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I SuperPOD A ssh EHICDWNT

(@)

.ssh/config MEXEICDULT

HostName 10.XXX.YY.ZZ <+— OS5/ H—/\—®DIP7ZFL X
User user330XX

=

PO —N— (BHE) 2N COT1 VY —N—(CT7 IO TRITIHDOHE
Host superpod

~—— O (M Y —N—D1—H—%
IdentityFile ~/.ssh/superpod_ssh_key
ProxyCommand ssh ~/ .ssh/superpod_ssh_key 50024 %h:%p user330XX@210.AAA.BB.CC +—— 7HOXRXHY—/\—DIER
T e e e
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o FENDFT L UKVUIC Dockerfile (=52FHTFX~T71IL) &{ER
o C®MDockerfile RIC. ESVOTEREBRIEBZ/ER T DdHEIEELET

o TEEMAB%E Dockerfile EVWVS TP ILBTHREL TTREL)
m GPUERUVCEHREEELREY Y IILTT

AN T \~ S 3

nvidia/cuda:12.9.1-cudnn-devel-ubuntu20.04 i [Bll& nvidia/cuda MBER—REFT B A—D%
ERLEL:

apt-get update && \

apt-get install -y python3 python3-pip git && \

apt-get clean && \

rm -rf /var/lib/apt/lists/*

python3 -m pip install --upgrade pip

pip install torch torchvision torchaudio ﬁ@*ﬁ':—xtﬁbﬂ'f, pythonFH%«(j%'}[j:iE

HEELTEFENTEL

pip install numpy matplotlib scikit-learn

/workspace JVTFERTTHE /workspace ELVIT ALY
M E BB S, cb oL BB EE I
S BRLTHENTEL
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o ETIOVUR
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$ docker build --platform=linux/amd64 -f Dockerfile -t superpod_hello_world .

O E1761

J \ J
g Y
XEER ERLI=771/ L4
(FE)

EERPCOT7—FTIF M
arm64 DIZEEZIZTDA T
DEFIFTTRSEL

$ docker build --platform=linux/amdé4 -f Dockerfile -t superpod_hello_world

[+] Building 5.1s (5/5) FINISHED

=> [internal] load build definition from Dockerfile

=> transferring dockerfile: 82B

[internal] load metadata for docker.io/library/ubuntu:latest

[internal] load .dockerignore
=> transferring context: 2B

J
-
BT M A= %
(FE)

[1/1] FROM docker.io/library/ubuntu:latest@sha256:440dcfé6a5640b2ae5c77724e68787a906afb8ddee98bf86db94eea8528c2c0B76
=> resolve docker.io/library/ubuntu:latest@sha256:440dcf6a5640b2ae5c77724e68787a906afb8ddee98bf86db94eea8528c2c0B76

=> sha256:b08e2ff4391ef70ca747960a731d1f21a75febbd86edc403cd1514a099615808

exporting to image
=> exporting layers

29.72MB / 29.72MB

exporting manifest sha256:986bae76105d693e4bbécébl76a55d7bb23ec21b7aal797156dc8e9bb39b3fc8

exporting config sha256:d9c53e5d00c2058f164b63e05b40e3cfe9821e41b5b644179ad21509799ea84b

exporting attestation manifest sha256:99b7c26ccd48bc3c2ebeb345399e482eaa8288d77¢c89b93056a315dc3e62¢c323
exporting manifest list sha256:7268b6c8c52dc249aa49fbssfe71f099024e124038d29Fb8767d11d30cf5dch

naming to docker.io/library/superpod_hello_world:latest

1 warning found (use docker --debug to expand):
-~ JSONArgsRecommended: JSON arguments recommended for CMD to prevent unintended behavior related to OS signals (line 3)

Beyond Al HRFTHEERKE



) JvF ot (EWR) @ #ERAPC | 16
e --platform=linux/amd64 Z{HA LEW\HE DETHI

==
O =174
$ docker build -f Dockerfile -t superpod_hello_world .
[+] Building ©.8s (5/5) FINISHED docker:desktop-linux
[ rnall ouild ) il 0.0s
transferring doc 0.
ternal] load m

ternal] load

doc

warning found (use docker ——debug to expand):
JSONArgsRecommended: JSON arguments recommended for CMD to prevent unintended behavior related to OS signals (line 3)

e ERRULIEO>FF+M amdéd (TG L Tuinig ok

$ docker image inspect superpod_hello_world --format ‘{{.Architecture}}’

amd64

Beyond Al HRFTHEERKE
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o VYW IO—RDEDICER U AXA—IREZTEBLIT

$ docker tag superpod_hello_world nvcr.io/z4pymjpdgjsj/sbXXXXXXXX-X/superpod_hello_world:v0.0.0

N J
N \ ) \_ N J
FIFEERLIzA A4 NVIDIA GPU Cloud (NGC) EEEL=W\ A—D 8B EN—D7
F—L%A VES
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e NVIDIA NGC N sing in
CRAEA T Fv1 pdl~

<A NVIDIA.NGC

Select Your NVIDIA Cloud Account / Team
= SINVIDIA noccatiog o @ letieybakcop

Softhank Corp /501510,
g;} nv I D IA N G C Organizations within NVIDIA GPU Cloud allow you to share
Z Explore Catalog
= o

registries and resources with colleagues.

