REFRVRGT, ZRAOKBBAESL, FAWFHERIERD (home/ma-user/workH %
AR ) F2ERFEREFENSTRIRE P VS CodeiImBARIART, HServerinz
RAVEEARER
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(AR
Notebook RIFAUEEA/NFHBIEISG, REEHFRERBT125E. BURESRFRW.

ESBBIRTFAHRES “The container size (xx) is greater than the threshold (25G)” , {5548
BIRTZRTIREE “The container size (xG) is greater than the threshold (25G)” UMaEIf@R?

%IEO
BURSS
NotebookSLHMASA “izf7H7
RFER

1. ZEZEModelArtsBIBITHIGE, TEAMSEEHIERE “FA&=E > Notebook” , #
NFhRNotebookETEAH .

2. 7ENotebookFZEH, IFFELRFHINotebooksLFl, BB AM “IRIE” FIFRAY
‘BE > FEFERET , #A “FERET THEE,

3-7 REFER
e

|
it

F
M
St

k=

FEAlE

3. HEFRFRENEED, REAR. REIWR. RERPOEAEE . BE “1H
& REFRR.

£ “BR7 TEPEE— ML INRIKEAER, JLABREAMNAY ‘2Rl
27, tlE— AR,
E—1MBERRIBFP A UEZEERIZAERANREER.

4. ﬁ@%l«l‘ﬂ&ﬁﬁﬂ’ﬂﬁ?iﬂ%ﬁ, FRESEASHH, BOFT. WA TBRIFE
bl

3-8 (RFHEK

notebook-
) REES

k|

HRERFRFEZRAYRS AN S FASEAIR DTS, BAERBHES, SLAHIEEITRIEE!
HEL, BSERGERERK.
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5 REBEEFRINGE, LSRN BT, BRTHE “REEET nEEEE
ZRRIFR

6. BEHRBHER, HEANRGFER, JUERRGRS/ID, KE, BREE, &
&R/, SWRIitBIES

3.4.2 ETFEENE& 6% Notebook L

MNotebookFRFAIEZ A LAERFEREGEITR, aTLABETEI#EEFHAINotebooksL
i, MR FRFIRES FRILHREG IR EECE .

HETFBENE&EIZENotebookEEFI GRS :
H—: 7ENotebookSLHIGIFETIME, RIGRIIERE ‘BENER” , BREELIAR
FRURR .
3-9 IR T BENERAY Notebook LA
+HE LotRE ®

Bk =3 PSRN sk

"5) fuzz-test-202202 Fuzz1.1-1_11

BT £ “‘BEEET THE, BEENMEGNEGIFES, ERGIFEER, B2 ‘0
#£Notebook” , BEHEEIETFZEE N E&EIENotebookAITTHE -

3.5 7£ Notebook FHEBENFEEFHER
3.5.1 (ERZSIERIZNRA

EZ‘EE%%%K%E%F‘@%%*E?, JUETFRERG B THEERRRERT A
I,

RPEERModelArtsFRRINERY, SEFTEXNFRMERIT—LHIS, WNRE. AR
siiElE—EE, BRFLEENLEARFZErooti R, =1THRINotebookSLAIFTT
roott¥PR, FrLATENotebookSLflh iR Erooti fRAYERIG, BRIFEMRENTIAIME
REBFETLASTIA.

ItbES, AAFEILMERModelArtsigtRIRERIR SRR E Dockerfile, MREHFTEES
CHRE . E—SaLIBRIZRG, HROEEREEEIEEModelArtsiRSZHIERE
. &EBRGHTEM, BUSIERINALRE, HEBChWSHER.

REHPISETFModel ArtsiZHAIPy TorchERHES R, FHERModelArtsi ST LR (ES
Ema-cliRFEEGSNR) FIEFIEMESR, HE— ETAFLANEENER. *
RN T EFR:

3-10 WERBIRIE

3 3
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3.5.2 Step1 HHEEENER

ZﬁwimLLLﬂﬂﬁﬁﬁ,{%ﬂLEWFE‘—jDockerflle *’]@tl:‘.—/\?ﬁ%ﬁ% ANFHIEEER
FEE “FFAZNE > Notebook” E‘_“JTermmalEPmEE, EiERlCIEF R IMEFFTH
Terminal, XFDockerfilelIEAREHX, B2 %EWJO

;1 BREREENER, iBEprofile, RIBIRTRAKS. AFRENRER. £INESER
FEEREERER.

ma-cli configure --auth PWD -P xxx

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

username []: |
password :

#$IE2 HifTenv|grep -i CURRENT_IMAGE_NAME# S & X BIsLHIFRERAYEER

(PyTorch-1.8) [ma-user work]$env|grep -i CURRENT_IMAGE_NAME

=sur. ap-southeast-1.myhuaweicloud. com/atelier/pytorch_1 8:pytorch 1.8.0-cuda_19.2-py_3.7-ubuntu_18.84-x86_64-20220926164358-041ba2e]

$I|3 HERE&.
1. I EZEBRIERRGRAISWRIELE

CURRENT_IMAGE_NAME=swr.ap-southeast-1.myhuaweicloud.com/atelier/
pytorch_1_8:pytorch_1.8.0-cuda_10.2-py_3.7-ubuntu_18.04-
x86_64-20220926104358-041ba2e

2. INESRGIIRIENR
HfTma-cli image get-templateds S ERBEFIEIR

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

er, apt install packages and c new ent with pip based o

Install o apt pa kgeslk ffmpeg, e -8, gﬂst; sed on current Notebook image

General template for migrating your own or open source image to ModelArts

Create a new AL application, used o generate an image to deploy and infer in ModelArts
- dli ackage Install pip packages based on DLI image
rd_compat_cuda 11 image to_modelarts Migrate and forward compat cuda-11.x to ModelArts by upgrading only user-mode CUDA compon

AJaH{Tma-cli image add- templateﬁ%ﬂ%ﬁ%@’fﬁ’ﬂibuﬁ%ﬂ?‘éﬁﬂ#%‘l‘, 2
lAFt 2RI LERTERIIEIR . FIR0: hOEk
upgrade_current_notebook_apt_packages’f%{%*@@ﬁ*&o

ma-cli image add-template upgrade_current_notebook_apt_packages

(PyTorch-1.8) [ma-user work]$ma-cli image add-template rent_notebook_apt_packages

[ OK ] Successfully add configuration template [ upgrade_cu otebook_apt_packages ] under folder [ /home/ma-user/work/.ma/upgrade_current_notebook_apt_packages ]

3. {&MDockerfile,

ABIRIDockerfileEE F Py TorchEAtiiE & pytorch1.8-cuda10.2-cudnn7-

ubuntu18.04#1T0E, NNEIRFIENR
upgrade_current_notebook_apt_packages, FZkgcclg++,

INESRGIENRSS, DockerfileXX{8=100Ek, & “.ma/
upgrade_current_notebook_apt_packages” 12T, NBSEWT, RIECIR
=Kigw:

FROM swr.ap-southeast-1.myhuaweicloud.com/atelier/pytorch_1_8:pytorch_1.8.0-cuda_10.2-py_3.7-
ubuntu_18.04-x86_64-20220926104358-041ba2e

# Set proxy to download internet resources

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
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USER root

# Config apt source which can accelerate the apt package download speed. Also install ffmpeg and
gcc-8 in root mode
RUN cp -f /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 update && \
apt -y install ffmpeg && \
apt install -y --no-install-recommends gcc-8 g++-8 && apt-get autoremove -y && \
update-alternatives --install /usr/bin/gcc gcc /usr/bin/gcc-8 80 --slave /usr/bin/g++ g++ /usr/bin/g+
+-8

# ModelArts requires ma-user as the default user to start image
USER ma-user

HERE

{#Fma-cli image build#$ MDockerfiletgg2 H— PN iER . HOEZERES
EEGEESDS

ma-cli image build .ma/upgrade_current_notebook_apt_packages/Dockerfile -swr notebook-test/
my_image:0.0.1 -P XXX

Hrr “ .ma/upgrade_current_notebook_apt_package/Dockerfile” JgDockerfile
SHFRTERRZR, “notebook-test/my_image:0.0.1” FIHIERAVETISIRAYSWRER

PA

Fo “XXX” IENETEER profile,

.

3.5.3 Step2 EMEHER

RS, BIREEMEIModel ArtsiRIREIRIRSSH, HMBETEEModelArtsHh{sE
RiziE’.

BRIHLIREMRES.

FH—: fEFAma-cli image registerdpSKiEMRR . ITMESSIRELEMIFAT
g{%%%, BIEERId, nameZ, NTER. ZHSNESEETSETME

ma-cli image register --swr-path=swr.ap-southeast-1.myhuaweicloud.com/notebook-test/
my_image:0.0.1 -P XXX

——Swr-path=swr. —test/my_image:©.0.

devcontainer and cannot use ‘ImageManagement.debug’ to check your image. If you need to debug
.

test/my_image:0.0.17,
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e A" : fEModelArts Console e &k
EZModelArtsizila, EAMISHEZRRE “REBEE” , #ABEEER@.,

a. B SEMHSER” . EERRSWRIBIHSHIEIX BT, et B aE
EMSWRIEZEBBREHTIEM
b.  “Z” F0 “E” RIELIFERIER, SRERFRS—H.

3.5.4 Step3 SIEH LN IEH(FHHE

BIRFFARE
BSEMAING, ERILIEModel ArtsiE I S IFZER .

1. EFEModelArtsizHlE
2. & “FFA=i8 > Notebook” TRH, CIZFAMMEINEFIZEENES .

3.6 £ ECS 193 B E =R FH1E Notebook H{EFH
3.6.1 (EFRZSMEERIZ-AA

BERPEFERAModelArtsFFAIMER, REFENHAINMERIT XS, INRE. FHK
Sy —LE . (BERFLANREAREErooti R, =1THHINotebookSEAIFT
roottXPR, FFLATENotebookLBIPLEFErooti RAVEXE, X—RARENF AL
IBEGPELELI

AT, FAPALUERModel Artsi2RER R S3E = T RIRIE KRS Dockerfile, 14
B géj{ié BHCEYMER . ARBEGHTEM, BUSIEFNALRKE, BEES
AU SBEK

AEFNEEFubuntuiBsg, Z&pytorch 1.8, ffmpeg 3Fgcc 8, MWE— I EBAIFFA
FRESEZN =

EEREU T ERR:

3-12 R SIENRERE

3 3

3.6.2 Step1 /%% Docker ¥ HE BNEEE

HEE—EBHEBDockerIEERINER, WIRIRE, BNHE—LRMECRSZ =AW
AMIP, HEESIFAIEE LRRVERRE .

ModelArtsi2E T ubuntuRFRIFIAR, FHEZZEdocker,

AR
FibLinuxiLBRRIRIEERIECSARSS 83 LAGIRIE, BESEREHI,
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BUE ECS IRSSS5

o IERECSEHIG, WLMMRRSER, REIEFEAHIRER, #HFEMRubuntu18.04
RURG; RGEIREII100GIB. BN FESEWIHERPIERIRSSE

3-13 IR BRI E

EiE pavss:i ] hERES HESE THERS @
43 Ubuntu v Ubuntu 18.04 server 64bit(40GIB) v | C
B s @) sEFEZV=2EMEE ()
EEmNER

FERE2P

i
i
i

FEARSSD « [+ 100 B @ BTV

@ Bi—guss

o LM ARMIPHIER M RIRS R . BMRIEIESERENS.

fiE VM IS
1. fEdockerflB8, RN TS FHEHMAE.

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

MERY:
LB ubuntu RZEHIBIAS .
2. fEdockertgghHMTUI TGS, BIATMAINERE .

bash install_on_ubuntu1804.sh

3-14 EcE R

ratulations? The environment has been conf igured successfully.

source /etc/profile
TRBARGORIIT T TES:
a. Z#docker,

b. WREH TGPU, MEZEnvidia-docker2, FALUEGPUIEZFEdockerasse
F,

3.6.3 Step2 FHEBENER

X—HmA IR E— 1 Dockerfile, FEILIZELE—NFEBRENotebookElESLH
FH{ER . XFDockerfilelIEARRE %, BESEZEM.

= as
E£%stepl EFDockerifl BEHEEREE 25k dockertl 28 -
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SREMER (B=5RETIULLR )
ModelArtsi2EOASHEIR, B2 % NotebookEItEEFIE, RIEMBEBRIEIEL
ARSI E B EEFHRURL.

I EFRE

ERERRBRSEHE
EEAMSHER ‘2587 , BEREAG LA “BRiES” , EHEAIR
HRREERERIES.

1. EEEHREERRS.
a
b

3-15 SREVERIE<S
SFRES

(AR

o IHGMERIRIERIESHYE 24/, EFERKPEINERIES, S NIRE
Fg!;ﬁ?&giiﬁ@o KT KEIBRIERESE, ERXHNNIGRERIES
TPARILAEFS

o BRIESCKENFZHREGCELL, BicFizitit, FERERT.
¢ HEREBHRLIERWSEFIITE—SEHNERIES

ERMINEETR “Login Succeeded”
2. FEEMBERHE=SRG (WEUUSE=RRE6EM6) .

docker pull swr.ap-southeast-1.myhuaweicloud.com/notebook-xxx/ubuntu:18.04 #4843 ZFNiRIGERAK
Bci

3. #®5Dockerfile,

vim—~ Dockerfile, ANR(FRAIEMIZEZREModel ArtsiZItIINTEIER,
DockerfileRIEARN AT SEDockerfile X {4 ( EhitE{&IModelArtsiZfit )

WMRFERAPVEMBRESE=HEKR (IEModelArtsIRERIATEER ) , Dockerfile
XA FEZERDIAuid9100089FA P ma-userflgid3 10089 Hma-group, BiE
aJ&%& Dockerfiled {4 ( EftiFE&RIIEModelArtsi2fit ) .

AFIRIDockerfiledgEFubuntuiE g L ZEpytorch 1.8, ffmpeg 3#gcc 8, HE—
MEBAIESHIER
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4. MEER®
fEEAdocker buildds< MDockerfilet@iZ H— 1M iR&R . apSSHEERINT:

“-t7 FEETHINRGIIE, AE{BRERI{EBRERY/{REZMY{RAE
25}, BIRIESEIMES . EINERSTEAIswritttit, EA/ELERYEIRNANEM
HEER.

- “-f 7 18E T DockerfilegIN4R, RIELIRMES,
- =R Y. BETHENLETYE2A5IER, RIELRES.

docker build -t swr.ap-southeast-1.myhuaweicloud.com/notebook-xxx/pytorch_1_8:v1 -f Dockerfile .

3-16 ML

Successfully built 495b3e4ff656

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

Dockerfile 324 ( Efli$E{5 9 ModelArts 124t )

vim—>DockerfileX {4, EftiiE&IModelArtsiZHAYIEIRRT, DockerfileXX{4RIEIK
ASUT:

FROM swr.ap-southeast-1.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 32 ( Ehili#R{&93F ModelArts 124 )

WMRFEREREFE =R, DockerfileSX{4rhEZ 7 Nuid 100089 ma-user
#0gid510089F P £HEma-group, AIREREFEGHuid 10008¢Egid 100EE 4 E
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FHAFASE, FEREEMNABFIIRFERER. TFDockerfileXHEFRINME
EREPHARE, SEEERR.

