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FO®IC

AE(EEEH UL TWBIRIEETIO MY RY =)V (sfront. shpcif) TOEITZRITRELTHNET,

Singularity OF A E

2.1 RIRZE PATH OFTE

Singularity (&, AOBA-S X7 ADU T DT ALINICA Y AR=)ILENTVET,
/mnt/lustre/ap/singularity/3.11

074 BFOIRIBES PATH (CEFEENTLARLVZSH. Imodule ]IV REERAL TRIBE S
PATH ADEANZFTOTLIZEL,
module load Singularity/3.11

2.2 Singularity ®FEFEIY> R

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

IXVR& ETL]

build AA=Z DLV RV ES) 2 EMLFT
exec IFFHRTEEIV REEITUET

run IFFHOFREIV REEITUET
shell FTFATS I ZEEILES

pull URLIEEL T A A-SZEUSLET
search SATSUNSI T EERUET

inspect AX=SDAIT = %FRRUET

help IRV TZFRRUET .




Singularity I¥> REFTH

-Singularity Library QA X—>%&ZFRTS

[EX] $ singularity search <search_query>
[3=4T7H1] $ singularity search gromacs

AT FTARDORIT -SRI
[EX] $ singularity inspect <image_name>

[3=4T7H1] $ singularity inspect centos.sif

AOTFARTIINZEREN T Z(ATTOF E=HERITD)
[EX] $ singularity shell <image_name>

[3E171] $ singularity shell centos.sif

DT OEEIND RERITIS
[EX] $ singularity run <image_name>

[ZE1T41] $ singularity run centos.sif

2.3 OXTFAA—ZD%AE

T FAA=2E FIREFEIERENZEDUIMIE. DockerHub 2 SingularityHub B¢
AT FLSANICHZAA—>%AD>0—-RUTERT BEETRETY

-Singularity Library hoA4 X—>%BUE 9355
@ AA-—>%IREITD
$ singularity search centos8

library://apisith.won/default/centos8.3-py38-cudall.1:latest
library://apisith.won/default/centos8.3-py38:latest

[ZR] $ singularity search <#&Z/1!)>

@ AA-ZZHUSID
$ singularity build centos.sif library://apisith.won/default/centos8.3-

py38:latest
[E0] $ singularity build </ X=J74)L&> library://<4 A= )N > <tag &>
X N> ROEFTRIIC ulimit -S -v 67108864 |Z23E1TU. X EREZZEL TZEL)
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-Docker Hub _E®D1X—>7% Singularity FICEIBU TR 355
@® Docker Hub (https://hub.docker.com/) TA X—>% &3k

Docker is updating and extending our product subscriptions. Please read

Wdocker hut & Search for great content (e.g., mysql)

Build and Ship any
Application Anywhere

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

REBOXICF —7— FZ AN LIRE

pulla< > FDA A—DRR %
BELET, (COFEEIE lcentos] )

%‘docker Q_ centos

Explore Official Images centos

&T DOCKER OFFICIAL IMAGE - &
. 1B+ - 7.6K
ﬁlﬁ’ centos @ 216+ docker pull centos Ii
DEPRECATED; The official build of Cent0S.
CentOS

Overview Tags

@ Docker Hub 51 XA—>%ENS

$ singularity build centos.sif docker://docker.io/centos:latest

[ZR] $ singularity build <A/ X—>T7/)L&> ¥
docker://docker.io/<d>TFA A= )NA > <tag &>




2.4 X5 FikEnE

AT HEEEIDEERIV> RIE run, exec. shell ® 3 &R T,

(1) singularity run
BEUVISTFTAA-SOI T %ZEEL. 1T HEEIRFCEITIZAIVT M AT T
(CHONUHEEREINTVBIBEF. 2OV T M EBNCETLET.

$ singularity run container.sif

(2) singularity exec
BEUVEIDTHAA=20ITFAHNTIN ReERTUET .