>

Select One ) msedes caelea All You Need to Build AlL-All'in One Place.
Portal of enterprise services, software, and support & search ® Collections celerated Al s and SDKs that help you infuse Al into
for Al, digital twins, and high-performance
computing. © Containers
Softbank Cor, .  Heim Charts
LogIn P
Enter your email to log in or create a NVIDIA profile. B Models R
@ NoTeam
i Resources NVIDIANIM View Al >
Email Address —— ——
lomain.com
22 sb15106230-2
Continue & sb15082150 NVIDIA Retrieval QA Llama 3.2 Eurollm-9b-instruct NeMo Retriever PaddleOCR Llama-3.1-Nemotron-Nano-48.
88 sb15106230-4 The NVIDIA Retrieval QA Liama3:2 1b, NVIDIA NIM for GPU accelerated PaddleOCR s an ulra ightueight NVIDIA NIM for GPU accelerated
" Embedaing NI N (ocR) Liama-3.1-Nemotron-Nanc-43-41.1
By proceeding, you agree to the ptimize penAl compatible APIs system by Baidu. mium inference through OpenAl compatib.
DIA Technolog) T of Us moj v IO Neto Mirosrvces NWDIA Bevloper Fogram +1 WD Developr rogram +1 NIDIA A Etorprso Essentals +1
WinANM +1 NUDAN. +1 DANM WDANM +1
khwrpunOcmzh

NG Catalog v1:2552

O45 A4 EE

% NVIDIANGC F— L% D:EIR
X REORTEFEGDIEENHYFEYT
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https://ngc.nvidia.com/signin

BIEE(R © APl F—0OHIS

S

= <ZNVIDIA. NGCCatalog ¥

A Explore Catalog

“

Enterprise Catalog

V& Collections

& Containers

& Helm Charts

£ Models Q Catalog

NVIDIA NIM

i Resources

NVIDIA Retrieval QA Llama 3.2 ...
Container

The NVIDIA Retrieval QA Llama3.2 1b
Embedding NIM is an embedding NIM
optimized for multilingual and.

NVIDIA NeMo Microservices
NVIDIANIM  +1

NGC Catalog v1.255.2

All You Need to Build Al.-All'in One Place.

Welcome to the NGC Catalog - GPU Accelerated Al models and SDKSs that help you infuse Al into your applications at speed of light

Eurollm-9b-instruct
Container

NVIDIA NIM for GPU accelerated
Eurolim-9b-instruct inference
through OpenAl compatible APIs

NVIDIA Developer Program  +1

NVIDIANIM  +1

NeMo Retriever PaddleOCR
Container

PaddleOCR is an ultra lightweight
Optical Character Recognition (OCR)
system by Baidu. PaddleOCR

NVIDIA Developer Program  +1

NVIDIANIM  +1

o @ kosuke takeda01@g softbank cojp

Softbank Corp / sb1510.

View All >

20

Softbank Corp /sb15106230-2 >
Contact Admin

Account Settings

Setup

Llama-3.1-Nemotron-Nano-4B...
Container

NVIDIA NIM for GPU accelerated
Llama-3.1-Nemotron-Nano-4B-v1.1
inference through OpenAl compatib,

NVIDIA Al Enterprise Essentials +1

NVIDIANIM  +1

-l

Organization

Terms of Use

Privacy Policy

Sign Out
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Bi¥EfE - APl F—0OHS

o FT—0MEB. IE—LTEZXTHEULTTTL

Dashboard
B Audit
& Organization Profile
3 Teams
i Usage
2 Users

# Service Keys

©  External User Groups

NGC Orgarization 01453

= <INVIDIA. Organization -

Setup

Setup

Keys/Secrets

& =R

APIKeys
Generate your own AP key in or
the NGC service through the Dor
through NGC CLI for Secrets Maf
Catalog, and Private Registry

Developer Tools

c
The NGC command line nterfacd

touse.
b clent or
boer, NGC

ok
Callection of tools that developers use to

jiec cuy
containers. operating system, or programming
language.
Alerts

@ e ke @gsortbankeol
@ @ Siaon sorsto

Generate Personal Key X

Your Personal API Key authenticates your use of the selected services associated
with your account within only this organization when using a CLI or Rest API.