[MARY:E

FPEZIZEuid9100009FAF ma-userfllgid 910089 F4Ema-group, FH#/home/ma-user
BHRIPRA750,

vim—“DockerfileX {4, FIIE=712& ( BIIEModel Artsi2 B HiR& ) HEM
1%, a0lAubuntu18.0473fl, DockerfileX{EHIEARBIT:

# 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 multiverse" > /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 && In -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 &&\
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conda deactivate

#Install FFmpeg and GCC

USER root

RUN apt-get -y install ffmpeg && \
apt -y install gcc-8 g++-8

3.6.4 Step3 ITMFEER
BIRE, BIHEFEMEIModel ArtsiZ B EIRIRE S, HMEEIEEModelArtsHa{E
Biz&Eg.
1. BEGHEEISWR

HIXFIEEERESWR, BSEERSWR, BFEFHdocker pushap S T
X, W

docker push swr.ap-southeast-1.myhuaweicloud.com/notebook-xxx/pytorch_1_8:v1

SR ERNEI ESWR EBEIZIR K

Bl 3-17 REGHER SWR

BT = ullPushsEEs RS == R WETU WEEHICT

2. EMEG
EModelArts Console A&
BRModelArtsiZHlE, EEMSHISEER “BEER" , BASGSIERH.
a. BT SEANEERT , SEERIN1 SESEIERISWRAREETISWRARAER .
BEERSWRIBHE S HIFXEANE, st O TEEMSWREREEE

GiHTEM
b. “Z2E” FJ “KB” RIBLMrBERIERE, SEHRRFEEF—H.
(1] %88
FEMEGET, ‘22497 F0 ‘2B FENEGRMEET N, SWEERLLEENEGREE
NotebookAJT £ BlIZRSM .
=, - v
3.6.5 Step4 SIEF A EFHFH

BRI AR
1. SBREMAIE, BIAIEModelArtsiEHIEAINotebook E, BIEEFFATRIERTIE
FEENER, thstep3 TFEGHIMIOES.

2. Notebookfl#Z2INE, EModelArts NotebookZZFETT, B “ITF” , B
FEWRE, BaizENotebook LauncherREERAIT:
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B 3-18 AR ANE

2 Launcher

IE Notebook

L

Console

7
11
=

2 T

Terminal Text File Markdown File

TF—ATerminal, &Z&conda envifiE, condaBEZENRTTLUEZcondaBEM T
FARIEFRERIE N kenrel KR E L% 7E/home/ma-user/anaconda3/ NERY
conda envifiE, conda envIfE R @I A< /home/ma-user/anaconda3/bin/
conda env list&& .

3-19 &F conda env {3

(PyTorch-1.8) [ma-user work]$/home/ma-user/anacondad/bin/conda env list
# conda environments:

E

base Jhome /ma-user/anacondal
PyTorch-1.8 *  /home/ma-user/fanacondad/envs/PyTorch-1.8
python-3.7.18 /home /ma-user/fanacondad/envs /python-3.7.18

3.7 Notebook BE MBS HEEMHAIE

SHEFNEEMRBERLIIERN, BRFPERRINTEEHE:

BREENXEKIZEma-userlBF &ma-groupfF4H;
BREENXESH/home/ma-userBF, BFFHAFHAEma-userfllma-

group,

BREEXEGYIHEEBAPBES/home/ma-userffE 750, ABENEMR
PR;

BREENXESFERITIESSHINEE, OpenSSHIRAEF A =T8.0;
BRHIERIBENIER, TAMMITdocker runf35ll, TiXIEFEIETT;

BRPBITRE T JupyterlabfRZSH0MRAY, EEAEPAMFER)upyterlabip$
S BHEXAVERS ]G ERR, MBRFEEIZEG SR upyterlabfRSS ;

BRECIESSRTHAMEESRY8888. 888%ixAR, TEMAFIEXKECHIH

RixOs;
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FAFRYRBRIEE T PYTHONPATH, sys.pathSHBIRSS BahEARRRAY, FELH
BihfE, BIEEPYTHONPATH. sys.path;

Eﬂ?ﬁﬁﬁTEFEsudoHBEE’\quEﬁﬂ, (EABEENEGRT, sudoTBkLiEs%
IR,
FBPERARcann. cudaifiBEFES M ER;

FAFPRIdockeriZGECEEIR . MESTBIEIRE] . SRR ( SXHEHSUR. 4K
HiRK eI IR < thR ) FRESERI.

AFfAnacondatMEFE2EFHI 7 LA ERE:

- 7£ “{python_env}/lib” BRTFEUpythonFFkBYIEEB R ( Ha0
“pythonNone” ) , IEEBERERIZEpython+iRAS (N
“python3.7” ) , XATRERHTIMBER B E IR EIMNSESEN.

-  BFPasgFshEAnacondaifMEBR “{conda}/envs” FEIET=ERILER
1#ERY “lib” BRTEIZTIELXER, XMRESERAnacondaflIB R .

-  BFPugEFESNEE TENMMEBRARINGE, XL EAnacondaiMEZFT
WERN, SEIBETEEETE,

ij;ﬂ%& “/home/ma-user/.ssh” BFNIREH sshTiEFERR. sshEFIRS
e

chmod 750 .ssh

chmod 644 .ssh/authorized_keys
chmod 644 .ssh/config

chmod 640 .ssh/environment

chmod 750 .ssh/etc

chmod 640 .ssh/known_hosts

chmod 750 .ssh/var

chmod 600 .ssh/etc/ssh_host_rsa_key
chmod 640 .ssh/etc/ssh_host_rsa_key.pub
chmod 750 .ssh/etc/sshd_config
chmod 750 .ssh/var/run/sshd.pid
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4 HIEB E X RE R T)| 2 EE

4.1 1R | SRR E R E RN B

TREEFIMEIELSESE T A DHNFSS . $H4EKIAS, ModelArtsSziFRAF1H
EEEMEBEGATER)Z,

BHEMIBGRIFHEERAPN RSB IIREILBRZIN T #%, BRABTRSEEFME
EREEHESK, BNRHEEER. BENERELIEERREEGREKRS (SWR) ,
ZBEAFModelArts i)l

ModelArts_EfERBE RGNSz 5285 2!

o ([ERMEER + BEMERER:

MRFERIETMEERBEIE 1tﬁf_'1Ei*DFEJJSZ#EfJE‘tEEﬁUEE’JUIlfﬂ’E
A (ERREESZBERNZFINE, SHIERLIETIEESMEMEEIN—EX
HHRERIAHER , ltI:ET"TEJLMEﬁHﬁE*E + EEM@?&{%E’JI}J&, RO FRERESR
BIRE, AEFEERRA FRIRFIER “BEX”

o ZEHEMERER:
RPEEModel ArtsiRRRINEEE RGN FRER, IBEECHRGR, FEBIREEN
AR (T ) MEE SIS TUREIZAIIZGIEL

(11 588

SEMATEAEXRGERNGIFIRT, “Baipd” RE “/home/ma-user” BRT
W7, BUIGELTRERIETRE

(EREMESE + BEMER

LEINEESHEETMEEREIE)ISFIRIIKFINET, REEHAFBTIEEAY.
RRPALETREERFIFE RS
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4-1 ERMEER+BENRGEZRE

1

* EEATR SR B ®
(2} o
v EEY v
e Y
* B [ mm )
. A
e Y
* {KIBES (s )
A v
« ERRTSTE

ZNeEIT A S EERETREREZLCIZRNIZEIER, Bian:

o ZEZJRBSBEMIN—ZRINETSE
- PATH=${MA_HOME}/anaconda/bin:${PATH}
- LD_LIBRARY_PATH=${MA_HOME}/anaconda/lib:${LD_LIBRARY_PATH}
- PYTHONPATH=${MA JOB_DIR}:${PYTHONPATH}

. 1@:‘%}:%59%%332#4%%%&%%5EJJL‘,prthon < EiER, llltlaﬁﬁ{%%ﬁ1%¢ﬂ’3
Pythondp < 1S FRERRIPYthonIME , IERFIRABENRIPATHIRIREE, &
AL S E TR SHIAG L B ERL Pythonhfz s :

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

- docker run --rm {image} $(which python) -V
o A =BMRIIFREEZRXEIES

STEFERAEEMER

4-2 TEFERBEMRGREIEEE

* EFA REEE By @
e ™
* EE [ EE )
M A
— — l/- A -\l
KBEEZ ( EE )
M A

TEERABEENRGIHET, EEM “conda env” [EEh)II&GENT:
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HAFIEEIEITREARshelIMRE, FITEERZFER “conda activate” G iETE
ERY “condaenv’ , FEEAEMBXLUARERIEE “conda env” KEamIZH
W%O

BRgENEENEERPRY “conda” £&FTF “/home/ma-user/anaconda3” BR
“conda env” 3 “python-3.7.10" , JIEHIASIF “/home/ma-user/modelarts/
user-job-dir/code/train.py” . AIEILA T A NEREERN “conda env” Bamillk:

o AR—: HBRILEIEHNY “DEFAULT_CONDA_ENV_NAME” IRIBTEE
“ANACONDA _DIR” RIETE,
ANACONDA_DIR=/home/ma-user/anaconda3
DEFAULT_CONDA_ENV_NAME=python-3.7.10

ZRILAERIPythonas BN . Baas< BT :

python /home/ma-user/modelarts/user-job-dir/code/train.py

e AX”: {FM “conda env python” RILEITERIZ,

1ERILAMER “ /home/ma-user/anaconda3/envs/python-3.7.10/bin/python” #p
LRMNGHER ., BophtpSn~EIanT:

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

o FHX=: EEPATHIRETS,
IO LUSHEERY “conda env bin” BRECERIPATHIMNEZEH, EoJLUER
Python@ < BalIIEHIA, BEIGm<SREII0T:

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 H=M: {#EMA “conda run -n” &%,
e LMER “/home/ma-user/anaconda3/bin/conda run -n python-3.7.10” &5
SHEHITINEDS, BaIarS BT :
/home/ma-user/anaconda3/bin/conda run -n python-3.7.10 python /home/ma-user/modelarts/user-
job-dir/code/train.py

AR

W& E 4 AZE “SANACONDA _DIR/envs/$DEFAULT_CONDA_ENV_NAME/lib * B
FF “so” MHRIEXIREE, ATEEZBRIIAE “LD_LIBRARY_PATH” , $SLIT&HSHE
ELABEmAR eSS

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

Bian, BR—BIEMAELRBILRTET

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 BEEEMGREGFHRATIIE

4.2.1 )M 0 FWEBENFRATRINEIEL ( PyTorch+CPU/
GPU

KEDFNMBIMTMNOZN HEIWERZR, FHERIZBEZREModelArtsSEE BTk, $B1%
FEARYAIS IEE2PyTorch, JIIZKERRIEIRECPUSKGPU,

(MERITY::
RELEHFR(ER T HRIIERIEAL o
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iR

ARBMERLinux x86_64Z2#aR9EM, EIEZRStubuntu-18.04, B3R5 DockerfileX
HHEEBENER

iR MR FRHIRREE, FHEModelArtsF & EERCPU/GPURIS AR
EITIEAESS -

e ubuntu-18.04

e cuda-11.1

e python-3.7.13

e pytorch-1.8.1

BRERE
(ERBENXEROIEYIGMERT, TEERdockerfIGHIER, HES—ENFE
210, RSB AR:

B RM

Step1 SIZOBSHEFISI{4E

Step2 E&IIZMAFH LIEZOBS

Step3 ESREAEN

Step4 HHWEEENXIER

Step5 EIEHRIRZESWRIRSS

Step6 7EModelArts_ 81521 ZR

No ok~ wh =

BUESRM
MRS HFBEAS, BEFAModelArtsEREKSRES, KSTEHRTFR
BRRERTS

Step1 €l OBS M43k

FEOBSHRS HeIsBMEFINET, BFFHEFIEIEELIRIIZARE . FECENHE
FFRUNEL- 1R, TEPRIEZIR “test-modelarts” FISLZFRIHEEAI, B
B AP BEEXIBTR,

BIEZEOBSHEFN 4L ANRIEIE S5 S N BRI FIFTER S
BfREERIOBSSModelArtstER—X i

% 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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Step2 EFIZREAFH LIEZE OBS

VERARZGIFTER)IIEIZA “pytorch-verification.py” 32, H HEZEOBSHERY
“ obs://test-modelarts/pytorch/demo-code/” XH4FET,

“pytorch-verification.py” SHERBIWT:

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 HER RGN
HEE—ELinux x86_64Z24AR9FEM, BIERSZEAUbuntu-18.04, EEJLUERERIMN
AV R IRB S ECSELE N AR EB I ENFHITEE X EFRAIFIE -

MISLECSERSS HRAVRMRMEIESEMIHERLinuERIERIRSER . “CPULE” &F
“x86IFE” , “RB7 EER “AHIRERT , HEFEMAUbUNtu18.04R9R&

Step4 FHFEEMIRER
Bt WRERETA T RANSEEE, FHEMModelArts)IEIRSIET.

e ubuntu-18.04
e cuda-11.1

e python-3.7.13
e pytorch-1.8.1

AN BUNMENEIS SR E Dockerfile XA HIEEE X RGAMRIEL R .

1. Z&EDocker,

LALinux x86_6422t9HURIERS B, TRENDockerZzdetl . ERILURITIATIES
L¥EDocker, XFRHEDockerlIESIESMES MDocker &3I4 .

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

WRdocker imagesan S AILAITRTN, FRDockerE&%s, WEHaIBhd .,
2. WiTEIN T eSS HEiADocker EnginehfiiZs .

docker version | grep -A 1 Engine

LERUT,
.Ié.ngine:
Version: 18.09.0
(1 %88

W ERATEFiZARAIDocker EngineR$IVEEE N 515 .
3. TR HcontextBISHFE,

mkdir -p context
4. EFHRBRpipIEMHpip.conf . ARBIEREAFREGRUHRMAIpIpIR, H
pip.confS{HRFINT .
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[global]

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

timeout = 120

(1] %83

ERERTFREESZIEhttps://mirrors.huaweicloud.com/homerh, #Zpypi , LAIUEE
“pip.conf” MHERZ,

5. T# “torch*whl ” 374,

EMiEL “https://download.pytorch.org/whl/torch_stable.html” ##EZEHTEHIUT
whizZi,

- 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

AR
“+7 FFERIURLERISA “%2B” , 7EEIAMULIERBIREERT, TRIERMEZTH
“+” ?—g%g;ﬁyg “%28” o
fIaN “torch-1.8.1%2Bcu111-cp37-cp37m-linux_x86_64.whl” ,
6. T Miniconda3Z&iE3(4,

{EAHBiEhttps://repo.anaconda.com/miniconda/Miniconda3-py37_4.12.0-
Linux-x86_64.sh, & Miniconda3 py37 4.12.0&%X 4 ( IFhzpython
37.13) 6

7. B EiRpipilEX 4. torch*whi3Z{4. Miniconda3Z =N 4R EEcontext {43k
A, contextSHEARBTIUT

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

8. wmEBEESDockerfileS{4,

TEcontextS L AR Z S9DockerfileIZ= i, FHIETFARBBEANEH,
# BREBEGHEETNEEEBLN

# ELRHZS2REE(%, 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 BREENBARFEER root
# USER root

# (EREATFHRBGLIREAY 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

# https://conda.io/projects/conda/en/latest/user-guide/install/linux.html#installing-on-linux
# &% Miniconda3 ZIERAERHREKAY /home/ma-user/miniconda3 BRH
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10.

RUN bash /tmp/Miniconda3-py37_4.12.0-Linux-x86_64.sh -b -p /home/ma-user/miniconda3

# {3 Miniconda3 Bti\ python 715 (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

# MR REREER
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, Etk ma-user FAFETEE(FA
RUN useradd -m -d /home/ma-user -s /bin/bash -g 100 -u 1000 ma-user

# MR builder stage &% /home/ma-user/miniconda3 BRZIHBISESERNIEZESE
COPY --chown=ma-user:100 --from=builder /home/ma-user/miniconda3 /home/ma-user/miniconda3
# REAREEMENETSE
# 1555 WMEE PYTHONUNBUFFERED=1, AR HEES%
ENV PATH=$PATH:/home/ma-user/miniconda3/bin \
PYTHONUNBUFFERED=1

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

K FDockerfile X+ REHNEZIEEHNES WDockerE L M1,
i\ E ISRk Dockerfile3 {4, ItEATcontext)FRATINT .

