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v T FcH
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AV T FOIRDEL - T DO
AV TTDIRAFVWOEIEAZSEH L 7,
X AED XA »DSingularity Z2E5 55 EEHFVERLEVARICEY XT
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2. Singularity & Docker




Docker & Singularity

Docker IXWEBX°2 7 7 kT
Singularity I35t Bt > 4 —

ARAR—Y

FFETT

Docker, |

7A€ R

YAHMY

N %

https://hub.doc

OVTFF IV UNEEY
P —E X% L Croott& R

50

*’!docker

Singularity

https://www.docker.com/

Apache License 2.0

SERTIAYRT L

LEERLTWAIOAYTFFEETT,
JICHESIN. HPCHOBTERLTWE T,

S

https://sylabs.io/singularity/

Lawrence Berkeley National
Laboratory

NnC

3-clause BSD License

https://cloud.sylabs.io/library
A—HFavwr RelLTaryTFIry rhies
A—YERTI Y T FAER
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Docker & Singularity

aAv7TFrTroviE,. DockerTIIEREY—ERE L TRREIT B DI
L. Singularity Tlda—¥ae FELTEEIhTWET,

wEY—E2D5 #CE) : docker run httpd:2.4 aAvyEhdIVIvE
3 Y T F D rootiER THEE

AV TFHI—-HHERTED

wE
singularity exec ¥
centos.sif bash

In_éj

A—HYa=eyFrFhrs
avFFrIyvove
AV TFFHEIERE)

) :3))
docker daemon 2SATY b

HEH—ERE
A OS BIE LB &SR
kernel

Docker

Singularity

A—YHEPDERTIVTF2RENTE 37-0,
rootiEfR 2 EZ L WA /N X T LATSingularitylc k23T FHHBEPERLTWET,
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SQUID IZHIFT5ar 7+ X

SQUIDTI, EEnarFFHFIAAEL LT, Singularity 2*F] Bl g
T, Docker A TFIIFHAEDT-8, BEFNRHIITZEEA,

g\
*’!docker s D/

e Singularity
201033 5.1

*'Jﬁﬁﬁ,f Rk O v 7 FiRE (REN BAF]) 7Aary by F ETHAAEE
I F m] g€ BEEICLDENEFNLE FRAZEB S THbLAH &EEITHAIEE

A=

LI TlE, Singularity OFfIBAEICK > TIHBBL £,

X docker Mrootless *singularity @instanceZF., WH DR Z Y AT K 5 iEgeHE R T
=TCHY, BEICAERLAW TS —AbHTETWET
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3. Singularity @ EARIR{F




Singularity @ E AiR(F
Singularity ®EEa< > F

$ singularity [global option] <~command> [option] ...

15

build
cache
exec
help
inspect
pull
push
run
search
shell

sif

anAA -
AA=VDELFERCEFRZEELET 5% THATE
* vy DEBRE cache clean T¥ v v 2707
AT FrANTREEIY Y FZEETLET 6% CTHAATE
Oy RAILTHwZRRLET, singularity help <command>7Ta~ > il
AAX=VDART—R%EHRRLET,
URBEEL T, A X—2ZHUEL £, AE CERBATE

AA=TZTy7HA—-FLET,
AV TFRDIEEDIT Y REETLET
TJAT7Z7UhnarvrrERELET
OV TFFARTYoILEREELET

AX=—T T 7 A INDOBREICERLET
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Singularity @ E AiR(F

Singularity 3 <> FE{THITI,
Singularity Library DA X =S %1&FET 3
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(=] ¢ singularity search
[E=717%1] $ singularity search

AVTFFAHADART—R%SBT 3

(=] $ singularity inspect
[E£1741] $ singularity inspect

AVTFFARATY L EZRENT S (A TFDF
[Zz] $ singularity shell

[£71761] $ singularity shell

AVTFDEEITY FE2ETTS

(3] $ singularity run
[3=21761] $ singularity run

5% ERRT D)
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OV T+ A4 X —2 DX

SQUID7Za Y by FETHEER, 1 AXA—EERHE%

A—ANDT—IRT—2aVh oI RATLAICEXT S

AVTFAX=VIE BEOT7 7 AL ERLULD

IZscpa~ Y RETEENRIETT,

SQUID A—AIL IR MUD DA A= ZEIET D
SQUIDDE—ALL YR MY TRABL TR AV TF A XA -V 5BUST 2

Singularity Libraryh o4 A =2 %ZBUST 5
Singularity Library TR INTWA AV TFHA XA =D ZEIET 5