Key Details
Key Name *

api_key_for_superpod

This key authenticates services only wi

n the Softbank Corp organization
Expiration *

12 months -

Key Permissions

Services Included *

(NGC catalog x] (Secrets Manager x  (Private Registry X X~

These services are based on your ac

55 within this organization

Dashboard

B Audit

& Organization Profile

Teams

i Usage

& Users

£ Service Keys

©  External User Groups.

NGC Orgarization 0.145.3

= CANVIDIA Organization -

Setup > APIKeys

APIKeys

NGC API Keys

@ ovioraeion oeffbanicor
0 O e congoro

NVIDIA NGC API keys are reuired to authenticate to NGC services using NCG CLI, Docker CLI, or APl communication. NVIDIA NGC supports two types of APIkeys.

Personal APl Key

Any user who is @ member of an NGC org can generate Personal API Keys, These keys are tied to the user’s ifecycle within the N

from one hour to never expires'

Legacy API Key

the user. During

teps, users can configure which NGC services are acc

org and can access up to the
Je by the API key and the time-torlive

Thisis the original type of API key available in NGC since its inception. This type allows you to create only one 'API key' at a time. Generating a new key automatically

revokes the previous ane, as they cannot be rotated.

NVIDIA will continue to support this key type fo

next-generation API keys when

NGCCLI

vices that have. .

becomes

APlkeys. However,

e toour

@ {E%RFPC | 21

Generate Personal Key X

The following Personal API Key has been successfully generated for use with this
organization. This is the only time your key will be displayed.

Keep your Personal Key a secret. Do not share it or store it in a place where

others can see or copy it.

p— Beyond Al FIZHEE S
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e NVIDIAOYVFFLIXEUANOTAY
o PwIO—RDREOHDFBEEEEXREL CTHEHMERSHDET

$ docker login nvcr.io

O =174
$ docker login nvcr.io
Authenticating with existing credentials...

Stored credentials invalid or expired $oauthtoken EEBA
Username ($oauthtoken): $oauthtoken
Password: YER LTz APl F—&R—X ~

Login Succeeded

O« VHEIH L TUON(FOK
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o 7w’ O—RK

$ docker push nvcr.io/z4pymjpdqjsj/sbXXXXXXXX-X/superpod_hello_world:v0.0.0

O =171
$ docker push nvcr.io/z4pymjpdqjsj/sb15106230-2/superpod_hello_world:v0.0.0

The push refers to repository [nvcr.io/z4pymjpdgjisj/sb15106230-2/superpod_hello_world]
207225a435ce: Pushed

3eff7d219313: Pushed
v0.0.0: digest: sha256:6ad8758d5c2290d0b04afhB4c97e08234alecaa9d319e3ad9e8328¢c90252d65b size: 855

Beyond Al HRFTHEERKE
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o NGCOR—INSBRTENET v IO— RERNTY

= : i kosuke.takeda01@g.softbank.co.
=  @ANVIDIA | private Registry - ® ° szi:baen:ci r; ) chlg;]oow ank.cojp

&7  Entity Creation Hub

W _colections Contalners Create ontainer

—_— &% Containers All  Teams

@ Helm Charts Q Search containers. Most Popular v
2 Models

iIn  Resources

Ny

superpod_hello_world

Please add description

Py IO—RUREAX—I%
MEFRTNTLNILOK

View Labels | Learn More ]

NGC Private Registry v0.119.2

p{j Beyond Al HZTHEEHAE
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25

RF v VRITHRE LIZO)
S O%EFERLTTI

= ANVIDIA. Private Registry -

21 Entity Creation Hub

NGC Private Registry v0.1102

® kosuke takeda01@g softbank.cojp

Softbank Corp / sb1510.

= ANVIDIA. Private Registry -

2 Entity Creation Hub Containers > superpod_hello_world

Tags

kosuke takeda01@g softbankcoip _
© @ ook orp/ 1510

Get Container v |

Layers  Security Scanning  Related Collections

Acchitecture

v amdss v | scanimage

Learn More

W Colections Containers P superpod_hello_world
© Containers Al Teams @ Containers Overvew
@ Helm Charts Q Search containers MostPopular v # Helm Charts 9‘
N T
#  Models #  Models P
n Resources B Resources
Description
Please add description
Publisher
superpod_hello_world =
Please add description Latest Tag
v0.0.
Modified
July 7, 2025
Compressed Size
View Label > 2834MB

Multinode Support
No

Multi-Arch Support
Yes

V00, (Latest) Security Scan Results.
No results available.

NGC Private Regstry v0.1192

Scanning Required
NGC has ot scanned this image. Would you lie to scan for security issues?