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

RS R/ER . EDockerfile XN BFHITIN Fan SRS RIER
pytorch:1.8.1-cuda11.1,
docker build . -t pytorch:1.8.1-cuda11.1

1T IR AE R AT H I AN T B SR BRI R AR AT o

Successfully tagged pytorch:1.8.1-cuda11.1

Step5 H{EIRIEZE SWR IRSS

1.

ERBRRGRSBEFG, EEXE, EMModelArtsKIFFRIF—H, BUTIEE
el

BFEA LA “QREART , MAERSIRTHAREIE, BEENERER, K
TBIER “deep-learning” , THEHRIGSHLRENERZIR “deep-learning”
BRI BEMNRIE.

BFEAEA “BRIEST , REERHITES, AEERESHIEHNERIES.
PArootFIPERAMIINE, MASHIRISWRIGHERIES

R RER SR ERRBERCE,
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a. {FMAdocker tagap$ 8 LIEEFITIRE
#regionfldomainfEEIBEHRAHLINME, HIREZFRdeep-learningtBiFERIBEENANE.
sudo docker tag pytorch:1.8.1-cuda11.1 swr.{region-id}.{domain}/deep-learning/pytorch:1.8.1-
cudal1.1

b. {#EFdocker pushdpd HEHIZ.
#regionfldomain{E RiEEHALIME, HEIEFRdeep-learningtEiEE N BEEXANE.
sudo docker push swr{region-id}.{domain}/deep-learning/pytorch:1.8.1-cuda11.1

6. TARELERE, AERREGRSEHEN ‘RNREGR" NEUEEC LENE
EXRR.

Step6 £ ModelArts _8U3E)IIZRE

1. BRModelArtsEIREHE, HEXHRIKSEAESTHINIIENAIEE . KT
BY, IBSEEREEEN, HYZRERBREREINGAR, Bl EY,
RIS EREFHITIE

2. TFEEMSHEAERE “RENIZ > JIZEL” , BROAFEN “YIZEL” 5%,
3. & “siEE)IgElL” TmE, ESHEXSHER, ARRTE B .
- RN ®E ‘BEX&ER
- Bis: EFE BN
- fE&ihhE: Step5 HERBRESWRIRSHEIERIER
- RIBER: RENOBSHEHEMMASHBER, fla0: “obs:)//test-
modelarts/pytorch/demo-code/” , JIHKIBEEBE N THE) LGS
“${MA_JOB_DIR}/demo-code” B+, “demo-code” HOBSTEHULIBEE
FNsE—RER, JLURESLIRMEN
-  B#p@m$:  “/home/ma-user/miniconda3/bin/python ${MA_JOB_DIR}/
demo-code/pytorch-verification.py” , Ltt&LAY “demo-code” IAFBE
MXHIOBSEFRLIBEANRE—REZR, TLURIELRMER .
- BE: EEAREIER
- ZER): EIEGPUSECPUIIE .
- KAREHE: 17IH
- R EEREER: RENOBSHERI)ILHERIEER, Hla0: “obs://test-
modelarts/pytorch/log/”
. E “UIRSERIANT TmE, AIEELRISHEIER, MIATIRERE B .
5. ﬂ%ﬁ%ﬁg@%ﬁmﬁ , EEEEMEREARER T, KBERTE. TED
mENE.
NGB —RREBIzT—ERATE, RIBEZANIZSZ2EFEROREARR, il
HRHSBIFEN A DR VNARE . NISFLHRTRINE, BSEESWTAR

No
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4-3 GPU fit&z1THEER

. tensor([[-0.4181,
. 6062,
.5751, 1.2730, -0.3907],
.4812, -0.4064, -0.2753],

0 .8150, -0.2581],
0
0
0
1.0377, -1.1248, 1.2977]])
0
0
1
1
1

.5347, 0.1890],

.7440, -0.8577, -0.2340],
.9569, 0.5516, -1.3350],
.2878, -0.2791, 0.3486],
.0997, 0.7627, -0.3188],
.0865, -1.2626, -0.5900]], device="cuda:0')

4-4 CPU figiz1THEER

1 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, 0.7919]11)
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 )\ 0 HIHEBE X EERATFTEIEIIZIEL ( MPI+CPU/GPU )

KEDNBIMTMNOEN ENERR, HERZEHREModelArtsSEE LTIk, $RIR
FREARVAISIEEZEMPI, IE&ERNEREREZCPUSGPU,

AR
RELEHFRER TR EAL o

ARRBIERLinux x86_64ZR4GRYEM, RIERFubuntu-18.04, EidfwEDockerfileX
HHEIEBENER

Bir: MELZEINTRENSRREGR, FEModelArtsSF& _EffEFICPU/GPURIERIR
BE1TIIIEAES
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e ubuntu-18.04
e cuda-11.1

e python-3.7.13
e openmpi-3.0.0

BRAERE
(ERBENXEROIEIGMERT, TEERdockerfIHHIER, HES—ENFE
ZFI . IFHS BN TER:
1. RS
2. Step1 GIZEOBSIEFIS 4K
3. Step2 EFMAINHFH LIEZEOBSH
4. Step3 HEREEEN
5. Step4 HWEEENHEE
6. Step5 HEFEBZEZESWRIRS
7. Step6 fEModelArts_tGIIEE)I|ZRE
BIfESRM

SRS HFBEASR, BEFAModelArtsEiREIKSRES, KSTEHRTR
BRRERTS
Step1 BlE OBS IS {43k

TEOBSPRSS HEZMBFN IR, BT FRUEBIEREELIR) IS . FECIERING
KHIRUNFTA-2F7, TBOIPEIBEIR “test-modelarts” FIXMHRZTRIINZEE], &
BB BEEXRIBR,

Bl OBSHEFN 4L ANRIEIE S5 2 N BRI FIFTERSE3E .
BifREERIOBSSModelArtstER—X i

& 4-2 OBS @4 k5IxE
XHEZR Fi&
“obs://test-modelarts/mpi/demo- BFFEMPISoRIASI)IZE A
code/” %,
“obs://test-modelarts/mpi/log/” T4 B &304

Step2 JERMI A 4FF LIEZE OBS &

TEZAZFIFFEHRIMPIEEIEIZS run_mpi.shSUEFT)IZRBI A mpi-verification.py ST,
FH_HEZOBSHEHY “obs://test-modelarts/mpi/demo-code/” X{FE T,

e  MPIEzhIArun_mpi.sh3{HRSFOT:
#!/bin/bash
MY_HOME=/home/ma-user
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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_HOMENnNMY_SSHD_PORT: ${MY_SSHD_PORTHNnMY_MPI_BTL_TCP_IF: $
{MY_MPI_BTL_TCP_IFAnMY_TASK_INDEX: ${MY_TASK_INDEXH\nMY_MPI_SLOTS: ${MY_MPI_SLOTSHn"

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 [ $MY_TASK_INDEX -eq 0 ]; then
# generate the hostfile of mpi
for ((i=0; i<$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
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 \"-
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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
(11 5288

“run_mpi.sh” BIARBELALFEAIRITR . FHACRLMENIRITHFEESRGIEIIEITE
W, BHEFSITED “$'\r: command not found” BIEIREE .

o JlIZI A mpi-verification.py SR T :
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'])
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Step3 HERHBEEEMN
HEE—ALinux x86_64Z8FAR9 N, IBERSERubuntu-18.04, ] LUER BRI
B AR S 2RECSEE M A E BRI ENIHITE E N RIRAYHIE,
TLECSIRSES S EMMRFIE S EMIHERLInuGEE=IRSES ., “CPUZRKE” %%
“x861TE” , “HRIR” EE “AHER” , HEFFERUbuntu18.04M95E& .
Step4 FIEEENMER

Bitr: MELEFNTRGIBRREG, FiEMAModelArtsiIZBRSSIETT .
e ubuntu-18.04

e cuda-11.1

python-3.7.13

e openmpi-3.0.0

b B AN BT SR S Dockerfile MAFFIVE B E IR RN ES T .

1. Z&EDocker,

PALinux x86_645taRYIRIER 596, 3KEXDocker&zict ., ERAILMERLATES

L#Docker, XFZLiDockerfIEZIESNE S IDockerE 534,

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

WNRdocker imagesan SR TATN, FRDockerE&%e, T aIBhd .,
2. tfiADocker EnginehiAs . BTN T &<

docker version | grep -A 1 Engine

W LEENT,
Engine:
Version: 18.09.0
() i8R

W ERATEFiZARAIDocker EngineR$IVEEE N 515 .
3. HEFBHcontextBISHFE,

mkdir -p context
4. TFEFHMiniconda3&E 4,
At https://repo.anaconda.com/miniconda/Miniconda3-py37_4.12.0-

Linux-x86_64.sh, & Miniconda3 py37 4.12.0%L%3 14 ( XFRZ python
3.713),

5. TZiopenmpi 3.0.0&Z%E3 14,
{ERAHbiEhttps://github.com/horovod/horovod/files/1596799/openmpi-3.0.0-
bin.tar.gz, T&; horovod v0.22.1E&4RiFiFHIopenmpi 3.0.0314,

6. $E_EiRMiniconda3Z 4. openmpi 3.0.03 R E Econtext3 KA,
context34FEASTUT .

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

7. wEBESRDockerfileS{4,

fEcontext >4 RFEES FaDockerfileRIZ=X 1, FHIETIRRBBEANES,
# BEBGMEINEBEEAN

# ERHZS2REE(%, 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 BRINEARPEER root
# USER root

# £l Miniconda3 (python 3.7.13) L5 EIERIBRBEH /tmp BR
COPY Miniconda3-py37_4.12.0-Linux-x86_64.sh /tmp

# &4 Miniconda3 ZIEAZSESRIZAY /home/ma-user/miniconda3 BR+
# 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

# 1R REREEER
FROM nvidia/cuda:11.1.1-runtime-ubuntu18.04

# 228 vim / curl / net-tools / ssh TH ({keAERLERFFREE )
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 && \
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 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, Etk ma-user FAFEIEE(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, AR HEES%

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

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

# BLE sshd, {618 ssh ALIREES
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\
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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 EF N1,
RIAEBI#5ERkDockerfile 3214, LttAfcontext3HFRABINT .

context

Dockerfile
E Miniconda3-py37_4.12.0-Linux-x86_64.sh
openmpi-3.0.0-bin.tar.gz
ISR . TEDockerfile X FERIERIITN Fip SRS HRER

mpi:3.0.0-cudal1.1,
docker build . -t mpi:3.0.0-cudal1.1

1R TR LA RAT I AN TR B SR BRIR RO AT o

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

Step5 H{ERIEZE SWR IRSS

1.

EBRAFRGRSITH G, EBEXE, ZFModelArtsKIBRIF—E, BNFTELE
EFRRR

%EEEJ:% “ @UE—E?R 7 ’ EEU)\—H—/\%WEEB—E—/\ ULO 18 EIEM—E—/\%F zt-(
TBIER “deep-learning” , THEHRIGSHILZRENERZIR “deep-learning”
BRI ANBEENRYE.

BFALA ‘BRIEST , RNBERNTES, FOEEEHIRHERIES.
LAiroot HFERAMINMG, MASHAISWRIGIIERIES .
HEREERRRGIRZRECE.

a. f{#EFdocker tagin<ia LIERIGITIRE
#regionflldomain{E RiEE % 9LPRME, ﬂf‘:‘%%ﬁdeep learningtBiEE N BE X E.

sudo docker tag mpi:3.0.0-cuda11.1 swr.cn-north-4. myhuaweicloud.com/deep-learning/mpi:3.0.0-
cudali.1

b. f#EMdocker puship$ EEH K.
#regionfldomainfS B IEEIENLINE, HiRZFRdeep-learningtliEEIBEENAIE.
sudo docker push swr.cn-north-4.myhuaweicloud.com/deep-learning/mpi:3.0.0-cuda11.1
TRRG EEE, £ ‘SRBERSENES>ENEREG REUEEC LENEE
MR8
“swr.cn-north-4.myhuaweicloud.com/deep-learning/mpi:3.0.0-cuda11.1” B[

HULEEMNIEREY “SWR_URL” ,

Step6 7 ModelArts _E 8324

1.

EFRModelArtsEIRfZHIE, MESRIKSER M IENAYECE .. AR5
Bk, IBEEERERRN. HYZRERILEBRENGRAR, BE=EN,
RIREREEHITE

EModelArts%IE}EE%U‘m*, EMSH=AEE &I > IZ/Ell” , B
IR ” FIZR

T" ‘el IgELL” NI, BEEXSHER, RERE RBXT .
- eEs: EmE ‘BEXEE
- B EmE BEX’
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- EEHE: “swren-north-4.myhuaweicloud.com/deep-learning/mpi:3.0.0-
cuda11.1”

- RIBER: RENOBSHEFMEMANHRIBR, FIg0: “obs://test-

modelarts/mpi/demo-code/”

- B@hés$: bash ${MA_JOB_DIR}/demo-code/run_mpi.sh python $
{MA_JOB_DIR}/demo-code/mpi-verification.py

- I’ %QE 70 “MY_SSHD_PORT = 38888”

- 3&7 \THJ }R/A;:Efl q'li“‘:

- ZEEL EEGPUNIRG

- UETENE: EEFE 7 8 27

- KARFEHE: 1A

- R EERE: RENOBSHEFMI)
modelarts/mpi/log/”

£ “UIsERIA” TmE, WAIEELRSHER, MIATRERSE ‘B .

Qﬁ@%ﬁgLﬁE‘ZE, EatBEmRARE R TH. KBERTE. TE

ap 7:@" o

2k JL—ﬂx" Z1T—ERAYIE), RIBEZANIZG S EFIEFENRIERRE, il

HRIRSIFE DR VINEARE . IEEURITRINE, BEEENEA4-55

o

&R IL,\

“obs://test-

4-5 1 M+ET = GPU #A& worker-0 iz17HEE R

MY_HOME: /home/ma-user

MY_S5HD_PORT: 38888

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:% LISTEM 60/sshd
tcpé 1] 0 :::38888 e LISTEM 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

HETRNEEER2, JIEELBAILNE!T. BSERNE4-6FE4-7F7R,

B 4-6 2 MTET & worker-0 IZ{THEER

MY_HOME: /home/ma-user

MY_SS5HD_PORT: 33883

MY_MPI_BTL_TCP_IF: eth0,bondDd

MY_TASK_INDEX: O

MY_MPI_SLOTS: 1

tcp 4] 0 0.0.0.0:38838 0.0.0.0:% LISTEN 61/sshd
teoph 0 0 :::38888 HA LISTEN 61/=shd
172.16.0.39 slots=1

172.16.0.123 slots=1

Warning: Permanently added '[172.16.0.123]:38888"' (R5A) to the 1ist of known hosts.
modelarts-job-31732752-6857-4e33-96FT-7az8afae26Th-worker-0

OMPI_COMM_WORLD_SIZE: 2

OMPI_COMM_WORLD_RANK: 0O

OMPI_COMM_WORLD_LOCAL_RANK: O
modelarts-job-31732752-6857-4e33-96fT-7a28afae26fb-worker-1

OMPI_COMM_WORLD_SIZE: 2

OMPI_COMM_WORLD_RANK: 1

OMPI_COMM_WORLD_LOCAL_RANK: O
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B 4-7 2 MtET S worker-1 E(TEEER

MY_HOME: /home/ma-user
MY_SS5HD_PORT: 33883
MY_MPI_BTL_TCP_IF: eth0,bond0

MY_TASK_INDEX: 1
MY_MPI_SLOTS: 1

tcp 0 0 0.0.0.0:38888 0.0.0.0: LISTEN 62/sshd
tcpé 0 o :38888 H LISTEN 62/sshd
/home /ma-user/ node?arts user-job-dir S8 ®e /run_mpi.sh: line 109: 66 Terminated sleep 365d