$ singularity exec container.sif ./a.out

(3) singularity shell
BELZIDTHAA=20DTFARICEFHUVIEER S DL RSN, XEERZN IV R
DEITHNTEET,

$ singularity shell container.sif

2.5 BEHE

(1) T4LIRIDIA > RIETE
Singularity Tl&. RAMADT (LI NZEDIDFTHINA 2 RIZET. RAMADT (LI R
ZATFTANSSIRIIEN BT RELIRDFT
FTIANCTATOTALINIDNNA> REN, 127 TR TSR BIEELRDE T,
-$HOME
-$PWD
-/tmp
-/etc
-/proc
-/sys
-/dev
IFHANCIA > R BTV I NZIEE T DHA(C(E UTFOHETITVET,
IRIBZ 2N SINGULARITY_BIND TIEXE :

$ export SINGULARITY_BIND=/mnt/lustre/comp,/usr/lib64

I>THEENRFDATS3>--bind THEFE :

$ singularity run --bind /mnt/lustre/comp,/usr/lib64 container.sif




(2) RIREHOFTE
Singularity T(&. RAMBITERESN TUVRIRIBZ LI T HIARRUE T .
12U IRAMAITIRIRZS 21 PATH (SA&FRENTUL\SMBE(E. J1>F7FHTIE USER_PATH &
WIBIDIRIBEEAZINEINTVE T, D> 7F 7 e8I, 127 AT USER_PATH (CA&HH
ENTUVSMEZ PATH (A& 2155 (E, FIREITOLSCIV ReEITUET

$ singularity shell --bind /mnt/lustre/comp container.sif
Singularity > export PATH=$USER_PATH:$PATH

SINZIIT NedBNUDERL T, A>T FARTI TV RIVT M ERITI 25 ELHDET

$ cat commands.sh

export PATH=$USER_PATH:$PATH

python sample.py

$ singularity exec --bind /mnt/lustre/comp container.sif ./commands.sh

2.6 A2FFZ3THRITHE

Singularity ZFBULI>TFH>30%. \wFS X7 A(NQSV) TEITLET,

WM

Ubuntu 20.4. GNU J>/(V15, OpenMPI 4.0.6 OO>TFAAX=I%ERLU A A—SHERK B
(CH>YINTOIS L)AL AA-DARICERRBLET .

© TOU3L0%#AE
UTFov> AN T055 0% MPL BBIYNA(STIIN(ILLET .

B> T0J5 4 : mpitest.c

#include <mpi.h>
#include <stdio.h>
#include <stdlib.h>

int main (int argc, char **argv) {
int rc;
int size;
int myrank;




rc = MPI_Init (&argc, &argv);

if (rc '= MPI_SUCCESS) {
fprintf (stderr, "MPI_Init() failed");
return EXIT_FAILURE;

rc = MPI_Comm_size (MPI_COMM_WORLD, &size);
if (rc '= MPI_SUCCESS) {
fprintf (stderr, "MPI_Comm_size() failed");
goto exit_with_error;

rc = MPI_Comm_rank (MPI_COMM_WORLD, &myrank);
if (rc '= MPI_SUCCESS) {
fprintf (stderr, "MPI_Comm_rank() failed");
goto exit_with_error;

fprintf (stdout, "Hello, I am rank %d/%d", myrank, size);

MPI_Finalize();

return EXIT_SUCCESS;

exit_with_error:

MPI_Finalize();
return EXIT_FAILURE;

@ definition file DYER%
LLF o definition file Z{ERKLZ I,
X definition file 5> OIS AFRICT LI NICE VTS,



definition file : ubuntu-openmpi.def

Bootstrap: docker
From: ubuntu: latest :! DockerHub &0 ubuntu O/ X—->ZAFULET .

Y>FIT0Y5 AT mpitest.cl21>TFAA-SH

o/ £
Yofiles \I M/opt (CIE-LFT

mpitest.c /opt

) | LT FAA-SHDRIBERERTELET,
%environment :

export OMPI_DIR=/opt/ompi

export SINGULARITY_OMPI_DIR=$OMPI_DIR

export SINGULARITYENV_APPEND_PATH=$OMPI_DIR/bin

export SINGULAIRTYENV_APPEND_LD_LIBRARY_PATH=$OMPI_DIR/lib
export PATH=$OMPI_DIR/bin:$PATH

export LD_LIBRARY_PATH=$OMPI_DIR/lib:$LD_LIBRARY_PATH

M A7 FHAA=ZDONR=R 0S 1A M=) EOUIEZFEEHLFT .
%post

echo "Installing required packages..."
apt-get update && apt-get install -y wget git bash gcc gfortran g++ make
file bzip2

echo "Installing Open MPI"

export OMPI_DIR=/opt/ompi

export OMPI_VERSION=4.0.1

export OMPI_URL="https://download.open-mpi.org/release/open-
mpi/v4.0/openmpi-$OMPI_VERSION.tar.bz2"

mkdir -p /tmp/ompi

mkdir -p /opt

# Download

cd /tmp/ompi && wget -O openmpi-$OMPI_VERSION.tar.bz2 $OMPI_URL
&& tar -xjf openmpi-$OMPI_VERSION.tar.bz2 ‘ OpenMPI 4> =L, 47

