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Outline

* Steps to Run

— Use VASP as an example

* The Vienna Ab-initial Simulation Package (VASP) is a
computer program for atomic scale materials modeling,
e.g. electronic structure calculations and quantum-
mechanical molecular dynamics from first-principles
(https://www.vasp.at).

* Tips



Steps to Run

Login Shaheen

Check Code Availability

Working Directory

Prepare Input Files for VASP

Prepare Jobscript for Slurm Job Scheduler

Job Submission using Slurm Commands

Check Output Files



Login Shaheen

* Login
— ssh -X zhuz@shaheen.hpc.kaust.edu.sa

@ ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15

[zhuz:~]$ssh -X zhuz@shaheen.hpc.kaust.edu.sa

Use of this system is limited to users who have been properly authorised by
the KAUST Supercomputing Laboratory. Unauthorised users must disconnect
immediately.

For support, see http://www.hpc.kaust.edu.sa/
or email help@hpc.kaust.edu.sa
zhuz@shaheen.hpc.kaust.edu.sa's password:
One-time password (OATH) for "zhuz':

| AR . L

Shaheen is a 36 rack Cray XC40 system. The front-end environment is
running SUSE Linux Enterprise Server 15.

[zhuz@cdl4d:~] 5|


mailto:zhuz@shaheen.hpc.kaust.edu.sa

Code Availability

* On Shaheen login node:
— module avalil

* In /sw/xc40cle7up03 software stack:
— Is -l /sw/xc40cle7up03

* From our website:
— www.hpc.kaust.edu.sa/app7up03



http://www.hpc.kaust.edu.sa/app7up03

Code Availability

* module avail
— module avail

— module avail <code>/<version>

@ ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15

zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15
/sw/xc40cle7up03/modulefiles
abinit/8.1073 Git/2 3530 p4vasp/0.3.30
abinit/9.6.2 gmp/6.1.2 pacchem/20200322
adf/2019.301 gnuplot/5,2.8 packmol/18.169
alamode/1.3.0 go/1.17.6 paraview/5.10.0

almabte/1.3.2 gollum2/2.0 periodic nbo/20191008

amber/14 gpaw/19.8.1 perl/5.34.0
alps/b.b.b/—/.U.3.1 Z.2> Q{gbylcal¥l.arli(aerault)

[zhuz@cdl4d:~] Smodule avail vasp/

/sw/xc40cle7up03/modulefiles
vasp/5.4.4 vasp/6.1.0
[zhuz@cdl4:~] S|




Code Availability

* |Is-| /sw/xc40cle7up03

(®) ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15
[zhuz@cdl4:~]$1ls /sw/xc40cle7up03/




Code Availability

e www.hpc.kaust.edu.sa

— www.hpc.kaust.edu.sa/app7up03

Resources

v

Documentation b

@ & https://www.hpc.kaust.edu.sa/app7

Training

ee @ Q_ search

e About Us b

Home » Resources

Analysis

Computational
Fluid Dynamics

Computational
Materials Science

Debugging tools
Libraries
Machine learning
Mathematics

Molecular
dynamics

sort by name

openfoam

Computational Fluid Dynamics

berkeleygw

Computational Materials Science

crystal14

Computational Materials Science

abinit

Computational Materials Science

boltztrap

Computational Materials Science

dmftw2k

Computational Materials Science
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Applications installed on Shaheen Il / CLE 7

sort by category

ansys
Computational Fluid Dynamics

alamode

Computational Materials Science

boltztrap2

Computational Materials Science

edmftf

Computational Materials Science

converge
Computational Fluid Dynamics

almabte

Computational Materials Science

cif2cell

Computational Materials Science

elk

Computational Materials Science

A

—

B © »


http://www.hpc.kaust.edu.sa/
http://www.hpc.kaust.edu.sa/app7up03

Code Availability

* Not found?
— help@hpc.kaust.edu.sa



http://www.hpc.kaust.edu.sa/app7
mailto:help@hpc.kaust.edu.sa

3 Different Working Directories

e /home

— Very limited space; Not mounted on compute
nodes (job submission will fail)

®) ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15
[[zhuz@cdl4:~] $Spwd

/home/zhuz

[zhuz@cdl4d:~] S|




3 Different Working Directories

* /project/<projectname>

— Read-only for compute nodes (job submission will
fail); Used for data backup and data sharing

®) ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15
[[zhuz@cdl4d: /project/k01] $pwd

/project/k01

[zhuz@cdl4:/project/k01]$




3 Different Working Directories

e /scratch/<username>

— Almost unlimited space; Files older than 60 days
are deleted automatically without warning

®) ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15
[zhuz@cdl4:/scratch/zhuz] $pwd

/scratch/zhuz

[zhuz@cdl4:/scratch/zhuz]$




3 Different Working Directories

 Where to run? /scratch!
— The only place to run
— Remember to backup important data to /project

® ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15
[zhuz@cdl4:/scratch/zhuz] $pwd

/scratch/zhuz

[zhuz@cdl4d:/scratch/zhuz]$

zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15

[zhuz@cdl4:/project/k01] $Spwd
/project/k01
[zhuz@cdld: /project/k01]$




Prepare Input Files

 Examples under Installation Folder
— /sw/xc40cle7up03/code/ver/compilation/example

— Inputs for application; Jobscript for Slurm

. ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15

[zhuz@cdl4:~]$cd /scratch/zhuz

[zhuz@cdld: /scratch/zhuz] Smkdir vasp

[zhuz@cdl4:/scratch/zhuz] $cd vasp

[zhuz@cdl4:/scratch/zhuz/vasp] $cp /sw/xc40cle7up03/vasp/5.4.4/cle7 intel2021.4.0
/example/01/* ./

[zhuz@cdld: /scratch/zhuz/vasp]Sls -1

totalrTolZ
-rW-r——-r—-—

zhuz "g—zhnz 351 Feb : INCAR
Zzliuz g-zhuz 50 Feb : KPOINTS
zhuz g-zhuz 24378 Feb : POSCAR

WD o
FTW-T =T~

-Yw—-r—--r—-—
[zhuz@cdl4:

zhuz g-zhuz 1088 Feb - z Jjobs shaheen
scratch/zhuz/vaspl$

1
1
1
~rW-r——r-= "1 Zhnz g=zhuz a8 ib>413Feb - POTCAR
1
/



Prepare Input Files

* VASP Input Files

— Upload from local workstations (scp)
— Modifying existing input files

® ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15
[zhuz@cdl4:/scratch/zhuz/vasp]$ls -1

Eotal " bhl2
—rw-r—-—-r-—-

zhnzea=2huz 351 Feb - INCAR
zhNuzE =2z 50 Feb - KPOINTS
zhuz g-zhuz 24378 Feb - POSCAR

88, f Gt G
STWeTo Y o

-YwW—-r—--r—-—
[zhuz@cdl4:

zhuz g-zhuz 1088 Feb : z jobs shaheen

1
1
i}
Erw=r=—r== WIS shuzEg=>2h1uz8b8 (541 el : POTCAR
i i
/scratch/zhuz/vasp]$l




Prepare Input Files

e Slurm Jobscript

— SLURM directives

00

zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15

[zhuz@cdl4:/scratch/zhuz/vasp] Smore z_ jobs shaheen
#!/bin/bash

#SBATCH
#SBATCH
#SBATCH
#SBATCH
#SBATCH
#SBATCH
#SBATCH

#export
#export
#export
#export
#export

—-—-partition=workqg
—-job-name="vasp"
—-—-nodes=16
——time=4:00:00
-—exclusive
-—err=std.err
—-—-output=std.out

VASP USE="" # This is the default, compiled with ScaLAPACK

VASP USE= omp # The version compiled with ScalLAPACK and threaded MKL
VASP USE= nbo # http://schmidt.chem.wisc.edu/nbosoftware