4.2.3 7~:f5: M 0 Z 1 FHEEENFESFHAETIIZ ( Horovod-
PyTorch+GPU )

=g

RERIZ

HURRSR

AEDNBIMTMNOEN FIERER, FHERZIRGEEModelArtsSEF & _EiF#ITIZR. RIR
{ERRYAIS |Z2EHorovod 0.22.1 + PyTorch 1.8.1, i)l {ERNE J?EGPU

AR
RELEHFE(ER THRIIZRIEIL o

ABIERLinux x86_64ZRYEA, BIEZRStubuntu-18.04, @BidfwEDockerfileX
HHEIEEENER,

S5 BREEITRIGEREE, HEModelAnsTA LEMCPU/CPURIATR
BITIIEAESS

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

[FRBEXEREIZBIIZGIELR, BEERdockerEHER, HES—ENHFA
200, RSB TAR:
RS
Step1 €U OBSIEFISI{4x
Step2 IR AFH EIEZEO0BS
Step3 HEREEREN
Step4 HIEBRENXIER
Step5 H{ERERESWRIRS
Step6 fEModelArts_BIJ5Ei)IIZRE Al

No o s =

EEMENZNRS, BEERAModelArtsgitaBRSIRE, KSAFRELTRETHREIR

=

18N 0
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Step1 8IJ# OBS HEFI3 {4k

TEOBSPRSS R EEMBFNIER, BT FRUEBIEREELIR) I . TECIZAING
KHIRUNFTA-3F7, TOIPAIRERIR “test-modelarts” FIXRBZFRITHAEA, 15
BB EEXAIBR,

BIEZEOBSHEFN 4 AVRIEIE BB S N BB FIRTEESUEE .
BRREERIOBSSModel ArtsTER—[X i

7 4-3 OBS 4%
XHFEER FRi&
“obs://test-modelarts/pytorch/ BT &) AR S
demo-code/”
“obs://test-modelarts/ BFEEIIERE]E,
pytorch/log/”

Step2 JEFI|ZAHIAFH LIEE OBS

T AR R A pytorch_synthetic_benchmark.pyFlrun_mpi.sh32 {4, 3.t
{EZEOBSHERY “obs://test-modelarts/horovod/demo-code/” ST,

pytorch_synthetic_benchmark.pyS/4RIENT:

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()
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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.
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
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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.shX/4EREST:

#!/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_|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
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fi
slleep 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")
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
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exit $RET_CODE

Step3 HREHREM

HEZ—ALinux x86_64Z8FAREN, IRERSERubuntu-18.04, EeJLUEREEMN
BRI =R EEECSEN & M A E BRI ENHITEE NIEFRAHIE

MISLECSBRSSRRAIBMRIFIESEMIHERLinuERIERIRSSRR . “CPULE” &R

“XBOIHE”, ‘R HEE AR, HEEEFIUbUNIB 04MIEIE.
Step4 HIfEEENER

Bix: MBLZREIFINTXENSEEEGR, FEMAModelArtsi)l|ZIRSZI1E1T-

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

AN BANENEIS R E Dockerfile M AHHIEE E IR GRIRIEL TR .

1.

Z3EDocker,
PALinux x86_64ZEtARNIRIER Gt 9, SKEXDockerZ#t . EalLUMERLITIES
Zi#cDocker, XFZEDockerIEZIES WA S M DockerE T 1,

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

WNRdocker imagesan S AILAITATN, FRDockerE&%e, tEHaIBhd .,
ffaiADocker EnginefRA . HATUITaH< .

docker version | grep -A 1 Engine

W LEEUT,
Engine:
Version: 18.09.0
MARY:

W ERAT ST ZIREAIDocker EnginesREIEEENEIZ
R HcontextAYS43E

mkdir -p context

EEA BROpipiEs f4pip.conf, ARBIEREAFREGILREApipE, H
pip.confSXHAFIT o

[global]

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

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

(0 #5488
ERERTFFEEZIEhttps://mirrors.huaweicloud.com/homed, #Zpypi, BAILIEE
pip.confXHHA
TEkhorovodiEE 314 .

HARuLhttps://pypi.org/project/horovod/0.22.1/#files, T&;
horovod-0.22.1.tar.gzX {4,
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T&Htorch* whizsZ{4,

EMuGhttps://download.pytorch.org/whl/torch_stable. htmUEZEH T2 Twhl
X4,

- 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

(11 588

“+7 FSHIURLIRREN “%2B” ; TELIAMuAPIERBIREZN, TEBEEXHEZHH

“+7 FSBIAN “%2B” ,

%N “torch-1.8.1%2Bcu111-cp37-cp37m-linux_x86_64.whl” ,
T&EMiniconda3&3Eszit,
{FEFAHtbihttps://repo.anaconda.com/miniconda/Miniconda3-py37_4.12.0-

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

REAZEE&RDockerfileST{4,

TEcontext L AFHIER SaDockerfilel =N, FIETARABTENEH,
# BEEGHR TN EEEEAN

# 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

# &% 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 BREENBARFBEER root
# USER root

# (EREATFRBGUGIREAY pypi BEE
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

COPY horovod-0.22.1.tar.gz /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

# &% horovod v0.22.1 ELRIFIFAY 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 && \
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tar -zxf /tmp/openmpi-3.0.0-bin.tar.gz && \
ldconfig && \
mpirun --version

# #®iF Horovod with PyTorch FREERIIMEZTS 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 BtiA python 715 (B] /home/ma-user/miniconda3/bin/pip) Z%& 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 IR (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

# MR 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 ({&kA(EREAFFREELL )
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 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
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, FEitk ma-user FAFEIEE(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

M H%kRAS 01 (2025-01-02) WA © EARTERABIRAE 96



ModelArts
BHREE

4 FIWEBEMIREBTIISRE

10.

11.

12.

# 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" > ${MA_HOME}/.ssh/config
# REAREEMENEETSE
# 1555 WMEE PYTHONUNBUFFERED=1, AR HEES%
ENV PATH=/home/ma-user/miniconda3/bin:$PATH \
PYTHONUNBUFFERED=1

X TFDockerfile X/ RERIEZIESAHEZS W Docker ET NI,
TEHMLNX_OFEDZZEH]

HANMEE, B35 “Download” , £ “Current Versions” #1 “Archive Versions”
FIERESENZEE TH . RXRBIFIERFE “Archive Versions” ,  “Version” i
B “5.4-358.0-LTS” , “OS Distribution” &% “Ubuntu” , “0OS
Distribution Version” 13 “Ubuntu 18.04” , “Architecture” &%

“x86 64" , TEMLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz

T&openmpi-3.0.0-bin.tar.gz,

{1ttt https://github.com/horovod/horovod/files/1596799/openmpi-3.0.0-
bin.tar.gz, TZtopenmpi-3.0.0-bin.tar.gz {4,

¥ _EiRpipilRsZf4. torch* whisZf4. Miniconda3&ZEs S B contextSU4E
M, contextX{FENBUT .

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

RS RER . EDockerfile XN BFRHITI Fan St S 255 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

1T IR AE R AT HIN AN T2 B SR BRI R AT o

Successfully tagged horovod-pytorch:0.22.1-1.8.1-ofed-cuda11.1

Step5 H{ERIRZE SWR RS

1.

ERERRERESENE, EEXE, EfiModelArtsKIgRIF—H, BNEEIL
FRRR.
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BRALERA “CIEAR" , MABRSMTRAREE ., BEEHERER, &
T BUER “deep-learning” , THAGSHIERIIBLREZR “deep-learning” th
BRI EENE,

BEA LA ‘BRIEST , RBRIHES, AUEESFHIRNERES.
LAroot FIFERAMING, MASHIISWRIGHERIES
HERGEEARRERIRSZRECE.

a. {FFdocker tagin4s HERIGITIRE o
#regionflldomain{E 2IEEIRILOME, HIRZFFRdeep-learningtBiBSEIRA B EMNAIE.
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

b. f#EMdocker puship$ EEHERKR.
#regionfldomainfE 215 &R ALIME, HERZTRdeep-learningtBiEEE N B ENXAIE,
sudo docker push swr.{region-id}.{domain}/deep-learning/horovod-pytorch:0.22.1-1.8.1-ofed-
cudal1.1

?—E?Zg{é‘ktﬁéﬁ, i ‘SRREERSEHA>HNERG” RETEEE LENEE
Sé % o

Step6 7 ModelArts _ 83 E

1.

ExRModelArtsEIBfEH G, NESRKSESCMINITRNAIEE. KT
Bk, IBSEEREEEIN, HYZRERBREREINGRAR, BlEEN,
RIEEREFEHITEN

FEEMSH=FIEE “REIIZ: > JIGEL” , BOAEN “JISElL” 51K,
£ “eIEIEMRIL” E, EEEXSHER, ARRE ‘T2 .

- fIEBN: &R ‘BENEE

- EBCRE: EE ‘AEN

- G Step5 EEREESWRIRS HEIZAREK.

- RBER: RENOBSHEMISMASNHRIESR, flan: “obs://test-
modelarts/pytorch/demo-code/” , B HW B THEIGERH
“${MA_JOB_DIR}/demo-code” BR#, “demo-code” JHOBSERULIBIZ
FERE—REBZR, TLMRIESCIMEN

-  B@hd$:  “bash ${MA_JOB_DIR}/demo-code/run_mpi.sh python $
{MA_JOB_DIR}/demo-code/pytorch_synthetic_benchmark.py” , Itt&HY
“demo-code” NP BEEMHIOBSHEFHRABEREN&EE—HRER, TTLUR
YESERRMER

- WIRTE: B “EINMEEET , BIINMEEE:
MY_SSHD_PORT=38888,

- RE: EEREAHRER,

- REED: EEGPUMIE,

- HETRENEE 1PEE2D.

- KARERE: f1F.

- R HERER: wENOBSHEFHIIZGHEERIES. flgn: “obs://test-
modelarts/pytorch/log/”

£ “AUEFIA” IRmE, MWAIGELNSEER, WIALREREE ‘1B .

e BIRTRE, EEKEMTHESRETE. KBERTE. iTE6h

anSHFNE
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NEAEL—RRTRE

INo

N—p—

E1T—

ERRIE), ARIBESADIGRLSSZIEFIEEARIEAR, I
GRHSBIFEEN A DRI VNEARE . NS FLRITRINE, BSEEWTA

4-8 GPU #flt&zTHEER (1 MET=R)
Iter #0: 342.4 img/sec per
Iter #1: 342.7 img/sec per
Iter #2: 342.8 img/sec per
Iter #3: 342.5 img/sec per
Iter #4: 342.9 img/sec per
Iter #5: 342.8 1mg/sec per
Iter #6: 342.9 img/sec per
Iter #7: 343.0 img/sec per
Iter #8: 342.6 img/sec per
Iter #9: 342.7 img/sec per
Img/sec per GPU: 342.7 +-0.
Total img/sec on 1 GPU(s):

4-9 GPU HIBzTHEHERE (2 MHETS)
Iter #0: 113.1 1mg/sec per
Iter #1: 123.5 img/sec per
Iter #2: 115.7 img/sec per
Tter #3: 117.4 img/sec per
Iter #4: 120.6 1mg/sec per
Iter #5: 126.9 1mg/sec per
Iter #6: 119.4 img/sec per
Iter #7: 118.4 img/sec per
Iter #8: 122.0 img/sec per
Iter #9: 118.2 img/sec per
Img/sec per GPU: 11%9.7 +-6.

+GPU )

Total img/sec on 2 GPU(s):

4.2.4 -61: M 031 HEBENXEREFHATIIZ ( MindSpore

GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
GPU
8

£39.4 +-13.5

KEDNMRIMTMNORN ISR, FHERIZEEEModelArtsE& B Til4R . B1%
Fh{EBRYAIS | ZEMindSpore, I|IZ{ERIIEEZGPU,

MR

ANSLRHRE (&R T HhRIIZRAF AL o
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BIgERE 4 FIVEBE N BRI EER
b= U
ARBMERLinux x86_64Z24aR9EM, BIEZRStubuntu-18.04, B3R5 DockerfileX
HHEIEBENER
E“Fﬁ MR TSRS L%, FEModelArtsSES _HERAGPUIIKR ZEZ T
R Ijj o
e ubuntu-18.04
e cuda-11.1

e python-3.7.13
e mlnx ofed-5.4
e mindspore gpu-1.8.1

BRIERE

(FERBENXEROIEISGMERT, FTEEHRdockerfIHHIER, HEE—ENHFE

250, FHSTUTAR:

o HIIRSM

e Step1 SIEROBSHEFIS Ik

e Step2 BIREIEEH LEZOBS

o Step3 JEEi/IZ&MAFH HIEZO0BS

o Stepd HFHEHEEN

e Step5 FWEBENER

o Step6 HIZRIEZESWRIRSS

e Step7 7EModelArts_EBIEIIZAEL
BIESR

EMERRKS, BEERModelArtsHIREIRSIRE, SRR TR RER
Step1 613 OBS N34

TEOBSPRSS R EZMBFSLIER, BT FRUEBIEREELIR) D . BECIERINH
FFRINFA-4AFF, EIFRIEETR “test-modelarts” FI4TEZFRITFZEH, 15
BB BEEXRIBIR,

BUEEOBSHEF N4 KAVRIEIE S5 2 I SIREEFN IR 83 .
TSR EERIIOBSS5ModelArtsTER—X 15 o

7 4-4 OBS X {4£5IE
MHFZIR A&
“obs://test-modelarts/mindspore- | FAF1F&IZRBIAS 4,
gpu/resnet/”
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MHEZIR Big
“obs://test-modelarts/mindspore- | BT 1FBEUBES4E
gpu/cifar-10-batches-bin/”
“obs://test-modelarts/mindspore- | FAFTEAEII &M H 314 .
gpu/output/”
“obs://test-modelarts/mindspore- | FBF1EE) 4B &
gpu/log/”
Step2 GIEHUEEF LIEZ OBS

ARG http://www.cs.toronto.edu/~kriz/cifarhtml, =& “CIFAR-10 binary
version (suitable for C programs)” , #REREISEIE_LEZEOBSHERY “obs://test-
modelarts/mindspore-gpu/cifar-10-batches-bin/” X{F£TF,

Step3 JEFi|ZHIAFH LIE= OBS

B AREGIFREIresnetSUEFI A run_mpish, F_EEZEOBSHEAY “obs://test-
modelarts/mindspore-gpu/resnet/” 4L,

resnetSC{TEMEIE: 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_PORTAnMY_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}
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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")
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 ${MY_HOME}/hostfile | wc -L" -ne 0 ]; then
echo "[run_mpi] stop 1 to (N - 1) worker by killing the sleep proc"
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sed -i 's/${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/” XK T SresnetS {450
run_mpi.sh

Step4 ERREH I

R —ELinux x86_64Z2FAB9ENL, 12 1’E%éﬁﬁﬁﬁubuntu 18.04, ZAILUEE BRI
BRI M = AR SS 2EECSEE N A A E BRI ENHITEE N BIRAEIE

MISEECSIRSS FRAIB MR FISSEMWIHERLiInuEERIRSR . “CPUSH” i%&iF
“x86ItH" , “RIB7 EIF “RIRER” , EFERUbUNtu18.04895%1&

Step5 HIFEENIER
BiR: WRREFNTRANSSHRER, FERModelArs)IIEIRSET .

e ubuntu-18.04
e cuda-11.1

e python-3.7.13
e mlnx ofed-5.4

e mindspore gpu-1.8.1
AN BN TEIT RS Dockerfile U HIE B E XREGIIRIELS TR

1. Z&%EDocker,

LALinux x86_64ZRARYIRIER Gt 9/, KEXDockerZit . EnILUMERLITIES
Z&Docker, XFZLEDockertIEZISESARETZ N DockerE H 34 .