# Compile and install — NI0I5 L% AUET .

cd /tmp/ompi/openmpi-$OMPI_VERSION && .Jconfigure --
prefix=$OMPI_DIR && make install

# Set env variables so we can compile our application

export PATH=$OMPI_DIR/bin:$PATH

export LD_LIBRARY_PATH=$OMPI_DIR/lib:$LD_LIBRARY_PATH




export MANPATH=$OMPI_DIR/share/man:$MANPATH

echo "Compiling the MPI application..."
cd /opt && mpicc -0 mpitest mpitest.c

rm -fr /tmp/ompi

TESEIE

/tmp OLIBREIRBOHB MR TI71 I Z/ERRUIIZE. singularity Z7TU TSN Ty
1VOFRBEEIBRIE. EIT1-HLEIERZI-TID/JI—T 1D R0, BIBRTERRZ I 5EM
H&HDEIT DT, build EATEIC(F. HBEBIE_E(CERR U7/ VIEHIBR T 2LICL T,

@ ADTFAA—ZOVERK
definition file Z26&(CATFAA—SHERRULET

$ singularity build --fakeroot ubuntu-openmpi.sif ubuntu-openmpi.def
[£3(] $ singularity build --fakeroot </ X—>J74)4%&> < definition file >

@ ADTFAA—ZORIT TR
VERRUTEOS T FAA—SORIT - 9% B ET .

$ singularity inspect ubuntu-openmpi.sif

org.label-schema.build-arch: amdé64

org.label-schema.build-date: Wednesday_24_May_2023_17:41:24_JST
org.label-schema.schema-version: 1.0
org.label-schema.usage.singularity.deffile.bootstrap: docker
org.label-schema.usage.singularity.deffile.from: ubuntu:latest

org.label-schema.usage.singularity.version: 3.7.3
[£R] $ singularity inspect </ X—=TJ71 )& >

® DT FAA-SDTIiECE

$ singularity shell ubuntu-openmpi.sif
Singularity> cat /etc/os-release
PRETTY_NAME="Ubuntu 22.04.2 LTS"
NAME="Ubuntu"
VERSION_ID="22.04"
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VERSION="22.04.2 LTS (Jammy Jellyfish)"
VERSION_CODENAME=jammy

ID=ubuntu

ID_LIKE=debian

HOME_URL="https://www.ubuntu.com/"
SUPPORT_URL="https://help.ubuntu.com/"
BUG_REPORT_URL="https://bugs.launchpad.net/ubuntu/"
PRIVACY_POLICY_URL="https://www.ubuntu.com/legal/terms-and-
policies/privacy-policy"

UBUNTU_CODENAME=jammy

Singularity> mpirun --version

mpirun (Open MPI) 4.0.1

Report bugs to http://www.open-mpi.org/community/help/
Singularity> Is - /opt

total 17

-rwxrwxr-x 1 root root 16336 May 24 17:41 mpitest
-rw-r--r-- 1 root root 906 May 24 17:31 mpitest.c
drwxrwxr-x 7 root root 100 May 24 17:36 ompi

[ZR] $ singularity shell <A X—=>J71)L&>

® JOUSLOET

NYFSRFLANBILTFAA-SOIEENE A A-SHRDOTOI S5 L RITUET
BUTF O3 ARRIVT NeAER U VI AN ALET

BARZIITH

#1/bin/sh

#PBS -N Test-JOB

#PBS -T openmpi

#PBS -q sxs

#PBS -b 1

#PBS -v OMP_NUM_THREADS=1
#PBS -| elapstim_req=00:10:00

IMAGE=/uhome/w20195/Singularity/sif/ubuntu-openmpi.sif
LM=/opt/mpitest

11




module load Singularity/3.11

/usr/mpi/gcc/openmpi-4.1.5a1/bin/mpirun  $NQSV_MPIOPTS -np 16
singularity exec $IMAGE $LM

XOJTAVREICLSTIE module @ load MBI 3HENHDET . IRABAIUVTNAT
[module load ~ [4T0RIIC, AT Z5E&HIDETRBETEFT,

source /etc/profile.d/modules.sh (% ABXJUTM bash DiHE)
source /etc/profile.d/modules.csh & ARXIIT M csh DIHE)