Docker Hubh» b4 A — %157 5

Docker Hub TAFENTWA AV TFA X —CHEET 5

NVIDIA GPU CLOUD(NGC) o4 X =2 %HET %
NVIDIA GPU CLOUD TABIEN TV 2 AV FH A X -V ZEET 5
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— LD — TR T— 3R T LARNICERIXT S

A—ALDT7—VRTF—a AV TFA A= %A —RETT,

V A XA=2DEIIFEEIZ, rootiEfRZiF-> T AL
o TOOtIERRDBHBFITTNT— I RT—a v TENF LE=EIX. FFIETER
KT eItk ET,
v UTIE, SCPIC& ZHEFITY, 7 7 A NERXDFFMFIREICOWLTIE,
[SQUIDDOFIEAE >7 7 A VEREAE (A—AeSQUID) | Z#2ZSBELEIWL,
http://www.hpc.cmc.osaka-u.ac.jp/system/manual/squid-use/transfer/

SCPa< Y FTD7 74 IVERiX
$ scp @squidhpc.hpc.cmc.osaka-u.ac.jp:~/
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— LD — TR T— 3R T LARNICERIXT S

A—ALDT7—VRTF—a AV TFA A= %A —RETT,

v UTFIE, SCPICX BEEBITY, 7 74 WVERDXDFFMFIEIC DL TIZ,
[SQUIDDFIA AR >7 74 VEEEXEAER (A—HIeSQUID) | Z2Z8BBL a0,
http://www.hpc.cmc.osaka-u.ac.jp/system/manual/squid-use/transfer/

INAT]—F AR
IRT]—RZaEINEFTOT, AIREEEVXTLERBLUNSRT—FE2AALET,
xxxxxx@squidhpc.hpc.cmc.osaka-u.ac.jp's password:

7?94ANZ7 FAT
Verification code (2. 2E&BEEREE 7 7 U D BLEEB LT Vv XA L/XX T — K2 AL 9,

Verification code: (7> %A L/XNXT]— K% AN)
SCP:&{SHtA
7 AIWEEEIMTHON, XN, X7 7 M LT A X EERFEARRINE T,
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SQUID A—AILL YA MU DA A= ZBUST 5
SQUIDEIESRELAHZaAVTFE2A—HAIL SR MY IZAEALTWET,

O—AIDLRPMYUDPSAVTFFAA—=—FET S

[Z=] $ singularity build ¥
oras://cntm:5000/

[E£1761] $ singularity build ¥
oras://cntm:5000/
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Singularity Libraryh o 4 X =2 #EIS T 5

Singularity Libraryh» b4 X = ZEEAI8ETY,
A A= %IRRT S

(=] $ singularity search
[£1741] $ singularity search

library://emmeff/centos/centos:8

AX—C ST S
[£3X] $ singularity build library://

[Z21741] $ singularity build library://

22
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Docker Hubh o 4 X = % BV 9 5

Docker Hub E®D A4 X —< % Singularity (CZ#: L TFIATREETT,
https://hub.docker.com/

Docker is updating and extending our product subscriptions. pu II : 7 / F\ a) ’r x . :/\\ a) /\OZ %
w.’docker hut. @ Search for great content (e.g., mysql) ﬁE i L i —g_ ( - 0) i;z— ‘j: ce ntOS)

Docker is updating and extending our product subscriptions. Please read our blog for more informatign. X

W Q centos Explore Pricing Signin Hign Up

Explore

Build and Ship any
Application Anywhere

Official Images centos

Doc’<er Hub is the world's easiest way to create, manage,
a7d deliver your teams' container applications.

ﬁgﬁ Centos @ official Image ﬁ

The official build of CentOS.