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

WNRdocker imagesan SR TATN, FRDockerE&ie, L BHaIHd .,
2. fHfiADocker EnginehiAs . HITUI TS

docker version | grep -A 1 Engine

UF’ < @:u:yl]-lz o
Engine:
Version: 18.09.0
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(MERY:
HEERATETZIRARDocker EngineSkEIVEEEN 515
HERB HcontextAyS4E

mkdir -p context

EF A FARIpipIEs f4pip.conf, ARBIERLEAFREGILREpipIE, H
pip.confS{HARFINT .

[global]

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

trusted-host = repo.huaweicloud.com

timeout = 120

(1] #83

ERERTFHESGIEhttps://mirrors.huaweicloud.com/homer, #Zpypi, BAILIEE
pip.conf){FRE .

T&imindspore_gpu-1.8.1-cp37-cp37m-linux_x86_64.whI3Z{4

{EFAM L https://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,

T#Miniconda3Z 344,
{EFAHBiEhttps://repo.anaconda.com/miniconda/Miniconda3-py37_4.12.0-

Linux-x86_64.sh, & Miniconda3 py37 4.12.0&%X 4 ( IFizpython
37.13) ,

RE SRS &DockerfileSI{4,

FEcontextSt 4R PIRHE S A DockerfilefIZ=ST i, FHEFFANES AL,
# BREGIEEENEEEE LR

# 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

# Bt BREENBARFBEELER root
# USER root

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

# EHSREHREIARRETAI /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 ZIERAERREKAY /home/ma-user/miniconda3 BRH
RUN bash /tmp/Miniconda3-py37_4.12.0-Linux-x86_64.sh -b -p /home/ma-user/miniconda3

# {§ Miniconda3 2XiA 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

# IERERRER
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
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# %% vim / curl / net-tools / mlnx ofed / ssh THE ({&kSAFERELIFHEREEGIL )
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 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
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, FEitk 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

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

# BLE sshd, {618 ssh ALREES

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

# REARBEMENETSE
# ESZ IR E PYTHONUNBUFFERED=1, LI HEESL
ENV PATH=/home/ma-user/miniconda3/bin:$PATH \
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LD_LIBRARY_PATH=/usr/local/cuda/lib64:/usr/lib/x86_64-linux-gnu:$LD_LIBRARY_PATH \
PYTHONUNBUFFERED=1

X FDockerfileMHRENELZIESNES M Docker EF X,

8. T E(MLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz
HAMEhttps://network.nvidia.com/products/infiniband-drivers/linux/
mlnx_ofed/, B3 “Download” , “Version” &% “54-3.5.8.0-LTS” ,
“OSDistributionVersion” %1% “Ubuntu 18.04” , “Architecture” &%
“x86_64" , T#HMLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz,

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

10. ¥ _EiRDockerfileSZf4. Miniconda3&E &R E fEcontextSZ{4EF A, context
XHEEABU T
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
mindspore_gpu-1.8.1-cp37-cp37m-linux_x86_64.whl
openmpi-3.0.0-bin.tar.gz

pip.conf

11. MRBEEHER . EDockerfileXHFRERIERMITUI Fap SR DR EHKR
mindspore:1.8.1-ofed-cudal1.1,
docker build . -t mindspore:1.8.1-ofed-cuda11.1
oS AR LA SRAT B ILAN T A% H SR BB SR RO R TN
Successfully tagged mindspore:1.8.1-ofed-cuda11.1

Step6 H{EIRIRZE SWR IRSS

1. BRBH[BRERSBIEHE, EEXE, ZfModelArtsXIG{RIF—, BRIEIXIE
REIRR.

2. BEALEA “CIEART , MABRBIRTHRALCIE, SEENERER, K
~EER “deep-learning” , THEIBIAGFSHITREIHLZTR “deep-learning” th
BEIRAEENIE.

3. BEALA ‘BRES , KEEBERHES, FAERSHIGINERIES.

4. Llroot FARPERAMNE, MAEHIRSWRIGIHIERIES .

5. HERGERSRERZEGCE,

a. {FMfdocker tagip S8 LIBRFITIRE
#regionfldomain(E2BEEIRALIME, HRZHRdeep-learningtBBEEIRABEXHIE.
sudo docker tag mindspore:1.8.1-ofed-cuda11.1 swr{region-id}.{domain}/deep-learning/
mindspore:1.8.1-ofed-cudal1.1

b. f#EMdocker pushin$ EEHER.
#regionfldomainfS 25 ILPME, ARZFRdeep-learningtBiEE B ENXHIE,
sudo docker push swr{region-id}.{domain}/deep-learning/mindspore:1.8.1-ofed-cuda11.1

6. ARG LER, & ‘BRBEERSEHIE>HRNEGRG REEEC HENEE

MR o

Step7 7£ ModelArts _8IEE)IIZRE

1.

ExRModelArtsSIBEH S, RESRIKSEAEMINIRNAIEE. WK%
Bk, IBEEEREEEN. HYZRERDRZERRNNRAR, BNE=EN,
RIREREEHITE

FEEMSH=FIEE “EEIIZ > JISEL” , BOAEN “JIgEL” 1%,
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£ ‘eI TmE, BEEXSHER, ARRE ‘T2 .
- tEn: &R ‘BEXEE .

- RERR: EmE BEX .

- RGHE: Stepe HIEREESWRIRSSHEIZANER . -

- (KBBER: RENOBSHEMENHANENER, fal: “obs://test-
modelarts/mindspore-gpu/resnet/” , B ESB BRI FEEIIZ4EEHY
“${MA_JOB_DIR}/resnet” BFE™H, “resnet” HOBSIFHMIBERERNERE
—KBEF, JLURIELFMEN

-  B@hd@$:  “bash ${MA_JOB_DIR}/resnet/run_mpi.sh python $

{MA_JOB_DIR}/resnet/train.py” , Lt&bAY “resnet” IR BENXHIOBSTE
HRABEBENRE—RBZR, TLURIESMEN

- g BE “EIMIEEANT , SHBFRZESN “data_path” |, #EF
OBSHEFMEUEERIB S, #lal “obs://test-modelarts/mindspore-gpu/
cifar-10-batches-bin/” , FKEXAIREA “#B8" .

- I BE “IEIm)IEEE” , SHETRRE “output_path” , &
OBSTERUIIZR B AYER4Z, BIaN:  “obs://test-modelarts/mindspore-gpu/
output/” , IREXHGHIREN “BS” , MTHEAMWERREN ‘IF
E= A

- B BE “1BnEs7 , BinmTucESs:

®  run_distribute=True
= device_num=1 ({RIEMEHPRIGPURENRE )
" device_target=GPU

" epoch_size=2

- WRETE: BE ‘BIIRETE” , BIIRETE:
MY_SSHD_PORT=38888,

- REh: EREAHTE,

- REEDY: EEGPUIIE

- HETENEE 1hEE2D

- KAREFERE: $1F.

- R EEER: REHNOBSHERIIIZGHEERIEE, fian: “obs://test-
modelarts/mindspore-gpu/log/” .

£ “AUEFIN” mE, BWAIGELHSEER, MIATRERESE ‘B .

WEEWIETRE, EeBEmRREFRETH. KBERTH. BITE

anSHFNE

WG —RREEET—ERATE, RIBEA)IZSZZEMIEFNERAR, il

GRS DR VINETARS . IEEURITRINE, BEESATA

No

4-10 GPU #it&zTHEGER (1 MED=
epoch: 1 step: 1875, Toss 1= 1.4800076
Train epoch time: 369422.027 ms, per step time: 157.025 ms
epoch: 2 step: 1875, Tloss 1s 1.0306032
Train epoch time: 66996.087 ms, per step time: 35.731 ms
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B 4-11 GPU fItBEITHEER (2 MHEDR)

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%9.969 ms, per Ftep time: 192.316 m=s
172.16.0.45 slots=1

4.2.5 M 0 HIVEEE N EGR AT EIE)IZ/EL ( Tensorflow+GPU )

e Y =

KEDPNBIMTMNOZN ENERZR, HERIZBEHREModelArtsSES LTIk, $RIE
F{ERERYAIS |2 Tensorflow, I)IIZERIVEEZGPU,

(i8R
RELEHFE(ER T HRIIERIEAL o

ARBIERLinux x86_64ZRYEA, BIERFtubuntu-18.04, @Bid¥wEDockerfileX
HHEIEEENER,

BT IR T RSB, FEModelAnsT A HERGPUIIEAIRETI
%15,

e ubuntu-18.04

e cuda-11.2

e python-3.7.13

e mlnx ofed-5.4

e tensorflow gpu-2.10.0

(FERBENXEROIEIGMER, TEEHRdockerfIGHIER, HEE—ENHFE
Z50 . IFMEBUTFAR:

RS

Step1 BIEZOBSHEFIS {43k

Step2 GUEEUEEFH LEZO0BS

Step3 /EFIZRIAFH LIEZE0BS

Step4 HERHEHREN

Step5 FIEERESER

Step6 LIEFRIEESWRIRS

Step7 EModelArts_ 8|1V

© N ok~ W =
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HUESM

EHENEKE, BEERModelArtsHIRESIRE, WSTFEebF R B RER
Step1 BlJ# OBS HEFI3{43E

TEOBSPRSS HEZMBFNIER, BT FHUEFIEREELIR) IR . FECIERING
FFIRINFA-5F, TEIFAIMEEIR “test-modelarts” FIHTZFRTNZEHG, 1B
BB BEEXRIBR,

BIEZEOBSHEFNS A AVRIEIE SiE S N BRI F IR R S .
ISR EERIIOBSS5ModelArtsTER—X 15 o

% 4-5 OBS X k5%

MHEZIR &
“obs://test-modelarts/tensorflow/ | FBFEEIZEBIASE
code/”
“obs://test-modelarts/tensorflow/ | BFFESIBE (.,
data/”
“obs://test-modelarts/ BFEEIIEREXE,
tensorflow/log/”
Step2 GIEHUEEF LIEZE OBS

{ERAMiLhttps://storage.googleapis.com/tensorflow/tf-keras-datasets/
mnist.npz, F& “mnist.npz” XEFFHF _EEZOBSHERY “obs://test-modelarts/
tensorflow/data/” KT,

Step3 JEF/|ZHIAFH LIE= OBS

TEBARZGIFRTERY) I Amnist.py, FF EEZOBSHERY “obs://test-modelarts/
tensorflow/code/” LT,

mnist.pyS AT T:

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 = tfkeras.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)
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1))
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 HERFRE I

B —ALinux x86_64Z24A89FA, IRERSZEHubuntu-18.04, EeILUERIERI

BRI RBRSS RRECSEE N A EB N ENHEITEE X RRAIFIE

MISLECSERSS RAVBMRIEIESEMIHERLinuERIERIRSRR . “CPULZME” %EF

“x86ItE” , “HREB7 EEF ‘NIRRT , HEEFFEMAUbUNtU18.04895% &

Step5 HIFEEMIREK
Bitr: MELEFNTRGRIIBRREG, FEMAModelArtsilZRSSIETT .
e ubuntu-18.04
e cuda-11.1
e python-3.7.13

e mlnx ofed-5.4

e mindspore gpu-1.8.1
A B AN B SR S Dockerfile G-FIVE B E SRR ES T .

1. Z%EDocker,

PALinux x86_6458RURIFR G965, FKEXDockergict . BRILAERLATE

ZHeDocker, XFLEDockerfIEZIESHAEE W DockerET M,

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

WNSRdocker imagessp SALUNITALIN, FRDockerE%dE, IthEEaIpkhd .
2. fHsiADocker EnginehiAs . TN T &S

docker version | grep -A 1 Engine

wPEENT,
Engine:
Version: 18.09.0
MARY:

HEERAT ST ZIRARDocker EngineSREIWEEENB1%
3. EBBNcontextBIEFE,

mkdir -p context

4. HEETBEpipIEN4pip.conf, AREIERLEATFHREGINRHIIpipIR, H
pip.confXHFRBINT .
[global]
index-url = https://repo.huaweicloud.com/repository/pypi/simple
trusted-host = repo.huaweicloud.com
timeout = 120

A
~
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AR

EREERFFEEZIEhttps://mirrors.huaweicloud.com/homed, #Zpypi, BAILIEE
pip.confS RS .

T#tensorflow_gpu-2.10.0-cp37-cp37m-
manylinux_2_17_x86_64.manylinux2014_x86_64.wh(3Z {4,

fEAAMIEhttps://pypi.org/project/tensorflow-gpu/2.10.0/#files, T&k
tensorflow_gpu-2.10.0-cp37-cp37m-

manylinux_2_17_x86_64.manylinux2014_x86_64.wh|3 {4,
TEHMiniconda3Z&2EX 4.

Rt https://repo.anaconda.com/miniconda/Miniconda3-py37_4.12.0-
Linux-x86_64.sh, & Miniconda3 py37 4.12.0&%x 4 ( XFAzpython
37.13) .

mEBERDockerfile3 4,

FEcontextST 4R PI3HE S A DockerfilefIZ=STf, FHEFARBS AL,
# BREGIEEENEEEEL N

# ELRHZS2REE(%, 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 BB B ENBARFELER root
# USER root

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

# SHRFRENHRIEMASRGPRY /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 ZIERAERRERAY /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) %% 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

# IIERERRER
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

# Z2%E vim / curl / net-tools / mlnx ofed ( {KFA(ERELLAHFHRESILL )
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-

SHSRRZ 01 (2025-01-02) WIS © AT BRABRAT 111



ModelArts
HHREE 4 FIWEBE M EGBFIGEE

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)
# 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

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

# RERREEMENETE

# 1555 WMEE PYTHONUNBUFFERED=1, AR 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

X TFDockerfile X/ RERIEZIESAETS W Docker ET X1,
8. TZMLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz.

WAL, B35 “Download” , “Version” i%#% “5.4-3.5.8.0-LTS” ,
“OSDistributionVersion” &% “Ubuntu 18.04” , “Architecture” i%#%
“x86 64" , TEMLNX_OFED_LINUX-5.4-3.5.8.0-ubuntu18.04-x86_64.tgz .

9. Y5_EiRDockerfileXXf4. Miniconda3 LEEHER B Econtext3{4HEH,
contextXHEAFTUT o

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. 192 BZER . fEDockerfileSFFIERIBRITUI T ap SR TR ER
tensorflow:2.10.0-ofed-cuda11.2,
docker build . -t tensorflow:2.10.0-ofed-cuda11.2

MR TR AE R AT H AN T B S BRIR RO AT o

Successfully tagged tensorflow:2.10.0-ofed-cuda11.2

Step6 H{EIRIEZE SWR IRSS
1. ERBREFRRSZIEHE, BFEXE, ZEfModelArtsXIFRIF—H, BUIEE
FRRER

2. BEALA “QIEAR” , MANBRIMREHALNCE, BEENARZR, KN
ER “deep-learning” , THEHMIMSHIEREIALZIR “deep-learning” 2
BERAEENHIE,

3. BEALA “‘BRIEST , RIEFRHITES, AERSHIGIERIES.
. Llroot IR ERAMIKE, MASFIRISWRIGHTERIES .
5. HEEGERSBEGRZERCE.

a. {FEF3docker tagin$ia HIERGITIRE o
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#regionfldomain{E2IEEIRILEME, HIREFRdeep-learningtBiEEIE B EMAIE.
sudo docker tag tensorflow:2.10.0-ofed-cuda11.2 swr.{region-id}.{domain}/deep-learning/
tensorflow:2.10.0-ofed-cudal11.2

b. f#EMdocker pushin$ EEHERKR.

#regionfldomainfE 2iEE R ALIME, HRETRdeep-learningtBiEE N B EXAIE,

sudo docker push swr.{region-id}.{domain}/deep-learning/tensorflow:2.10.0-ofed-cuda11.2
TRRG LR, T “‘BSRGRSEHE>ENESR TAUTEEC LLERNEE
NiEKR.

Step7 7 ModelArts _E 8324l

1.