X} Beyond Al Bzt et
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o ZETVHHEBET ETEABZETCLIESBFETEL

- - osuke takeda0 | @gsof barkcolp
= ANVIDIA. privte Regisry - 0 @ S .
- [P ————
= ANVIDIA, Prvate Registy R Jocrenrooisid -
Entity Creation Hub Containers > superpod_hello_world
al T ety Creation b Contalners > superpod_hello_world
superpod_hello_world GatContalner | perpor hello
" ol superpod_hello_world :
@ Collections perp -
& Containers Overvew Togs Layers  Securlty Scanning _ Related Colections
ety Sesning | o Cortaners Oveniew Togs Layers  SecuityScanring _ Rlated Callecions
@ Helm Charts “" ® Heimchars >
- . g )
" 5 .
% Mo v00. v amdea v scanimage % Modeis = — -
n Resources r—
Description Descrpion
Please add escrption i
Please add description o Scan Details
Publisher RUGShar ‘Scan Result Policy Bundie. Scan Status. Last Scanned
. - o J— scanComplete J————
LatseTag
LatestTag e —
s,
Scan in Progr Wodited
Modified can Progress iy 7,205
Plessa wait whlle w scan your containr
sy 7,205 Na—
ompressed size m3ms
(CompStand st Vulnerabilities F—
2830m8 Mutinods support
"o
Mutinode Support s -
. MutArch Support 24 0 0 n 13
ver
Muli-Arch Support
100, (Laest SecutyScamResuts
Yes @ Search vulnerabilities.
Unoc/omdbs Y >
v0.0. (Latest) Security Scan Results
Noresults avllable sewity © [r— ouput ©
[——— o I - Y
NG Piase el v01 192

2+ v VEFEOEE X+ v USETEOEH
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o ex.EE>THIZEZERLUCLETOIEES

- 5 - kosuke takeda01@g.softbank.
ANVIDIA. Private Registry 0 @ CHlctieoienstk .

Entity Creation Hub Containers » superpod_hello_world
Get Container ~
W Collections superpod_hello_world

& Containers

@ Helm Charts

¥ Models

v0.0. nver. 10/z4pyn3pdas3/sh15106230-2/superpo.. O — ;l/l & ‘ﬁ’u l 7_._ (/\ =S
orlrte0zs T2 oM 2834N8 1 Archiecture (S FRUTC WSS

Please add description

Publisher v0.0.0 nver.i0/24pynjpdajsi/sb15106230-2/superpo.. O

07/07/2025625PM  27.52MB 1 Architecture
Latest Tag
00,

— Show 10 Items o Goto 1 of1
July 7,2025

Compressed Size
2834MB

Multinode Support
No

Multi-Arch Support

V00, (Latest) Security Scan Results

Linux/amds4

e ngc IVYVRTEHEITEHIFRTCEXT

$ ngc registry image remove nvcr.io/z4pymjpdqjsj/sb15106230-2/superpod_hello_world:ve.o0.

Are you sure you would like to remove z4pymjpdqjsj/sb15106230-2/superpod_hello_world:ve.0.? [y/nly
Successfully removed image 'z4pymjpdqjsj/sb15106230-2/superpod_hello_world:ve.0.'.

Beyond Al HRFTHEERKE
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c. TA=INHFHvO-K
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e SuperPOD E£TI(d enroot AV E &#JTLT Docker ZHEALET
o (X docker VY RFEEFEHATTIEA)

o ERTET 7-1ILDIERL
o IV DIERK

user32002@fcpv00166:~$ mkdir -p ~/.config/enroot

o EFRET 71 ILDOIER

ITA3TI7AIE
HIRERLTTSL

user32002@fcpv00166:~$ vim ~/.config/enroot/.credentials 4—

m .credentials 7 7 TILAA .
ERLT=APIF—%EEA
ATTEL

machine nvcr.io login $oauthtoken password <API Key>

machine authn.nvidia.com login $oauthtoken password <API Key>

Beyond Al HRFTHEERKE


https://github.com/NVIDIA/enroot

|:y§1m§ayn—ﬁ

o RTIVIUER
o NVIDIA Private Registry 5

DT A—TIRETRBDELDIC

Bso L C RS L

= <ANVIDIA. Private Registry

3% Entity Creation Hub

Collections

Containers

Helm Charts

Models

Resources

Containers > superpod_hello_world

superpod_hello_world

v0.0.0

@ SuperPod | 30

® o kosuke.takedaO1@g.softbank.co.jp
Softbank Corp / sb1510.

Get Container

Layers  Security Scanning  Related Collections

nver.io/z4pynjpdqjsi/sb15186230-2/superpo.. O

07/08/202511:09 AM 2834MB 1 Architecture

Description
Please add description

Publisher

Latest Tag
v0.00

A

Show 10v Items

1 Go to of 1

AooA—kLIzWAMA—DBZEREA

user32002@fcpvO0166:~$ enroot import "docker://nvcr.io/z4pymjpdgjsj/sb15106230-2/superpod_hello_world:v0.0.0"

Beyond Al HRFTHEERKE
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user32002@fcpve0166:~$ enroot import "docker://nvcr.io/z4pymjpdqjsj/sb15106230-2/pytorch-cudal2.9.1:v0.0.0"
Querying registry for permission grant
Authenticating with user: $oauthtoken . . S=d
Using credentials from file: /home/user32002/.config/enroot/.credentials I<_ IEL(ER/EL/T: credentials b\ﬁﬂmft\éb\ﬁg a_%)
Authentication succeeded
Fetching image manifest list
Fetching image manifest
Downloading 18 missing layers...