CentOS

4+ 500M+ 4

REBOXICF —T7—FZ AN LIRS B Copy and paste 1%

pull this image
Container Linux PowerPC 64 LE ARM 64 %x86-64 386 ARM

docker pull centos rD

Base Images Operating Systems Official Image
View Avames
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Docker Hubh" w4 X = 259 5
Docker Hub E®D A4 X —< % Singularity (CZ#: L THARIETY,

Docker Hub "5 14 X — < ZHUS

[Zx] $ singularity build ¥
docker://docker.io/

[E£1761] $ singularity build ¥
docker://docker.io/
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NVIDIA GPU CLOUD(NGC)h oA X —Y A BB d 5

NGCLEDGPUMIFA X —L %=X L TH

IRJEET I

https://ngc.nvidia.com/catalog (7 A7 > M EFZHAMNETT)

NVIDIA GTC NOV 8-11

Containers

| n Search or click the filtering icon...

Getting Started

S S

NVIDIA. NVIDIA.
INFRASTRUCTURE GPU OPERATOR
Validator for NVIDIA GPU Opera.. NVIDIA GPU Operator

Learn More

’ The NGC catalog hosts containers for the top Al and data sciengfsoftware, tuned, tested and optimized by NVIDIA, as well as fully tested containers
for HPC applications and data analytics. NGC catalog containgf's provide powerful and easy-to-deploy software proven to deliver the fastest results,
allowing users to build solutions from a tested frameworkgWwith complete control.

Sort: Last Modified wv

Accelerated with

< NVIDIA.

RAPIDS

RAPIDS

L. mamiee e L L

25
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NVIDIA GPU CLOUD(NGC)h oA X —Y A BB d 5
NGCEDGPURITA A= % T L CHETRETT,

https://ngc.nvidia.com/catalog

<A NVIDIA. NGC | CATALOG

& CATALOG
Catalog > Containers > NVIDIA HPC-Benchmarks

NVIDIA HPC-Benchmarks

Publisher Built By Latest Tag Modified Size
NVIDIA NVIDIA 21.4-hpl October 20, 20... 570.4 MB

NVIDIA
Multinode Support Multi-Arch Support "
Yes No

Description
The NVIDIA HPC-Benchmarks collection provides three NVIDIA accelerated HPC benchmarks: HPL-NVIDIA, HPL-AI-NVIDIA,
and HPCG-NVIDIA.

Labels
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NVIDIA GPU CLOUD(NGC)h oA X —Y A BB d 5

NGCLEDGPURIIA X —Y 2ZH# L THIARIGETT,

BETHORE
$ export SINGULARITY_DOCKER _USERNAME="'$oauthtoken’
$ export SINGULARITY_DOCKER_PASSWORD

¥ 1—HZD $oauthtoken [ZETE T, APl KeylENGCH A4 PN THER L 7-KeyZx AN L F 9,

NGC Catalog Containers
https://ngc.nvidia.com/catalog/containers

AV TFDOEE
$ singularity build hpc-benchmarks:21.4-hpl.sif ¥
docker://nvcr.io/nvidia

27
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AV TFAX—VOERRE D ARZTA X
SQUIDZR>Y b FLAJgE, 1 X—CEHAEZFHALE T,

Sandbox BHATHREZTA XTBHE
sandbox & LTV TFHFDORBZ 7 7 ANICERL., 77 AV EERIET S EDAIETT,

B77ANVICHARERSA AN Z2RHETHHE
HRLZTA RANEAEEET 7 ANLded)IZRR L. HRZYA RT3 ETT,
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Sandbox BB TCHAX~YA XT B HE

AV TFFDOABR%Zsandbox EFIINBEAXTEIRL, 774 V2 HIZ
EIELXY,

sanbox D{ERK

[Z£ =] $ singularity build -f --sandbox --fix-perms

+— LiEE TsandboxZ1ERX T 3155

$ cd ~/mySandbox
$ singularity build -f --sandbox --fix-perms

HioRfEEL - &R fEE TsandboxZ{ERX T 3156

$ cd /sqfs/work mySandbox
$

$ singularity build -f --sandbox --fix-perms

‘\Orchestrating a brighter world N E‘
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Sandbox BB TCHAX~YA XT B HE