EXRModelArtsFIBEH S, RESRKSEAEMINIRNAYEE. WK<
Bk, IBEEEREEREN. HNZRERDRERRNNRAR, BETEN,
RIREREEHITERN

FEEMSAH=FIERE ‘G > JIGMEL” , BONEN I FI%K,
£ “eIEIGMEL” mE, EEEXSHER, ARRE ‘T2 .

- tEn &R ‘BEXEE .

- REERR: &R ‘BEX .

- RGdE: Step5 FFBEMRGRFEIZRIRR. -

- KBEZR: wENOBSHEHEHANEIES, flan: “obs://test-
modelarts/tensorflow/code/” , JIERBEEBN TFHEIIGESRM “$
{MA_JOB_DIR}/code” BRH, “code” HOBSHEFHMAMBEEN&E—KEB
R, AJLMRIBEIPRMER .

- Bhdsd: “python ${MA_JOB_DIR}/code/mnist.py” , Lt&bRY “code”
HNEFBENXMIOBSERBERENRE—KEZR, TLURELIMEX.

- g BE “EIMIEEANT , SHBIRZESN “data_path” , #EF
OBSHFIZ “mnist.npz” BIER, a0 “obs://test-modelarts/tensorflow/
data/mnist.npz” , FKEVARIEER “HBES" ,

- RBREE: EEARER,

- TWRZEB: EIFEGPUIE .

- HEBHENE 11

- XARERE: TH.

- R EEREER: RENOBSHEN)ILHERIRER, Hla0: “obs://test-
modelarts/mindspore-gpu/log/” .

£ “HEEA” TE, BIANIGELRSHER, ATRERTE “BX7

VEMEWBETRE, EaBEMTHAREERTH. KBERTH. WTEH

L EMNE,

B —RREB=T—ERATE, RIBEA)IZ U SIBEINIERINEEARR, i

FEHOSIFE LT A MR VNSRS NS ETRING, BESTRR

o
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4-12 GPU & z1TAHER

(.97 BT esransnanassnansnassassssassnsnssaasssssssassssassasssssassesssnssssassanssrsassasnsss
1503 /1875 [=======================x.,,... ] - ETA: 0s - loss: 0.0741 - accuracy:

0. 97 G s raarrasassaansuoasrassssssrssastsasssessrasrs st ssssssarrssrssatrsssranssrsnrresness
1533/18735 [=======================>x...... 1 ETA: O0s - Tloss: 0.0743 accuracy
R, rrTrhrrrrrrTrTrTrhrTrTrTrTrTrTThThThThTST"TS"TT’T’T’’T’'T’T’’T'’'TT’TTs’T’’’'’'/ms/’&™@™
1564 /1875 [=========================,.... ] ETA: Os - loss: 0.0746 accuracy
0.97EBerransnasasnnsnsnassassssassnsasssasssssssassssasrasssssassssssnsssssssanssrsassasnsss
1595 /1873 [s=======================x,,... ] - ETA: 0s - loss: 0.0741 - accuracy:

0,97 T 0esransnanassnanssassassssassnsanssasssssssasssssssesssssassesssnsssssssanssrsassssnsss
1624 /1875 [ SR ] - ETA: 0s - loss: 0.0742 - accuracy:

0.9770a s raassusassasssoasrasssessrssastsasssessresss st rssssssarrstrssatrsssranssrsarrssness
1854 /1875 [ ....] - ETA: D05 - loss: 0.0745 - accuracy:
0.9770essansnanassnansnassassssassnsnnssasssssssassssasresssssassssssnsssssssanssrsassasnsss
1683 /1873 [ wewa] - ETA: 05 - loss: 0.0747 - accuracy:
0.97EBerransnanasnnansnassassssassnsassaasssssssassssssresssssassasssnsssssssanssrsassasnsss
1716/1875 [ vee] - ETA: 0s - loss: 0.0732 - accuracy:

.97 B s raarsasassasssoasrasssessrsssstsaissessresss st ssssssarrssrssatrsssranssrsnrrssness
1747,/1875 [ ...] - ETA: 05 - loss: 0.0735 - accuracy:
KR, T T rTrTrhrTrTrTrTrTrTThThrhThThTSTrTSTT’TTT'TT'T'T/)s)mmTsTm/»sxsT
1778/1875 [ >..] - ETA: 05 - loss: 0.0733 - accuracy:

(.97 G T esransnanassnansnassassssassnsnssaasssssssasssssssesssssassasssnsssssssanssrsassasnsss
1809/1873 [ >..] - ETA: 05 - loss: 0.0731 - accuracy:

.97 B erransnanasnnansnassassssassnssansaasssssssasssssssasssssassasssnsssssssanssrsassssnsss
1841/1875 [ .] - ETA: 0s - loss: 0.0733 - accuracy:

.97 BT s raarsasassasssoasrassssssrsssstsaisssssresss st rssssssarrstsrssatrsssranssrsnrrssness
1872/1875 [ .] - ETA: 05 - loss: 0.0753 - accuracy:

(.97 BT esransnasasnnansnassassssassnssasssasssssssasssssssasssssassasssnsssssssanssrsassasnsss
1873/1873 [ 1 - 35 2ms/step - loss: 0.0732 - accuracy: 0.9767

4.3 HER)ISRR

4.3.1 )IIG{EN B ENEGIE
XEA M RHMREEI I)Z A, TEFIERERT, FiFEEModelArtsE X HIFE o

AEEEk

o HEBTENEEEAUbuNtu-18.040NRERZ, B HIMRARESHIEI

o BEMBEHRIX/NMNEZFISGBLIA, xAAREBIT R RIS EE5|E=ERIE—
¥, Sgid A EES )& EWL SR E .

ModelArts A& B HAYZS 285 | & =5{a 950G, LR EtIIASEs |E2SaagiA
750G, XIFECEERARTITEEN A58 E,

o BHTEMEENEABFRYIA “uid” 8 “1000” BIFEF.

o BEMBERPARBELRIEGPUSAscendIREIFERF . HFEFIEIRGPURIRIEITIIIZE
AAY, ModelArtsfEa& Balig&GPUIRENTE FIETENIZRIAMEFAY /usr/local/nvidia
BF; SAPiEFEAscendZRZTIIEAELART, ModelArtsf5& BEHEAscendik
ohiEF & 7E/usr/local/Ascend/driverB= .

o )E(FEIBG CPUZE43, ARM CPUZRHIRIEE M IRIR S B REEIEITFXI R CPUZRHIAIAIAE

- BT SRSEEEEXRGIICPUSEN
docker inspect {BE X #E{&1biit} | grep Architecture

ARM CPUZMIRIBENX =K, LX< EEREUT

"Architecture": "arm64"

- FEPTEEARMEHERESR, IARM CPUZEM,
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- ISP KRTEARMEENER, J9X86 CPUZEH,

e ModelArtsSIREEARHF FEFRLZER, BXAREEEXRBRPLEIGAE
AURELED -

4.3.2 EEEFUNEEETFHEZE ModelArts J)ll&4FE&E

EARGIEREERIIIGFEEXTUTEER,
1. PEEIEIMEENIZHNEGABFEAma-group, “gid =100" ,
(1 588
WIREFFE “gid = 100" FIF4H, TJEERIREE “groupadd: GID '100' already exists” o

AiEigaS “cat Jetc/group | grep 100” BRAEEEFEgid = 100BF4H,

WREFFE “gid = 100" FAFHE, WizZBHHkE, T3Dockerfileflifk “RUN groupadd
ma-group -g 100” &%,

2. PEEIBIMEEY)IZAIBAREFma-user, “uid = 1000”7 ,
(1 #88
WMREEFE “uid = 1000” AR, AIgE=iREE “useradd: UID 1000 is not unique” . BJiE
1345< “cat /etc/passwd | grep 1000” &2 ESF{Euid = 1000

WMREBEFE “uid = 1000” AP, NhiZzEEHhg, T~3ZDockerfiledfili& “RUN useradd -
d /home/ma-user -m -u 1000 -g 100 -s /bin/bash ma-user” &%,

3. (BBURGPIERSUSIIR, fE8ma-user, “uid = 1000” BFENEE.

eI LASE W FDockerfile, {EMEBHRRR, FEHFGASEREIIZNBEENXIRENTE.
FROM {EB#%HK}

USER root

# WIRETFTE gid = 100 FBF4H, NUMIER groupadd &<,

RUN groupadd ma-group -g 100

# YNRETFTE uid = 1000 AP, MR useradd &<

RUN useradd -m -d /home/ma-user -s /bin/bash -g 100 -u 1000 ma-user

# BB EPIEESUERIR, {#15 ma-user, uid = 1000 FFANES,
RUN chown -R ma-user:100 {PythonZ {48 8=}

# REDREEMENETE,

# 5SS WRE PYTHONUNBUFFERED=1, LA AEESK .
ENV PYTHONUNBUFFERED=1
#IREARRBRIABFPSIERR.

USER ma-user
WORKDIR /home/ma-user

fmEFDockerfilefs, BIIHATUN AR SHITHIRGRIGE,
docker build -f Dockerfile . -t {Fré={&}

HMZRINEEHREG LEESWR ( SEMAERH LEREEISWR ) .

4.3.3 (EREMRGAEMEIIZRS

ModelArtsSEE 1R T Tensorflow, PyTorch, MindSporeZE BiREZSI(ESAIER
BR, RRECKTRIFETESIRERG . SEMBRENTIGT EHEERER
IETHEKEY, S UEFXLEMBEREE— VR GFH T,
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ETFIEMREAERRIVRELER

A LSE N T L RETI SRR G REETRR .

1. Z%Docker, tNERdocker imagesin S aILAITRLTN, FRDockerE%®, Lt
Barpkd .

PAlinux x86_64ZRHIRVRIER St 90, IREXDockerZ® R, ErILMERILTIES
Z&EDocker,

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

2. HEBBHcontextBINEFE,

mkdir -p context

3. EEUBHIpipilESEpip.conf ,
[global]
index-url = hAttps.//repo.huaweicloud.com/repository/pypi/simple
trusted-host = repo.huaweicloud.com
timeout = 120

4. 2EYINTDockerfileXHFRBRET ModelArtsiZ A9 IR ERL SR G RITE— N
iR BRSIFRIDockerfile S MIEE context LA . 1IAEH R G bIHE

2 IGERREG&IIZE
FROM {ModelArtst2 a1 R SRR}

# BcEpip
RUN mkdir -p /home/ma-user/.pip/
COPY --chown=ma-user:ma-group pip.conf /home/ma-user/.pip/pip.conf

Sooioog

# RERRBEMBENETE

# Y& python IR IR I ZIPATHIMEZE S

# 1EEVMEEPYTHONUNBUFFERED=1, LA HEESL

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 R[IRER
training:v1,
docker build . -t training:v1

6. FRIFIIEER EEESWR ( SEUTERHA LEREFISWR) .
7. 2EFERBEMRGEIIZ/F (CPU/GPU ) EF5EModelArts EfER

4.3.4 EREEBZRPLE MLNX_OFED

imRTER

ModelArts GPUBRS52E LECE T Mellanox TechnologiespW, 323 FRDMA ( Remote
Direct Memory Access ) . FELLATLATERSHREFLRMLNX_OFED, {ESNCCLAILA
BEzZME<, eeBETRBERE.

NCCLERIZMER, BT R@EERAIGEANET/IB, REMBIZMEIS, BN aEES
KA IEFINET/Socket, NET/IBIERTIES 58 5 EEFELFNET/Socket o
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2 4-6 ModelArts GPU fg5588 Mellanox Technologies P-£F1 MLNX_OFED &%1E5%
AR532E | Mellanox IRSBREN | HESSHEBRLTIENMLNX_OFEDAR
GPUE! | Technologies | MLNX_OFED N
= TR [ ZS
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

Z% MLNX_OFED

PAUbuntu18.04B98 245 1& 95, ZEEMLNX_OFED 4.9-6.0.6.0-LTSAIDockerfile <45l
N

AR

DockerfilediS R S T8k, 2B SSRGRIENEKREBEB 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 ERBSRAIIT:
docker build -f Dockerfile . -t nvidia/cuda:mlnx-ofed-4.9-11.1.1-runtime-ubuntu18.04

WS, RITHTaRSHUERTRREPIIMLNX_OFEDMRAS

docker run -ti --rm nvidia/cuda:mlnx-ofed-4.9-11.1.1-runtime-ubuntu18.04 ofed_info | head -n 1
mLEERFWNT:

MLNX_OFED_LINUX-4.9-6.0.6.0 (OFED-4.9-6.0.6):
4.4 (FREENFE&REIESE
X EEREEEREM TEFANEER, X5 EEEModelArtshZ—E1E,

BIEEEAO
fEModelArts EEFEE L SEEIREIFE2MAD:

M #%hRA 01 (2025-01-02) AR © AR ERABIRAE 117



ModelArts
BHREE 4 FIWEBE M EGBFIGEE

e A[M1: #AEModelArtsizfla “ELXEE >ENEE" N0, HABIZRIERTTLL
EeIEBIIGEETEREER, HEYTLUEHREILZIAI Gallery,

e A2: ZEModelArtsizflE “#&ERY)I1% > JIZIEL > BIEE)I4/EWL” /Y, Bl
EEEXNEE, FHERIIZEL . BfsLERBENESReIERIZEL (CcPU/

GPU) ,
BIEEESHRE
3 4-7 QREESEORE
e 528
B Wi, iR CEEXL” .
& Wi BEEGHRIUbIL

o BERGRIMALZANRG: SEABAY &R, AL
SWRERSS EIZFAFRIB SRR, BIIERES LEREEISWR
&, BEESTSNITERH LEREEISWR,

o NFHEG: ZHEFFIMHASWRLERAFHEGIELE (<BPE%
FRBLRLR>/<RERBFR> ) , Ml FAZETIHRER
( swr.<region>xxx.com ) , RFE=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

e EISE %, JIECBFEEIOBSERR .

LAI%EIRE 7 OBSE&TR “obs://obs-bucket/training-test/demo-
code” fEARIBBEFRAH, OBSIERTHRBESEBI TEE
#7522 “${MA_JOB_DIR}/demo-code” BREH, demo-code
HOBSTEHABEENRE—KER, AFRTLURIELRMEX

SIS ik, REINENSS . ERBERTHTRE, BaleSal
Ba#iT.

o WERIIEBIABIIRpyXE, Flaltrain.py, BEIas<H
LAS F9python ${MA_JOB_DIR}/demo-code/train.py.

o WRIEBIARRIZRshSUE, fFliimainsh, Bods$H

LB fybash ${MA_JOB_DIR}/demo-code/main.sh,
BohdsSaIZiEHER “;7 1 “&&” HHEB£HS, BEFAIER
THHE . < $RYdemo-code HOBSEMAAZ AN RE—HKE
x, APOLURIESCIRMER

MANBLEERE

VS, EFMSIERNEZEEMN OBSHRIE HUIREPIAEEIEH TR
@, JIGrrENE R EESZEEOBSIEY ., AFNEERIBPERITaNG L
SHELModelArtsfF &8 50BSHIEIER R, AFRTLISEAABTENX AT HIER
ModelArtsilIZRA9 SRS %4 o

BIEETMERERNEEN, RRFEREREABEPEXAMNELE S,
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BHBREE

4 FIWEBEMIREBTIISHRE

o HWAEE

xR 4-8 IANELE

e

SR

SHEN

RIESCPRUAB PRV A EUES HE UL RIZTR . AR ERIED
BERSHVRSEECBPETINIGRASESHRST—E, &
NSRS ZACEB T EIREUE ARSI AR o

Bign, EEAASHEHargparsefi#triidata_url{E/MNEIRIS
#H, BARIEEENNFEREERABIENS MBI

“data_url” ,

faik

MANSHEVRE, BRAULUEEMER.