100% 18:0=0s 13b7e930469f6d3575a320709035c6acf6f5485a76abcf@3d1b92a64c09c2476
[INFO] Extracting image layers...

100% 17:0=0s 13b7e930469f6d3575a320709035c6acf6f5485a76abcf@3d1b92a64c09c2476
[INFO] Converting whiteouts...

100% 17:0=0s 13b7e930469f6d3575a320709035c6acf6f5485a76abcf@3d1b92a64c09c2476
[INFO] Creating squashfs filesystem...

Parallel mksquashfs: Using 8 processors

Creating 4.0 filesystem on /home/user32002/z4pymjpdqjsj+sb15106230-2+pytorch-cudal2.9.1+v0.08.0.sqsh, block size 131072.
[ /] 187552/187552 100%

Exportable Squashfs 4.0 filesystem, gzip compressed, data block size 131072
uncompressed data, uncompressed metadata, uncompressed fragments,
uncompressed xattrs, uncompressed ids
duplicates are not removed

Filesystem size 19296890.54 Kbytes (18844.62 Mbytes)

99.97% of uncompressed filesystem size (19302938.39 Kbytes)

Inode table size 2129473 bytes (2079.56 Kbytes)

100.00% of uncompressed inode table size (2129473 bytes)

Directory table size 1283662 bytes (1253.58 Kbytes)

100.00% of uncompressed directory table size (1283662 bytes)

No duplicate files removed

of inodes 46552

of files 40788

of fragments 3540

of symbolic links 1085
of device nodes @

of fifo nodes @

of socket nodes @

of directories 4679

of ids (unique uids + gids) 1
of uids 1

root (@)

of gids 1

root (@)
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o SHOUVO—RE HZIDTA—Ildsqgsh T717ILEUTHRTEIET

user32002@fcpve0166:~$ 1ls -1lh
total 19G ¥ IANSBRIEEFARBEICI>TELGYET
-rw-rw———— 1 user32002 group032 how_to.md
user32002 group@32 pyenv_install_verbose_log_final.txt
user32002 group@32 README . md
sbai-env-script
venv
work
z4pymjpdqisj+sb15106230-2+pytorch-cudal2.9.1+v0.0.0.sqgsh

user32002 group032
user32002 group@32
user32002 group@32
user32002 group@32
user32002 group032

0000 WPrNWW
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2. Docker #IHICDULT

d. JVFFDOFH
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o (F18) SuperPOD LTI(& enroot IV E &I LT Docker ZFEALE T
o (X docker AVYVRIIEEFEHTETIEA)

o VT T DIERK

user32002@fcpvO0166:~$ enroot create --name pytorch-cudal2.9.1 z4pymjpdqjsj+sb15106230-2+pytorch-cudal2.9.1+v0.0.0.sqgsh

[N
e g

aAVTT4 3
— {Ezﬂgaiiijj%:éé 1§§Jﬂq Ti_%g)‘1,J£ o774 I

user32002@fcpve0166:~$ enroot create --name pytorch-cudal2.9.1 z4pymjpdqjsj+sb15106230-2+pytorch-cudal2.9.1+v0.0.0.sqsh
[INFO] Extracting squashfs filesystem...

Parallel unsquashfs: Using 8 processors
41982 inodes (188637 blocks) to write

[=== /] 188637/188637 100%

created 40788 files

created 4679 directories
created 1085 symlinks
created @ devices
created @ fifos

created @ sockets
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https://github.com/NVIDIA/enroot
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| Slurm [EDUL\T JEH

* SuperPOD T2 slurm 'Y HC LT GPU IRE@ATE 2T
o slurm- I3ITXTI1-5O—&ET. VILFI-—H— Ixiﬁtwnfﬁﬁlﬁmﬁﬁ?ﬂb\&"@'

o slurm TIEI2EEDI 3T (HAEMFEDNEN) MHDFT
o AVASHFTIIT WENICETINDIED
m NWERECEHE ) —RETCIOVIYRERERITIDAR

o NwFIzd
m HO5HWUBHXOVUTRCERETNzIaT&=TEHFa—(CAL.
Slurm NETEVU Y —XDZEZTINRICIH U TEEFNICETI DA
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https://slurm.schedmd.com/man_index.html
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e J3TJ/Ia3T)XRFvS
o JaTJ:EHE ) —RADEAE[
o IIIXRFwT:IaTINTHETEN