A TFDOAR%Zsandbox EFEINA R TEBRL, 7742 EE

RIELE T,
AV T FDRE)

[Z2] $ singularity run -f -w
[Z=24741] $ singularity run -f -w
Singularity>

X Fado7ory 7Rk, dnfepipFED /Xy =28 EC, IV TFROT7 7 A IILMEENRIEEE LY £,

BIEEDA A= 7 74014

(=R $ singularity build -f
[E=4741] $ singularity build -f

31
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lmLl

FTxk I T7TANICHRAEZTA ANBZEEHT D 5%

EEXR7T7ANVIEBIEARZRE L. ELFFICHARE2TLAXLET,
EE7 71 IWVDERH (sample.def)

Bootstrap: oras
From: cntm:5000/master_image/test:1.0

}&—z4x—vwﬁﬁ\%ﬁ

wliee KR FOSHDAVFFIC
./test.conf /opt/test.conf AE—LEWwT 74
./test_start.sh /opt/test_start.sh

%post
dnf install -y net-tools  HRZTAZXADAT Y F
chmod 755 /opt/test_start.sh

%runscript a7 s iFIC BEIET
/opt/test_start.sh 4 30

EXZ77ANVEERALT, AT FAA—=S%EEF

[Z2=] $ singularity build -f
(3247411 $ singularity build -f
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9 DA

lmLL

FAINZHRAZTA ZARNB %L

ER7T7TANVDEHMETT, FHIEIA > FM 22 T7LESlBLE
S Ly, https://sylabs.io/guides/3.7/user-guide/definition_files.html#
Bootstrapf]

FE 7 Bootstrap @I T T,

Bootstrap 5188

library Singularity Library F > A4 X —>%  <entity>/<collection>/<container>:<tag>
EET D 5 : emmeff/centos/centos:8

docker Docker Hub Fd A4 X — A 3ETFE 3 <registry>/<namespace>/<container>:<tag>@<digest>
A ] © docker.io/centos:latest

oras OCIIE LAL R MY A3EFT S <registry>/<namespace>/<container>:<tag>

5l © cntm:5000/master_image/test:1.0

localimage O—AHILDA A —T 7 ILAFIEE /path/to/container/file/or/directory
ERA 5 : ./test.sif

scratch FROMIEZE % L
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lmLL

EFERT 7 AIICHRAEITA ZNBZRLEHT 27F
ER77ANVORHBETYT, FHIEEA > FA 2o aTLeEsRTE

S Ly, https://sylabs.io/guides/3.7/user-guide/definition_files.html#
%setup
EIL RBFAEF(C av v hbzgE L £,
%setup
touch /filel
%files

EILFFBEICKRIA MO 7 742 THFRICEBLEFT, BELHKEVWGESITALY T LT MY
ICidE SN E I, %files
/filel
/filel /opt
%post

A X =2 DERERIC, Ay RZEdhLXT,

%post
dnf -y install net-tools
mkdir /opt/dirl
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JLFACPUET

iN

JCPURHE:

oaT7ARIYUTH
MEACPUSTERIERHDY 7V AR Y 7 B

36

#!/bin/bash

#ommmm- gsub option -----------
#PBS -q SQUID

#PBS --group=

G01234

#PBS -l elapstim_req=00:30:00
#PBS -v OMP_NUM_THREADS=76

oo cmoos Program execution -----------
cd $PBS_O_WORKDIR

BIElETOIOY T Y a 7TETHE
RIEC/—FARXL Yy M

SW7RT 7 LETTHED

X OMP_NUM_THREADS BRIRZ# A 2> T FRICHE|EHIA N, AL v FHHIETENE T,
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GPGPUESEBIE OOV T+ 3 7E2T 5%