T0U5LDETE. FRER N TUT ORBRMESN DL ZERBLET .
Hello, I am rank 11/16
Hello, I am rank 2/16
Hello, I am rank 3/16
Hello, I am rank 9/16
Hello, I am rank 1/16
Hello, I am rank 10/16
Hello, I am rank 5/16
Hello, I am rank 0/16
Hello, I am rank 8/16
Hello, I am rank 4/16
Hello, I am rank 13/16
Hello, I am rank 12/16
Hello, I am rank 14/16
Hello, I am rank 6/16
Hello, I am rank 15/16
Hello, I am rank 7/16

12



3 Quantum Espresso OFFESE

3.1 IRIRZE PATH OFE

Quantum Espresso (&, AOBA S X7 LD TFDOTALINIASZAR=ILENTVET,
/mnt/lustre/ap/QE/

074 BFOIRIBES PATH (CEFEENTLARLVZSH. Imodule ]IV REERAL TRIBE#
PATH ADBNIZITOTZEW, ¥\ =T 3UC Lo TERMHAD module K"ERDFT

module load Quantum_ESPRESSO/6.3

module load Quantum_ESPRESSQO/6.6

3.2 TJET

UIFOY>INT =577 2B UET .
Y>FIVF—4 : atom.in
&control

calculation="scf",

/

&system

ibrav=1,

celldm(1)=10.0,

nat=1,

ntyp=1,

nbnd=6,

ecutwfc=25.0,
ecutrho=200.0,
occupations="from_input’,

/

&electrons

mixing_beta=0.25,

/
ATOMIC_SPECIES
0 15.99994  O.pz-rrkjus.UPF
ATOMIC_POSITIONS alat
O 0.000000000 0.000000000 0.000000000

13



K_POINTS {gamma}
OCCUPATIONS
2.0 1.3333333333 1.3333333333 1.3333333333 0.0 0.0

BRI TITIRARRIVT MERR LET .
#!/bin/bash

#PBS -q sxs

#PBS -T necmpi

#PBS -l elapstim_req=00:05:00
#PBS --venode=1

#PBS -N ge_test

export LM=pw.x
cd ${PBS_O_WORKDIR}
module load Quantum_ESPRESSQ/6.6

mpirun -np 8 -path $PATH ${LM} -input atom.in

XOJ4 > EBEICLOTIE module @ load BT 3I5ENHNF T IMABHRIVTNAT
[module load ~ JfTORIIC, A TT%5CEI B ETRBETEET,

source /etc/profile.d/modules.sh (3 AFRIUTI bash DIFE)
source /etc/profile.d/modules.csh (& ARZIUT M csh DIFE)

TOUSLFE TR RERHTUT OR-RMESN L= ERLET .

Program PWSCF v.6.6 starts on 25May2023 at 9:26: 8

This program is part of the open-source Quantum ESPRESSO suite
for quantum simulation of materials; please cite
"P. Giannozzi et al., J. Phys.:Condens. Matter 21 395502 (2009);
"P. Giannozzi et al., J. Phys.:Condens. Matter 29 465901 (2017);
URL http://www.quantum-espresso.org",
in publications or presentations arising from this work. More details at

14



http://www.quantum-espresso.org/quote

Parallel version (MPI), running on 8 processors

MPI processes distributed on 8 nodes
R & G space division: proc/nbgrp/npool/nimage =
Fft bands division: nmany = 1

Reading input from atom.in

Current dimensions of program PWSCF are:

Max number of different atomic species (ntypx) = 10
40000

Max angular momentum in pseudopotentials (Imaxx) =

Max number of k-points (npk) =

file O.pz-rrkjus.UPF: wavefunction(s) 2S renormalized

gamma-point specific algorithms are used

3

Subspace diagonalization in iterative solution of the eigenvalue problem:

a serial algorithm will be used

Parallelization info

sticks: dense smooth PW G-vecs: dense
Min 198 98 23 5975
Max 200 100 26 5980
Sum 1597 793 193 47833

smooth PW
2106 260
2112 266
16879 2103

15
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URL

Singularity 2—HH1R

https://repo.sylabs.io/guides/pro-
3.11/user-guide/index.html

Quantum Espresso 1—HH4/R

https://www.quantum-
espresso.org/Doc/pw_user_guide/
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