SREXS TV

MASHAGEREAR, BOAMER “B27 , BrlUsE "R

=7

== o

BIANLAR

FERE, BRAULURIESCIRMERREIEIERAKIR . BARRTLA
weiF “BIEFMEAE" 5E “ModelArtsEHiEE” .

!Zqﬂliﬁﬂ):'iﬁ}%%&ﬁ%ﬂﬁﬂg ModelArts¥iEEE, ERJLAXIRLAT=
e

o IMERE ., HIRREESEIRIEIE.

o HUERRR, Oli% “Default” #1 “CarbonData” , Z#FZi%.
Hrh “Default” fXZFEManifesti&z{

o HENID. (X “BBHE . “DRENT . “XADE”
‘EENXT REMIRESTHHITERTI S I8
ik “INHFIoREESE" | (SRS RS
“TBRE” . BIETIDFERSTISE RMEIRRE .

gl

RPALUMRESSREERIIZ M SRR

o ItifcE

xR 4-9 mHEE

W

#

SRR

W

SHEMN

IRIBSCPRMLEB A9 |1 FE B S HE X LA RIZ TR . LEAMZERI
BIERESHUNEEERBPEFIIFEES R, &
MR B XA T EIRENERBRY i IR -

flgn, xR d{ERargparsefBiragtrain_url{EJ9i)l| &6 H 2L
B2, BBAESEENMEERENEEIRNSHBIRA

“train_url” .

faig

BWHSHANRIE, BRELIEENER,

SREXS U

WHSHEEREUSR, BOMER “8B27 , ElUEE “RE

=1}

B2 o

i~

BRPALURESSREERIIZS ML EIEEE .
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https://support.huaweicloud.com/intl/zh-cn/usermanual-standard-modelarts/datalabel-modelarts_0004.html
https://support.huaweicloud.com/intl/zh-cn/usermanual-standard-modelarts/dataprepare-modelarts-0026.html

ModelArts
BHREE 4 FIWEBE M EGBFIGEE

(EFTEELREIEZZIART, ModelArtsXiFRFBENXES, HERFPEREIEN. E
NEZREAIERHNGSH, UaSTSHIFIUENERIEX G,

1. BABS
ERLARE “IBINES” FoiRinES.,
2. fwiEkES
() B8
HPEHELRS, BOONHBIER, FINEXED.,
BN HIREESEE-10,
& 4-10 BE2RESH
8% izhilz

BR BNBSER.
BESEMIFANURFR, CHFANEFE . HF. TR
PRI

il ENBSHHIEZER,, S#5String. Integer. Float#]Boolean,
NME | BEANBSIEOME. BIZIIZIERT, BRNMERIZEHRITIZ.
A B ‘AR mEHNEEPR, IFEFRERNMENEETCE

BB
VE | ERRUE.
o VEEE, MAERRZEEIRIIGIELE, ST
REMBRZES -

o EIER, NWAEEMIZEECIEIIGIEWES, FIFECIE)IZIE
W REMFRZES .

fik BNEBSRIERITE .

BRI ANEFE ., AN, HF. T, Fxld. Tk,

PRESHPRNES,

)| E2 XA
RPAELURIESSRRE R E ML EEADIZRLIR .
o KRXE: GEEMIRREE, XFBik,
. Tk ERREIHFS R,
o DHNIE: BEEELFD ML,

EITIIETRS

ETRETRS
SlEREAR, TR RES FAERERsEn , R
ETRABES. B, MG ES IR R AR R sE.
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[EEER(F

CIEELTME, ATLAERSEERECIE)IZEL, FMRFES N ERBENER
SIEIZREW (CPU/GPU) ,

4.5 (ERBENXE&eIE)IS/FL (CPU/GPU )

R |2 — N ENEFNARNERE . EIISRRNE—SIET, HERFRRRE
& HIEMMESHISMAS, BT ERRENEESHANESR, EIAEIRER
RNERGIHEISARELE, HERAE) IRl .

o ERBATIIGHEIELEZEOBSAR,
o EHOBSBIEEMANTHINMEE, ATFFi#)IGREIRNE .

o EREModelArtsHEHIFEENRGE, BEMREREIEESNIIGMELVEE
MREME

o ERBEEMRELEESWRIRS, BFESTSNIMTERH LIEFEEISWR,

BlUEIIZAFl

1. BEFRModelArtsBIRI=FIG, AAMSH=FIERE “EENIZ > YIS , B
N ClIEEL” Bk,

2. BFE “CUIBIIZEL” , HEACIE)IEGELRE, ESIIGEWERSE.

& 4-11 )1 RlpelES X (EREEXERR )

SHBR 1588

ellfEEa ik, EF ‘BEMEER” o
=[Sk ik, R ‘BEX .
H=E WiE, BERERRGAMIL,

BRRGIIRIESSIFIN A

o EEREBBREIMMARLZNES: BEALAY “ik
B, NBSEgHEERT)IENSRER. Fr
EEGEERRN ERISWRIRSH

o EEAFEER: EEBASWRIRSHAFHRGAIM
it MHTEEHNAS “BREMR/BEETRIRSE
I?E” , FEEGHRER, REsBhFEgRi
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4 FIWEBEMIREBTIISHRE

SHEMR

ol

EEIEES

EERISACRE S FRTERIOBSBR . WRBENIRGH
AERNGABUEREEZSH, NMREBEXREFE
B2 IEABUAFTREE .

o EERANGAIE LIEZEOBSHEY, HRAXHEX
INEINTFEEFETFS5GB, MHHE/NFIHEFET1000
T, MHERERNTFHEFET32,

o IR EHSENEEN FBohROBH R RFEED
TEHENZEEM “${MA_JOB_DIR}/demo-
code” B+, “demo-code” AEFEMULIBERE
BRE—%OBSEZ. #lan, “KBBER" ERNI
“/test/code” , MPIERBIESW TEHENIES
2219 “${MA_JOB_DIR}/code” BEH,

1IZ{TARID

BEIETHRIAERID, ZSHKIESH, BWERE
IAME1000,

WRFEEEU, WuiddEFEENETEEAR, FE
EEBAIuidBEINT:

o NHFIEM: 1000-65535
e LEAIRM: 0-65535

WIE, BERINEmS.
EfT)IgELRY, & “RIBER TE=KE, “Bab
e’ SWEIHNT.
o WRZGBIIARRIR Py, HIan
“train.py” , NBEENGHLSU TR
python ${MA_JOB_DIR}/demo-code/train.py
o NGB ABRIRshIZE, Fign
“mainsh” , NBEHSIU TR,
bash ${MA_JOB_DIR}/demo-code/main.sh
BRI SSZIFHER “;7 1 “&&”7 HHEZEZHS, B
Ry “demo-code” HIEFHAIEERIIRE—HROBS
B, LERERAE,
jizL:ld
HREHIRERE, BTBNBRER, GINEXES,

AEABEZR

EE)GSRNAMER, BN RESBARE
RFHEWBR,

t2#mnE, BKAKRMABERS “/home/ma-user/

modelarts/user-job-dir” ,

TEEZR

lZkBY, Rr=BmcdRIttB R N HRITEIING .
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4 FIWEBEMIREBTIISHRE

& 4-12 IRl AD) 1553

SHEMR

FSH

il

BN

SHE

BEXBRFEETY “BA” B “SHBR KIZE)I%
AOSINEE -

EIUREN “data_url” , FOYIEACISRETRIAEUR
HSEIRIEF—H. EATLLEES S MASEL
HMNSHIZTRAILUES,

Bugn, AR ERBargparsefi#tirdata_url oA
EES, NAELGFEERERASIERBSHER
data_u rlo

import argparse

# CUEEMRIT

parser = argparse.ArgumentParser(description="train mnist",
formatter_class=argparse.ArgumentDefaultsHelpFormatter)

# IS

parser.add_argument('--train_url', type=str, help="the path model
saved')

parser.add_argument('--data_url', type=str, help="the training data')
# RIS

args, unknown = parser.parse_known_args()

HiEsE

B MRS , EModelArtsEIEESIRPAIZEIR
SRR BRI .
SRS, REEEM FERBABREPIIEIERIIZ

oo

BT,
izl

ModelArtsSiE EIRIERIE BT R T, JIARERTHEES
BRRARIR. @R RBIIGEET ESZ:.:OBS*EEF'FEJEHO

iR
V&

B “HIREEMEMET , MOBSHHIEE) LN EUE
RIFEAE

SRS, RGN TERBABREPIIEIERIIZ

IE1TRRR.

SREXS TV

LAS#E7R9 “data_path” B9IIZEN 9, T<BAER
75 =CR9YER

o HSHR “KRESI” M “BS7 i, TUSEU
TUABSRIZEEE -

import argparse

parser = argparse.ArgumentParser()
parser.add_argument('--data_path')

args, unknown = parser.parse_known_args()
data_path = args.data_path

o HSHR “FKEHX” M ‘WRRE” B, AILS
E N IS RIZEEGE -

import os
data_path = os.getenv("data_path", "")

i

SHBR

BEAEFEEEY ‘W’ 9 “SHERT KL%
AU B R

EERGREA “train_url” , F0IIIEACRD PRI L E0E
HISHIRE— . B ITLIREZRIIGMESE
IR E SHBRATUER .
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4 FIWEBEMIREBTIISHRE

SHEMR

FSH

ol

HiEEE
&

BF “HURFENIE , MOBSHEHIEE)IZ i KR
ROTRELE . V)IIERISTEFR, RS BEMIIGERRIAR
IS ER TR H R BIREFEE .
1588
HIRFIEME(NSTIFOBSIE R . NBBEHIRFIE R, Bilik
B—=BRAE “HEEELE

FRENT5=0

LASEETRA “train_url” B9 6, 15RARER
B ER -

o LS “REAR” H ‘EB57 i, IUSE
TUABSRIZENEUE
import argparse
parser = argparse.ArgumentParser()
parser.add_argument('--train_url')
args, unknown = parser.parse_known_args()
train_url = args.train_url

o ISR “KENBHX” H “‘KIRTE” B, Alis
EU0 RS SRISZEREIE
import os
train_url = os.getenv("train_url", "")

R EE
KiEEZR

EEREEHE AR TRINAT FREABER .

o ATH: RRBIMIGIFURAFHEEIRENT
gﬁﬁ%ﬂlﬂﬂg}t#'ltiﬁwIléﬁiﬁx%%ﬂgzliitﬂ{%ﬁgE%

o T RRRFSERNIGIFIETBF i
EROEHECLE PRIFTE S T EEN) IR B 2RR0A
KBERP . THIIESEEXHTRMER, A
TREIE)IERIERT IS, B A SIS =RAY A
CHBERPRITRAN . ANRZ(ERET =L RF0
1EEgk, MBIEE “TH” o

mik, BERETIIEREIL.

RIESHERIBINIMELES . I)IIGBRPREINRT
SEENEEFBENETE,

HEF%E, LR ESRXHNEEERLEGE
E Ho

HIABMERTXE, SRTRRERSE)ISGMELS
=i, ERSEMEERENRET R, HER)IHF
AV, IZEIIERINR . ATEREXIGEE . RES
B, FREIEERIEHARIS &R =L .
ERRHEETEER1~128, BREEN3. Bl
BERHENERIRE, BEERERE.
RELTFMENERR, RERFMLNENGZRE, =
THEUERIIGIEIL ., AT BELTHERREENR
R, RARSAIFEELTZMERIXN.

SilIiEFmL T BMER, WRRARICRERE
2, mlgELFRRAILEESERSEFE.
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BHREE 4 FIWEBE M EGB TGRSR

3. EEEIIRRRION . IGS B EE S EaEE S G R RS—
¥, REREEEN AN RAEE, SHHBES ISR,

4. BE R, SRS,
el — R BT (T—ERATE.

ZEEHIGMEWERER, ERTLEITEISGEWSIR, SEIIGIELAIETR,
NIZEARILFBR, BHEIGFLRIERER.

4.6 BEN=F I FA KMENL B i

AR
[EFREE XN, I,
ELE R

1. MHERGXKR

- A AZBEXREIEMRGRESKERET ModelArtsi2HAVEMRER, HER
F{ERModelArtsRIRARGHIEZBENRER, BIfiESRERModelArtshY
SR EIIIZRR .

- WEBXRETE=R, RELEFBENEGIGEIEE S, FHWEE—MRIIERE
RUNEIEEREMN T ##
2. MWEBENIEGSKN
BENMEBRIKRIMEEF15GBLAN, RAAEBERIEEAIEEES | ZE=EA/N—
¥, BB AKSEEIm)Z e RIS EhRTE .
ModelArts AR R EE 5 | a8 950G, EREFFEMINEEES|ZETERIBHIA
750G, TIFECIEERAREITEENSRE5E=E,
3. TREEIREE
- EBREARREEER, 52 WIIEEWBEPIRT “No such file or
directory” ,
- BErHARESEEER, B2 ISEVAEFHRT “No module
named .*” .
- Ascend B AFIIGC I A ITIRR
BAMEXHARERE R BT EL NEHBERE™RIZRE H XEEM ., bk
INHABIREREER. HABRREER,
- R ASERERDAFES
LI BEMIBRIVIRENHITHRES, BHERERNEERES . SBISZIFH
FIRZORRAS , 1B NERHRRPIRE

- NXHNRAE
ZIaR A e N BENMN BENARSEIBEZNERARESERY .. 158X
dockerfile3Z{&:

RUN if id -u ma-user > /dev/null 2>&1 ; \

then echo 'MA RFBE&FE'; \

else echo 'MA FIPAETE' && \

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
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https://support.huaweicloud.com/intl/zh-cn/usermanual-standard-modelarts/develop-modelarts-0010.html
https://support.huaweicloud.com/intl/zh-cn/docker-modelarts/docker-modelarts_0118.html
https://support.huaweicloud.com/intl/zh-cn/docker-modelarts/docker-modelarts_0118.html
https://support.huaweicloud.com/intl/zh-cn/trouble-modelarts/modelarts_trouble_0014.html
https://support.huaweicloud.com/intl/zh-cn/trouble-modelarts/modelarts_trouble_0014.html
https://support.huaweicloud.com/intl/zh-cn/trouble-modelarts/modelarts_trouble_0015.html
https://support.huaweicloud.com/intl/zh-cn/trouble-modelarts/modelarts_trouble_0015.html
https://support.huaweicloud.com/intl/zh-cn/docker-modelarts/docker-modelarts_0022.html

ModelArts
BHREE 4 FIWEBE M EGBFIGEE

- HittHxR, ALEEEIIGRIESREEK .

BINS RS

FRPERBEMRGIISGIELET, ZIEERIISFEIVBEENREIEHERG . X
FEIRM T iR OIMEBREE .
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https://support.huaweicloud.com/intl/zh-cn/trouble-modelarts/modelarts_13_0009.html
https://support.huaweicloud.com/intl/zh-cn/docker-modelarts/develop-modelarts-10079.html

ModelArts
BHREE

5 ERBEMFEREE Al KA (HIERE )

5 (ERBEENEROIE Al A (EFERE )

5.1 g2 Al NRNBEXGREIE

A UTTRRIRE, ERIFAIRBIIBENRRE, FiREModelArtsiE X AT
o

BENXERGF BTG,
BENXBEX/NAREBII50GB,
X FRICIERIEXRIAIN A, WRFCNEKRIIERBIZ60s, SIEMIFREY, HE
?ﬁ;ﬁ ARG\ SSHRETRIXES , FUNIERKATIE B 60shY, EBINFIERLSBRIEXAIER
{ (o]
BigxIMEO
WEBFRIXIMRSED, HIEEOFESconfig.jsonX {4 FapisiE X Aurl—%,
LSBT LAEESD . FEEmnistiSERANHEIRRG, ZEEAREmnistil
BEIIZRIEE, TJLURBIFEHF . Hplisten_ipABEIP, EILABEEE1E
EXER, EESZPIRNERIP,
- iEkEA

curl -X POST \ http://{listen_ip}8080/ \ -F images=@seven.jpg

5-1 listen_ip $£BU=15I

J:f#_cat Jfete/

rootimis

1 i::;ﬂ'::{-ihé-iﬁéalhnﬁt 1p6-loopback
fepd::0 ip6-localnet
ffee::0 i1p6-mcastprefix

ffe2::1 1p6-allnodes

ffe2::2 1p6-allrouters
169.254.30.2 d6211431dee3
- IRERG
{"mnist_result": 7}
(FN% ) EEEEREO

WNRERNA R ERAFUN S, BBARTEConfig.json (4B EREINE
F9E0, HModelArtsiBA, fEconfig.jsonS{EhEeE . LS IFERS
iY, BEEEEOREERIRS, SNREISEIRS.
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5 ERBEMEEREE Al KA (HEERE )

k|

o WIREBESLMEIRRMNFAL, LREERRIOEREO,

o BEMBRBIUREER “TXIRS" EH(FROBSHMBIFMEIERINIEE, EEH
E—NOBSEHEZEBZR “/obs-mount/” , BEEIRFEEREBECENX
4, OBSHEZR(NFROHER B RIMURIE,. B85 . (EX¥Thfe R ZiEMiciEsH
RIS, BEEMFAEBEEIOBSHITIE RS HFRNMIFR

RERtaERORAIT.