GPGPUEtEERRIET/ —FARL Yy FIEHI7A S 7 LETRT 3
va7RI VT b,

GPGPUSTERIERDY 7L R U T |
#!/bin/bash
#ommmm- gsub option -----------
#PBS -q SQUID
#PBS --group=G01234
#PBS -l elapstim_req=00:30:00
#PBS -l gpunum_job=8
#PBS -v OMP_NUM_THREADS=76

oo cmoos Program execution -----------
cd $PBS_O_WORKDIR
singularity exec --bind “pwd" image.sif ./a.out
% OMP_NUM_THREADS IRIBZ A I > T FRICHBIEHHAN, XLy FIIEITINE T,
37 \Orchestrating a brighter world  [NJEQC




AV T FTOETHEDODHE
AV TFOEITEHEOFEFESICOWTEHRHAL X7,

F{Ta<rF

exec AV Y RTlE. AV F+BEBEICETIB Y RE2ETLEST, EEdT 302 Fii. av5F4+ .

DEFTaAZVFERSTWVWAEIZTFEELITE L,

AV Y FHONRRBEER L THNIL, A>T FADOPATHIRIEZHN CIHERIN/T-AT Y FARTTINE T,

[

23] $ singularity exec <A X =7 7 A LE> <AV TFFADIATY K>
S

779 $ singularity exec centos.sif hostname

X EI76llLcentos.sif AT FHA A=Y ANDhostname I¥ > FZETLTWET,

38
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AV T FTDOETHEDH
AT FDOETROEESICOWTEHRBAL £ 7,

R E
AVTFATORBERIZO T FAICEIZHINET,
AV T T DARXRT—Z CHRRPYICERZRINTWIREBZHIZa VT HERICEWVWET,

ARTF— R TEBEINTWABELHRE LEXT3HA. —env 7Y 3 2% —env-filer 7o 3> %
EUET,

——env A7 3 I L BEBIETE
$ singularity exec --env MIYVAR="My Value!" centos.sif myprog.exe
——env-file (& 2 —FEI8FE

$ cat myenvfile
MYVAR="My Value!"

$ singularity exec --env-file=myenvfile centos.sif myprog.exe

RIBZHICET AEFEMAARBIE. TEOARNFa Xy bzslB 230,
https://sylabs.io/guides/3.7/user-guide/environment and metadata.html
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https://sylabs.io/guides/3.7/user-guide/environment_and_metadata.html

N

N — /T S ==
:l / J /I 5(1.] @/::/%\/Iﬁ\

AV TFOETRHOEESICOWTEHRBAL X,

FXPFOSD=2 b
SNTHY, T FRTHRERILC/XZATHEBEARIETT,
Fm—=LT4LI MY /sqfs/home/(*']FH%‘%%) TvERZVEE  /tmp
--bind # 7> 3 »IC FEDT ALY M)A~ FRIBETT,
--bind <7k X I~OSG)/\1>.<:| VTTFTADINZA>:<F—F>
B R X bDhome ICH 5787 7 Lla.out) Z#EITT 5
$ singularity exec centos.sif ./a.out

X E@EplTlz, AL T L7 FUA, TvTFFANThomellEEL TWE T,

B dhaREE FDOT A L7 FUICEANI- AT T L(a.out) #E(TT 5
$ cd /sqfs/work/(Fv—748)/FIREEZS)
$ singularity centos.sif ./a.out

X EHTlIE, O TFATOBEBZHPWDA., AT FHFRADLI|IEHANTHY, avFTFROAL >k
FTA4LZ MDA, ILEEBLEOT AL MY IZHE->TWET,
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6. SQUID Lo =

T DI




IV T F DG
SQUIDEDavFFrolcARE{EWAEE LT, TidzifiBAL 9,

SX-Aurora TSUBASA OFIFE
RIML/—RT VERT MILT VP ) EE SO T FOETHE

RIVF/—FT a7 DET
MPIZFBLTYILF/ —RFR0aryT+3 a3 7 2ETT3ROFTES
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SX-Aurora TSUBASA O A

SX-Aurora TSUBASA % Singularity » 5§93 % AiklE. Git-HUBLE
TRHEAINTVLET,

https://github.com/veos-sxarr-NEC/singularity

P veos-sxarr Added CentOS8 Removed CentOS8.2 28a3772 on 29 Jul %) 3 commits
M CentOS8 Added CentOS8 Removed CentOS8.2 3 months ago
[ README.md Added CentOS8 Removed CentQS8.2 3 months ago
:= README.md