GPUY —/\—

Ay« v —/)\— & [ i o
HHH
L LR /—V GPU GPU
) > slurm :
. . workload manager . GPU GPU
job Version 25.05
P

GPU GPU

o /\—FrTav
o EHE . —REEREBMNICETESHIZEN
m BRI TEBATIESICIBEIDIMNERAHDFET

user33005@fcpvo00ss: $ sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST
@33-partition up infinite | mix fcdgx00e85
%f—/ H_/
o IR—F 4 avIZFBLTLS
=T qavg J—RDHRRANE
KREICK>TEDLYET MEBEIZE->TEDYET
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BEDHIRD
MNIST TOZFBEXMYT 3 & =BE

from torch import nn, optim
data import Dataloader

from torch.utils.

from torchvision import datasets, transforms

data_download.sh —

pipefail
_SIZE = 128

"mnist_data”
RAW_DIR="${DATA_DIR}/MNIST/raw"
DEVICE = "cuda” if torch.cuda.is_available() else "cpu"

mkdir -p "${RAW_DIR}"
print(f"Using device: {DEVICE

echo "Downloading MNIST dataset.
"${RAW_DIR}/train-images-idx3-ubyte.gz" https://ossci-datasets.s3.amazonaws.com/mnist/train-images-idx3-ubyte.gz
"${RAW_DIR}/train-1labels-idx1-ubyte.gz" https://ossci-datasets.s3.amazonaws.con/mnist/train-labels-idx1-ubyte if DEVICE == "cuda'
gz" https://ossci-datasets. s3.amazonaws.con/mnist/t10k-images-idx3-ubyte.gz print(F"GPU: (torch.cuda. get_device_nane(8)}")
3.amazonaws . com/mnist/t10k-1abels-idx1-ubyte.gz print(F"CUDA version: {torch.version.cuda}")
print(f"Available GPU count: {torch.cuda.device_count()}")

curl
curl
curl
curl

"${RAW_DIR}/t10k-images-idx3-ubyte.
"${RAW_DIR}/t10k-1abels-idx1-ubyte.gz" https://ossci-datasets.

transform = transforms.Compose([transforms.ToTensor()1)
train_ds = datasets.MNIST(DATA_DIR, train=True, transform=transform, download=|
test_ds = datasets.MNIST(DATA_DIR, train= , transform=transform, download=!

)

impor
impor
import struct

import torch

DATA_DIR = "./data"
raw = os.path. join(DATA_DIR,
pro = os.path. join(DATA_DIR,
os.makedirs(pro, exist_ok=

"MNIST", "raw")
"MNIST", "processed")
Y

read_images(path)

with gzip.open(path, "rb") as f:
assert struct.unpack(">I", f.read(4))[0]

n, r, c = struct.unpack(">III", f.read(12))

buf = f.read(n * r * c)

preprocess.py

return torch. frombuffer(nemoryview(buf), dtype=torch.uint8).reshape(n, r, ¢)

read_labels(path)
with gzip.open(path, "rb") as f:
assert struct.unpack(">I", f.read(4))[0]
n = struct.unpack(">I", f.read(4))[0]
buf = f.read(n)

return torch. frombuffer(nemoryview(buf), dtype=torch.uint8).to(torch.long)

train_x =
train_y =
test_x

test_y =

"t10k-images-idx3-ubyte.gz"))

read_images(os. path. join(raw,
"t10k-1abels-idx1-ubyte.gz"))

read_labels(os. path. join(raw,

torch. save((train_x, train_y), os.path.join(pro, "training.pt"))
torch. save((test_x, test_y), os.path.join(pro, "test.pt"))
print("0K: processed/training.pt, processed/test.pt %4 L

read_images(os. path. join(raw, "train-images-idx3-ubyte.gz"))
read_labels(os.path. join(raw, "train-labels-idx1-ubyte.gz"))

train_loader = Dataloader(train_ds, batch_size=BATCH_SIZE, shuffle=

test_loader = Dataloader(test_ds, batch_size=BATCH_SIZE)

model = nn.Sequential(
nn.Flatten(), nn.Linear(28 * 28, 256), nn.ReLU(), nn.Linear(256, 10)

). to(DEVICE)

criterion = nn.CrossEntropyLoss()

optimizer = optim.Adan(model.parameters(), 1r=LR)

for epoch in ra , EPOCHS + 1):

model. train()
total_loss = 0.0
for x, y in train_loader:
X, y = x.to(DEVICE), y.to(DEVICE)
optimizer.zero_grad()
loss = criterion(model(x), y)
loss. backward()
optimizer.step()
total_loss += loss.item() * x.size(0)

print(f"Epoch {epoch}/{EPOCHS} - loss: {total_loss/len(train_ds)

model.eval()

correct = total = 0

with torch.no_grad():

for x, y in test_loader:

X, y = x.to(DEVICE), y.to(DEVICE)
pred = model(x).argmax(1)
correct += (pred == y).sun().iten()
total += y.size(0)

print(f"Test accuracy: {correct/total*100
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) JaTJoxFIcOVT
NYFIITEeAVES5071+TIaTOME

(@)

(@)

L TRWFIITRA~TIIDTRFT Y ITET] FTCIECET
| srun EEPEWFEIWESTE

A4 4% —\—

sbatch
NYFoITHA

39

slurm

workload manager
Version 25.05

GPUY—/3\—
GPU GPU
GPU GPU
GPU GPU
GPU GPU

SEPFC A ET
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Slurm T35 57393 JIcDONT 40
o (VNS OFTIaTNiEE (srun IYVUR)

srun --partition=033-partition --gres=gpu:1 --time=3:00:00 --pty bash

user33005@fcpvo0086.~$ srun —partition=033-partition ——gres=gpu:l —time=3:00:00 —pty bash
srun: job 1039500 queued and waiting for resources
srun: job 1039500 has been allocated resources

YEEIZFTMDGX LI

user33005@fcdgx@0085:~$
BHLELL  user33005¢fcdgx006s53-$ I
(fcpv — fedgx)
RS =_ gt H— H— P 2SS
e |1 Softbank Al —4t7>5— §—EZ{R{EH
AL -t HmEEE
S S = —_—
—_— ;?677‘771_7 Persistence-M | Bus-Id Disp.A | Volatile Uncorr. ECC |
TV - BIRT v IA— I $3TATS1-5 FEtE—H Pwr:Usage/Cap Memory-Usage : GPU-Util Compute M.
NVIDIA A100-SXM4-80GB On
t 30C PO 63W / 400w | OMiB / 81920MiB |
- N : |
- PO2H—)( 0J4>48-( GPUV/AC‘PU/XPJ*'{*/\"*
s (BEREBY-/)(-)
1252wt
& = e :
.@ PAts; ) L &0 ) ) Type Process name
SSHk— 49—t
BE
T—HAANP =LA N~ MMUAN -~ N
- - - nvidia-smi M5 GPU MERETE TSI LD
- — - =
L -~ - -~ ) WERRTEET
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o FEXODUT+DEIT
o OJa4YV/)—R&EGPUJ—RIEHR—LZEZHBLTULDIDT.
g LT ~/superpod_tutorial/ ATD T 71 ILRZDIIHER I T

user33005@fcpv00086:~$ srun ——partition=033-partition ——gres=gpu:1l —time=3:00:00 —pty bash
srun: job 1039500 queued and waiting for resources N —_ —_ S - = 4=
srun: job 1039500 has been allocated resources 4/9777_’(7 ‘/Elj 0)%17

user33005@fcdgx00085:~$ ]

user33005@fcdgx00085: $ enroot start —mount /home/user33005/superpod_tutorial/:/work cudaenv 0

CUDA Version 12.9.1

Container image Copyright (c) 2016-2023, NVIDIA CORPORATION & AFFILIATES. ALl rights reserved. > Docker a>TF%# &)
This container image and its contents are governed by the NVIDIA Deep Learning Container License.

By pulling and using the container, you accept the terms and conditions of this license:
https://developer.nvidia.com/ngc/nvidia-deep-learning-container-license

A copy of this license is made available in this container at /NGC-DL-CONTAINER-LICENSE for your convenience.

bash: module: command not found v

user33005@fcdgx00085: $ python3 main.py ~N

Using device: cuda

GPU: NVIDIA A100-SXM4-80GB =3 24k < N

CUDA version: 12.6 R CETVET

Available GPU count: 1

Epoch 1/5 - loss: 0.3591 2 39 o —_——
Epoch 2/5 - loss: 0.1589 ) > FEXJTFDZET
Epoch 3/5 - loss: 0.1074 « FEHRE->TLVET

Epoch 4/5 - loss: 0.0805

Epoch 5/5 - loss: 0.0628

Test accuracy: 97.41%

user33005@fcdgx00085: J
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e /\wFI3J (sbatch)
o RKENIVaTJzZzHFHMETULTHUVEEELE ICFERITDIEEMNTT
B ex. \SA—FSF—ZZXTCRIUVAEAIXD U FRZEETLEZL

o XE{THXK

04515 (L EREL TR RALET

user33005@fcpvo00s6: r $ sbatch sample.sbatch
Submitted batch job 1039726

afcpv000ss: $ ls -lhtr

echo "Hello from SLURM job $SLURM_JOB_ID"

TadnEA.