- URI
GET /health

- i&RTHlcurl -X GET \ http://{listen_ip}:8080/health
)]

{"health": "true"}
- REEB

%= 5-1 K8
K& 4mis REESH A
200 OK BRI

A&t
AFREBTHRBALUEEER, B EEFEITINENEmT
EREMAD

NRFEIEMERS, BERABHIANOXXEEEAN “/home/runsh” , R
CMDIREENABENIZER, HlaNDockerfiledNT:

CMD ["sh", "/home/run.sh"]

BGHEAEM
NREBEIEMERS, REATEREpython, jre/jdk. zipFAHKE,

(FN% ) FFHUp KRS, TIRRDAR
MNBFETIFRMFA RS EER AR, BPATEEIRSHIHPE) “keep-
alive” 2#08879200s, LAgunicornBRSZHEZR 9, gunicornRETER, FAEF
keep-alive, FERATZLEEgeventHECEFBINEE “--keep-alive 200 -k
gevent” . FREIRSBIERSHIREBXS, BLALIRERE,

(Ti% ) AMESIGTERMES, BREKREH
NEFETHFRMA RS RPN, BPATEERETIMIASIGTERMIE
5, HEEKRISIGTERMES ZEERF60BMIERLERS . IRAIAEERLE
IR SRIERARRII R SR, BRIESSIAMEEL, NKE
SIGTERM{ES A, WSHEEEKEIRNSKEEPIESTEEBLER, XM
RSABITI0R . FlgNrun.shall REA7R:

#!/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

E¥tModelArts BRIRSZHFAIAIS|ZE, EATLIEIHZS I ZEMEBE RS, FHEERES
AModelArts, SIZNAINA . AIFANEINTERBEE X RETHAINBRIEIE,

FERE LIRSS o

BRI T

1. FHERERG: EAMSFEENRGE, REEETSECIZAINANBE
MRBRBE .

2. AHIRIFRGH LEREESWRIRS: WIEEEMRGRIAPIZOIING, TiREE
BENXRE LEESWRIRSS

3. BEENFEROUBIAINA: 1§ LEZESWRIRSHIREGS AModelArtsRIAIN FHE
S

4. BAINBERENELRS: BEANRESE L&,

PN E S

LAlinux x86_x645tARIEMN 96, ERILAGSLAEEMASAIECSEE NAAMERRIE
MBTEEMIRGAIFIE,

TMEECSIRSZ 2N E MR EIESEMIEHERBEMRIRSEE . RHRERALIER, #EF
{ERubuntu18.04H955(%& .

5-2 Bl ECS BRS33-1EHE X86 ZRIARIATIRER

couzer sz @
@M\ VCPUs | 4uCPUs aE AEER Q
A vEPUs | B 1=
Us | 461
El AR | Si3xlarge.1 | 4VCPUs | 4GB
wE ERE HEmE
43 Ubuntu v b 64bit c

1. BERFNE, Z%EDocker, IT&EDockerEF R, BIHITUTHSRE
docker,

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

2. FRENEMER . AaBILAUbuntu18.04/961,
docker pull ubuntu:18.04

3. FREESHE “self-define-images” , TEIZNIHE TREBENXIREZH
“Dockerfile” 4FIRFERRSSILES “test_app.py” o AEFIIEH, MARSH
R A 7T flaskiEZe,

NS TR
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https://support.huaweicloud.com/intl/zh-cn/docker-modelarts/modelarts_23_0219.html
https://support.huaweicloud.com/intl/zh-cn/docker-modelarts/modelarts_23_0219.html
https://support.huaweicloud.com/intl/zh-cn/qs-ecs/ecs_01_0103.html
https://docs.docker.com/engine/install/binaries/#install-static-binaries

ModelArts

BEEE 5 (FREENBREEE Al N (HEIEE)
self-define-images/
--Dockerfile
--test_app.py

“Dockerfile”
From ubuntu:18.04
# BCEARAYIE, F3 python. python3-pip #l1 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

# SHNARSEERGER
COPY test_app.py /opt/test_app.py

# BERBNBHGES
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 {3} \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. BN “self-define-images” {4, HTIUATHSUEBEIIER “testvl” |

docker build -t test:v1 .

5. fZaJLAMER “docker images” BEEGIEEIIBENRER.

AHIIEREF LIEHRIERE SWR RS
1. RIS THSEMEENER

docker run -it -p 8080:8080 test:v1
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5-3 BEaIEENX RS

3 # docker run -it -p 8088:8088 test:vl
* Serving Flask app "test_app”™ (lazy loading)
* Environment: production

* Debug mode: off
* Running on http://@.8.8.8:8888/ (Press CTRL+C to quit)

2. BA—A B, PUTLATHSRIEEEMREN=1"APIEOINEE.
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 RRIIBERLT, ERINTERR.

5-4 K%

i~# curl -X POST -H "Content-Type: application/json™ --data '{"name”:"Tom"}' 127.0.8.1:8080/

h
Z:~# curl -X POST -H "Content-Type: application/json™ --data ‘{"name":"Tom"}' 127.0.0.1:8880/greet

"response”: "Hello, Tom!™
:~ficurl -X GET 127.8.8.1:8880/goodbye

3. LEEBEMRBESWRIRS . HERGRFMBISEISESNUERHA LIERES
SWR,

4. REEXRELER, BALME “‘BREGERS>HARE-BREGR” 1%+
EIELIERR.

BEENE GRS Al i
SENSBEGRIERTIERNS\ TSR, GEBEISTUTSH:
o TIERISGE: R “NEBIEETIEE”
- AREGFENERR: ERCHEFNEEEE
B 5-5 R I EFREEEE

NEBRG kR

BERE Q

BEEEE A=

=13 iR FREER REEE

- AHEREED: EEREBNAIMYIIRAS . BHERINFIROS58E
MREPRHEAIMNAR O SERT—H.
- REEW: EmEH, BEEERERERPIREREREHZEIModelArtsH,

- REREE: mE, BTEEEENRREE . NSEEMEBRTERE TR
WwEEL, FaekE “@RRE , SNESHAINALIREY .

o apisEX: IEH, BTREREMRRRIapisEN . REapisE X FERIEE
ModelArtsHIIESRGE, S IEEIRE 4RSI
RGO E S AN R :

H

"arl™ n/u’

"request": {
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"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 DRSS

"application/json"

"application/json"

"application/json"

"application/json"

"application/json"

"application/json"

1. SERENTELRSBAINBIE NTELRS
2. FE&ERSBEIEMINGE, BRULERSFREREERSFE.
3. fEELUEE “FN” REHISELIRS .

[ 5-6 IGIAELARSS

= BN EEEEoR  SREE

EEaR
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FAQ

6.1 AMTEFRFH LIEHREREI SWR

AEDNEINMY LEREEITRRERSZSWR

Step1 && SWR

. BERRREBRRSBIEHE, EBEXE,

2. BFRALA “BIEAR” | MANBLRIFRTHRALRCE, BTN EHA
R, ARBIER “deep-learning” , LPMEERNBEHGRE—MALBTR, BEE
FrEar < hERREIBNZFRdeep-learningld, B EEEAILLNSCRREIERVIZALR
B,

3. BFALRA ‘BRES , REEFHIES.

4. LlrootFFPZRECSIME, MAERIES,

6-1 7£ ECS FHIITEFRIES

Step2 L{EHR&EI SWR

NS EIME LSRR ERRIREIRSSWRANRER B E.

1. BERSWRE, {FMdocker tagip S5 HEBBRITIRE . THEAFSHHIALAZIR
deep-learning, 1BE&#IStep1 FLIREIERIBLLRZIR, LATNEEa<SPEIdeep-
learning&#PHEER M,

sudo docker tag tf-1.13.2:latest swr.example.com/deep-learning/tf-1.13.2:latest

2. {EFdocker push@p< LIEERK

sudo docker push swr.example.com/deep-learning/tf-1.13.2:latest
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bi4fbbb3781f3144c10 Z

3. ARG LEERE, £ ‘FREGERSENE>HARG EA

4735

BECLERIBE

MK,
“swr.example.com/deep-learning/tf-1.13.2:latest” Btk B E NRRHY
“SWR_URL”

6.2 AL FRGRENRES

f£Dockerfiledr, BIfERENVIESKIRENEEE.
AN

ENV MY_NAME="John Doe"
ENV MY_DOG=Rex\ The\ Dog
ENV MY_CAT=fluffy

BiXER, i5&%Dockerfile}ig&.

6.3 90{a)i&@id Docker [5E Notebook {R{FFRIFZIR

Notebook{RTFIERIERBEntrypointE%1, AE6-3,

Entrypoint 28 PISERIA T (Eian S 2B R RFAIFIABIES, Entrypointd
IEEAHRITHRCRBTAMERGDME, EAR M@ docker run/SzhiEINotebook
FRERIRER, RIEEIBERESEN, BIIXHEERFEE, NE6-4,

FIEEIZE--entrypoint2%], B=EntrypointFIBERIEF . EA--entrypointS#]
IBENBX GG EER. BT :

docker run -it -d --entrypoint /bin/bash image:tag
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6-3 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  # HIRTANE

conda clean -t  # HIFRELES

conda conda clean -y --all # MHIFRFFIBHIZ S Kcache

BRI ERRFRRIFE

ModelArtsE9FriRNotebookig it TR GRIRFINEE . SIF—H#E5E1THAINotebooksL
RENEGR, BESFITBRETE, LUWEABENER, HEEEFER. R F
SR, RENKBRETFEESX, RERKTER, HEEREER, BERENKTE
E% ., BINMRIESE2 IR ENotebookBRIAE

6.5 BEMREREFRALES TSN

MNRISHNBEENESERENCCL, CUDA. OFEDEMYE, UIFHIEBENEGRT, &
%';%gﬁﬁ{i%%{%tp ARG EEFIModelArtsAYERS ZEHEILEL . BB IRPRYRIGR A EHE
PATRE:K:

o NCCLhRA 2 2.7.8,
e OFEDRRZA > MLNX_OFED_LINUX-5.4-3.1.0.0,

o CUDAIRAEZEESEZLERIEMAIGPUIREIMRA, BEHITIEES, GPUIKEIARZANAT
AEERRRMEBEREEE.

6.6 FRRTE SWR LRRRE 136, RRIVSEHNE, ARER
FEIRESREEY 356 XK/IMREFEM, AAA?

SR
HIOSRIESWRIIE, RE13GEA.
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EFEIMENotebook B &R, EEINotebooksLAlfG, LR—LES, BRF
FIIESIRRBIE35GA/N, (RIEFEEM?

RESH

SWRIIERIRI R NZIRBEGRFRIKR), BERERAN—IRZEE FRI2.5~3F, i
UAeZEVENERE, REX/NEBIZ3SG.

6.7 FERFFUITRIECBIEERT, F=EB#ET 35G Mk
FRW?

AL LS EERS:

1. BEERERIER S CIZENotebook LA, XHEFEFELFIPEHIREN=EAAEK,
TEHTENETE8EES, —REBINRIRAYSEINotebook YRR FHIGESWRMIE
EXRNAEBIZ6G,

2. BBRIFFEERFE/home/ma-useri&fE FERIEFERIE/home/ma-user/workLA
SMUB R, BEHUIRESHEIWorkiZ R T, AEKEIIEWorkiEE TR,

3. BAEBLAMEEREEG, BN RNEETENTEGREN, REHITERIR
7, BEMERTERERENIE, REEHSEGHAX, BSXREENE
B KBTI L@ B E S U/ D EIZRAI K/ ( DockerREFRIENLE ) -

6.8 ZNMih/ECS fAERR, WMTRVNEBIRRRIRN?

R/NERENNNRERNNEMEEFERATNBERFESECIRRIEG, i
FEEHIE—1 PyTorch2.1+Cudal12.2f951&, BHINRSEIRMIINAIPYyTorcha &
CudahRAFBIRIR, HiE—igBPyTorchIMEERBLRCudafVER, MARIEE—
NPyTorch3 |ZEF1Cuda#f A ERIEIR, MindSpore+Cudall. X, XHFEMBGHMS
RKR, R ERZBNEEHER.

LA FEZER UM E BRI EGE RN .

o FLHBBBRER

201 REBELZEM  pipBsix, numpy, BLZEHEIE—E, MARKEIARE
=:

ERB:

RUN pip install six &&\
pip install numpy

AEHLR:
RUN pip install six
RUN pip install numpy

REEHME, REEKX.

o  LEMEHNER—ER, TEEREMR.
261 RZNEMTET—1SCCH, RREEHH:
IEf5=:

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
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AEBH:
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 FRIR, HIFRIBEHITERR, BLFRFHIE
EENRETHIR, SEREEZT/ING?

=, R K.

E#9DockeriZGRIERE, SRIRNRGREETERVREHIE, MERIIRGEHE
TiEZER, BEAZRIBRT, KINEFRER.

%ﬂﬁk@j%ﬂﬂm%ﬁ%*, SHBIRGE, RERMETA, XMERRIHIFER—

6.10 7£ ModelArts [ZREE TR GRS ModelArts.6787

[BIREIISR

[RE S

BRTSE

& “REEE" AmIMREINRE “ModelArts 6787 5&TikfER, ESWREEE
;***9_%%3‘-55 FEERE, BESWRESRIGRERGRNIINIREE, sSiEREMERR
=215

RIEEEBUTEE:

o ZRBREENRS EMAIprivateizll, FIKSHEER, MEKSRELEFKSH
SWRIXBR, FUKSMSWR Console REEARFNZFGR, FEEWSHEFHKSHE
SWRIMHF SWRINER, ESFIKSTILABEIZSWREGIELL, BN ZREFIKS
AEfERA

o ZBEBABTZER (BFEEKRSHMFKS ) , EEMAHLZAIpUblicRER, MiX
NER BRI ENG, SERAER, MREEHEXIMIISWRERAE
A, BNRBRREESEFE.

o ZEGBABETIZHEF (BFEEFKSINFKS ) , SEMAXEZAIpubliciER, MmiX
MBEN SR FAEEIREMprivate, SERER, ARPEEBKRIIMAISWR
BREAN, BASGNEL.
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Y2l ]| (EEUSES

2023-10-01 i NI
o HIEETHEEERIMIERNA.
2023-09-07 TSI

o FMEBETBENEGIGRAITESE
BEEIn

BATIT:

o “FHEENER FMEEZEAN B
BREE” .

o TAEBREWARE, FEWKE, il
%, HIREEMBGESIModelArts
TIRFNTRERRTIZE.

o IBIREEHISAIEFAQRSE! “HFSHE
@ > FETE > BIgRFHE" =

To
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