Singularity for SX-Aurora TSUBASA

This repository has Singularity recipes to build Singularity image to execute a program on Vector Engine of SX-
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SX-Aurora TSUBASA @ #

T'j"f X—PEIFEDEESIATY,
YT IR EMPIIGERD2IEREDA XA — DENFFIEDH Y £

Build the singularity image of VEOS
Build the singularity image of NEC MPI

TREDHEBMEDEIEFELGHY X7,

EFTHRAFDVEOS N—2 5~ >= AT FHNDOVEOSNN—2 3 >~

ETFHEXFDONEC MPINN— 3y >= avFFRADNEC MPl X— 3> [MPISF TR D 2]
E{THRZX FDOFED/NN— 3~ —= YT FANDOFED N—2 3~ [MPIX$ SRR D ]
AYFFRDONEC MPI XA—2 3y >= 7AZ 5 LAV X4IFR FONEC MPIN—2 3 [MPIIGARD #]

9V FFHONECSDK "= 5> >= FOY 5 LD /A LKZ FONEC SDK/A— 5 &

SQUID m2021F11AKmD/N— g

VEOS :2.7.6-1 NEC MPI:2.16.0 NECSDK:3.2.1 Mellanox OFED :4.9-0.1.7.0
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VT IVRDEIN KBHITT

LPAMV%Z70—>
$ git clone https://github.com/veos-sxarr-NEC/singularity.git

release /¥y o — DOEUS
$ cd singularity/CentOS8

$ curl -0 https://www.hpc.nec/repos/TSUBASA-soft-release-2.4-1.noarch.rpm

B77ANVZHEIC LU TEIE
$ vi Singularity

A A—=%EVP

$ singularity build --fakeroot veos.sif Singularity

45
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Bootstrap: docker

From: centos:8.3.2011

%ftiles
dnf.conf /etc/dnf
TSUBASA-soft-release-*.noarch.rpm /etc/yum.repos.d
TSUBASA-repo.repo /etc/yum.repos.d
TSUBASA-restricted.repo /etc/yum.repos.d

%post
mv /etc/yum.repos.d/TSUBASA-repo.repo /etc/yum.repos.d/TSUBASA-repo.repo.bk
mv /etc/yum.repos.d/TSUBASA-restricted.repo /etc/yum.repos.d/TSUBASA-restricted.repo.bk
yum -y install /etc/yum.repos.d/TSUBASA-soft-release-*.noarch.rom
mv /etc/yum.repos.d/TSUBASA-repo.repo.bk /etc/yum.repos.d/TSUBASA-repo.repo
mv /etc/yum.repos.d/TSUBASA-restricted.repo.bk /etc/yum.repos.d/TSUBASA-restricted.repo
yum clean all
-d 10
sed -i -e "s|username=.*|username=|" -e "s|password=.*|password=|" ¥
/etc/yum.repos.d/TSUBASA-restricted.repo
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Git HuboRBEZEIZ, SQUID HIcA—Y a v &R - D%
BEEL X L7

v JIVER
$ singularity pull oras://cntm:5000/master_image/

MPI¥3 s hR
$ singularity pull oras://cntm:5000/master_image/

CHEERIFHDAHIEF, BELIET W,
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VEZFRAT 3237+ 3 7 TCHPCGZETTAa7AR2YUT7h
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#!/bin/bash

#PBS -q SQUID

#PBS --group=G01234

#PBS -T necmpi

#PBS -l coresz_prc=10

#PBS -l elapstim_req=00:10:00

#PBS -j o
#PBS -N cHPCG

export HPCG_MATFMT=2
export HPCG_REORDER=0
export HPCG_GSALG=1
module load BaseVEC

cd $PBS O WORKDIR
date

date
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HPCGD AIERZ R
HPCG (5D FX FTT, )

HE
GFLOP/s Summary::Total with
convergence overhead= 347.193 347.461

GFLOP/s Summary::Total with
convergence and optimization 312.884 313.349

phase overhead=
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RIVF/—FY a3 TDOET