2T DFREITAI HAOY RERSNTNBIENFHNYET

(ZZTCIXT7AIL%8% sample.sbatch &LFELT-)
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| Slurm Ry F Y3 TIEDVT (FaTRTETORN)

NNV FROUTE (BET 7)) & Slurm ([CEAT S
o TaTJIDOFEIT~ETITZ Slurm

AT A Y —N—

VEELTIND

| squeue EECYNUIEEE

user33005@fcpv00086:
JOBID
1040149_[9-10%8]
1040149_1
1040149_2
1040149_3

1040149_4
1040149_5
10409149_6
1040149 _7
1040149_8

TDRFT—H %=

PARTITION
@33-partition
033-partition
033-partition
@33-partition
033-partition
033-partition
033-partition
033-partition
@33-partition

workload manager
Version 25.05

43

$ squeue

NAME
train_job.sbatch
train_job.sbatch
train_job.sbatch
train_job.sbatch
train_job.sbatch
train_job.sbatch
train_job.sbatch
train_job.sbatch
train_job.sbatch

gD

USER ST
user33005 PD
user33005
user33005
user33005
user33005
user33005
user33005
user33005
user33005

GPUH—/\—
GPU GPU
GPU GPU
GPU GPU
GPU GPU

TIME NODES
0:00

oo

H Y

R el

NODELIST(REASON)
(JobArrayTaskLimit)
fcdgx00085
fcdgx00085
fcdgx00085
fcdgx00085
fcdgx00085
fcdgx00085
fcdgx00085
fcdgx00085
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| Slurm ivF I3 FCOVNT (BAFID) 44
o NwFImIEABIEATSH

GPUY —/\—
041 v —)R— Gru
5 GPU GPU
[€] .
P-S slurm : A

workload manager
Version 25.05

BATCH_SIZES=(16 32 128 256)

;EE;;S&Z@:)Q.QOM 0.00001) °® {77‘7”) ] C{E >( — g —_ Z :\: X >
o FWIOUTHEET
TASK_ID=${ SLURM_ARRAY_TASK_ID} ] ‘{5 )( _— 9 — C\ t (C :J“ = j‘E &bla- é

BATCH_SIZE=${BATCH_SIZES[$((TASK_ID % ${#BATCH_SIZES[@1}))1}
LR=${LRS[$(((TASK_ID / ${#BATCH_SIZES[@I}) % ${#LRS[@1}))1}
SEED=${SEEDS[$(((TASK_ID / (${#BATCH_SIZES[@I} * ${#LRS[@1})) % ${#SEEDS[@]}))1}

yerpod_tu il$ squeue

PARTITION NAME USER ST TIME NODES NODELIST(REASON)
033-partition param-scan user33005 PD 8 (Resources)
@33-partition param-scan user33005 £ fcdgx00085
@33-partition param-scan user33005 5 fcdgx00085
033-partition param-scan user33005 - fcdgx00085

echo "Node=$(hostname)"
echo "JobID=$SLURM_JOB_ID TaskID=$SLURM_ARRAY_TASK_ID"
echo "Params: batch_size=$BATCH_SIZE, 1lr=$LR, seed=$SEED"

@33-partition param-scan user33005 ] fcdgx00085

@33-partition param-scan user33005 £ fcdgx00085

033-partition param-scan user33005 : fcdgx00085

_ 033-partition param-scan user33005 : fcdgx00085
1040210_7 @33-partition param-scan user33005 - fcdgx00085

srun enroot start \

/home/user33005/superpod_tutorial:/work \

cudaenv \
bash "cd /work && python3 main@2.py --data_dir /work/data --batch_size ${BATCH_SIZE}
--seed ${SEED} --1r ${LR}"
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INT TS5 ULUTET

o HIWIE (preprocess) - F&E (train) -

S - - depebency=afterokkEallzE

jid1=$(sbatch preprocess.sh | awk '{print $4}')
echo "Submitted preprocess.sh as JobID=$jid1"

jid2=$(sbatch

$jid1 train.sh | awk '{print $4}')

echo "Submitted train.sh as JobID=$jid2 (after preprocess)"

jid3=$(sbatch

$jid2 evaluate.sh | awk '{print $4}')

echo "Submitted evaluate.sh as JobID=$jid3 (after train)"

1040235

1040236

erpod_tutorial/sec@03$ squeue
PARTITION NAME
@33-partition train
@33-partition evaluate

USER ST
user33005 PD 0:00
user33005 PD 0:00
user33005 R 0:01

m (evaluate)

O EIODEWEZ PN
23JIDERY) TG

O ODEWE S PN
a7 ADOTHRETAIDEMDITS

Q@ FImDTaTEHEA
TI3T7RAQTHIGT AIDEMDITS

1 (Dependency)
1 (Dependency)
1 fcdgx@0085

45

TIME NODES NODELIST(REASON)

1040234

033—partition preprocess
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o SlurmARXFFaXUk (link)
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