PR aTITIE, 220A VT FDERAHPIERINTUVLET,
https://sylabs.io/guides/3.7/user-guide/mpi.html

N7y FRavTF
Infiniband (OFED) 24 772 UX, MPIZA 72 U khExayTHRICERT S AHARTT,
V7 ET T ARy DRI DB Y £9H, THROEL CERERENH S AJeedEnrH Y £9,
Infiniband K5 4/8 & Infiniband 54 75 VD&Y
R a—7hET BMPI Luncher(orte, hydra) & MPIZ 475 Y REOEKE

FAMNNA Y FEBOVTF
Infiniband (OFED) 24 72 UX, MPIZA 72 U%2ay7FF7RICWiNT., FXFOSOHLDAEFFHT 5

AHTY,
BEALEHEIEI, AYTFATIUS—2a v OBAY AL RELET,
LIBE T, zHBHZLET,
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#!/bin/bash

- gsub option -----------
#PBS -q SQUID

#PBS --group=G01234

#PBS -l elapstim_req=00:01:00
#PBS -b 2

#PBS -j o
#PBS -N cIMB

Hommooos Program execution -----------
export SINGULARITY_BINDPATH=
export LD_LIBRARY_PATH=/usr/lib64

module load BaseCPU/2021

cd $PBS_O WORKDIR
mpirun ${NQSV_MPIOPTS} -np 2 -ppn 1 singularity exec ¥
¥
imb-test.sif /opt/imb/IMB-MPI1 PingPong

L. wIF/—F

8

v 3

72 E{TT30ITY,
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NIVF /) — Y a T DRT

N7)y FBIOVTFET 358, BRERMEREED -
N—Va?%f%}ﬁUébﬁ%%E#&UiTo‘
S@ﬂD@MHﬁEﬁE@jéV?k?:?@q—vayﬁﬁTTo

CPU/ —F GPU/—F |[[R"Z b/ —F

Intel MPI OpenMPI
2019 u9 4.0.3 NEC MPI

UCX 1.8.0

2.16.0

Mellanox OFED 4.9-0.1.7.0

Infiniband HDR

N AN AN
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|5 S84 - Singulatiry

Singularity 374> 54 2= a7 (HEE)DEEFHIEATHLET,
[Singularity 3.7 User’s Guide| &< 23 Ly,

https://sylabs.io/guides/3.7/user-guide/index.html

# Singularity User Guide

@ » User Guide ©) Edit on GitHub

User Guide

Welcome to the Singularity User Guide!

This guide aims to give an introduction to Singularity, brief installation instructions, and cover

topics relevant to users building and running containers.

For a detailed guide to installation and configuration, please see the separate Admin Guide for this

version of Singularity at https:/sylabs.io/guides/3.7/admin-guide/~.

Getting Started & Background Information

Introduction to Singularity « Introduction to Singularity
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SQUIDDOFIAZMRICEET 52~=aT7IiE, € Z—F—L~R—IT,
IEXREFHFRENTWET, [SQUIDDFIRAE] 28I,

http://www.hpc.cmc.osaka-u.ac.jp/system/manual/squid-use/

KFEAZE HAIN—XFqg PV Y — Q-

kﬁ*ﬁ%’l’g%f/;(j_'b T7eA FAETYT  BAZE  English

AEZERFRDTS —FARADS EXfHDA BEFBEDS HPCIFIFH®D7 JHPCNFIH®DFA

\

SATA FAEA - B85 #ARszE ARk 2SR BRERS sl (AT=rplcy

ity > 27 L > SHE#AIEAE > SQUIDDRIFEAE

I SQ UliD@m 7T(|JFH ﬁ‘;ﬁ Cybermedia Center, Osaka Univers

A—N—3v 21— SQUIDDFIEAFIZ2LWTESRL T,
SQUIDIZZoWTHEIY fmWAHIZC b xR TE /A&,

ER—VIFEREFHRTT, ERX—VIIREHOLWIEAEIIODLWTIRI oD 2 7ILE TEEEE L,

I L& I

.0 B RIS E
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