VASP USE= vaspsol # http://vaspsol.mse.ufl.edu/

VASP USE= vtstl78 # http://theory.cm.utexas.edu/vtsttools/




Prepare Input Files

e Slurm Jobscript

— Environments settings

® ®
#SBATCH

#export
#export
fexport
#export
#export
#export
#export
#export

zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15
==0Output=std.out

VASP USE="" # This is the default, compiled with ScaLAPACK

VASP USE= omp # The version compiled with ScaLAPACK and threaded MKL
VASP_USE= nbo # http://schmidt.chem.wisc.edu/nbosoftware

VASP USE= vaspsol # http://vaspsol.mse.ufl.edu/

VASP USE= vtstl78 # http://theory.cm.utexas.edu/vtsttools/

VASP USE= dftd4 # https://github.com/dftd4/dftd4 vasp

VASP USE= transopt # https://github.com/yangjio4849/TransOpt
VASP USE= z2pack # https://z2pack.greschd.ch/en/latest/tutorial/installa

Eifon. . html
module load vasp/5.4.4
export OMP NUM THREADS=1

echo "The job "${SLURM_JOB_ID}" 1s running on "${SLURM_JOB_NODELIST}



Prepare Input Files

e Slurm Jobscript
— Commands to run

® ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15

#export VASP USE= omp # The version compiled with ScalAPACK and threaded MKL
#export VASP USE= nbo # http://schmidt.chem.wisc.edu/nbosoftware

#export VASP USE= vaspsol # http://vaspsol.mse.ufl.edu/

#export VASP USE= vtstl78 # http://theory.cm.utexas.edu/vtsttools/

#export VASP USE= dftd4 # https://github.com/dftd4/dftd4 vasp

#export VASP USE= transopt # https://github.com/yangjio4849/TransOpt

#export VASP USE= z2pack # https://z2pack.greschd.ch/en/latest/tutorial/installa
tion.html

module load vasp/5.4.4

export OMP_NUM_THREADS=1

srun --ntasks=512 --hint=nomultithread ${VASP HOME}/vasp std
[zhuz@cdl4:/Scratch/zhuz/vasp]$I




Job Submission

e sbatch
— Submit jobs

| ® @® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15
[[zhuz@cdl4:/scratch/zhuz/vasp] $sbatch z_ jobs shaheen

Submitted batch job 23827463
[zhuz@cdl4:/scratch/zhuz/vasp]$I




Job Submission

* sgueue
— Check job status

| ® ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 110x21

[zhuz@cdl4:/scratch/zhuz/vasp] $squeue --me
JOBID USER ACCOUNT NAME ST REASON START TIME TIME TIME LEFT NODES
23827463 zhuz k01 vasp R None 2022-02-14T09:25:40 3:35 3:56:25 16
[zhuz@cdl4d:/scratch/zhuz/vasp]$




Job Submission

* scancel
— Cancel jobs

)

| ® ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 110x21

[zhuz@cdl4:/scratch/zhuz/vasp] $squeue --me
JOBID USER ACCOUNT NAME ST REASON START TIME
23827463 zhuz k01 vasp R None 2022-02-14T09:25:40
[zhuz@cdl4d:/scratch/zhuz/vasp] Sscancel 23827463
[zhuz@cdl4:/scratch/zhuz/vasp] $squeue --me
JOBID USER ACCOUNT NAME ST REASON START TIME
[zhuz@cdl4:/scratch/zhuz/vasp]$I

TIME_LEFT NODES
3:54:48 16

TIME LEFT NODES




Check Output Files

* Errors or Not?
— Standard outputs (std.out)
— Standard errors (std.err)

o) zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15

Loading VASP-5.4.4:
VASE FROM=cle7 intel2021°4.0(build)

VASP USE="" (compilation)

[zhuz@cdl4:/scratch/zhuz/vasp] $cat std.out

The job 23827500 is running on nidO0[1777-1791,1800]
running on 512 total cores

distrk: each k-point on 128 cores, 4 groups
distr: one band on 3& cores, 4 groups

using from now: INCAR
vasp.5.4.4.18Aprl/-6—ahel03t2a35 (build Jansild> 2022 20:32:27) complex




Check Output Files

* Results Analysis
— Download to local workstations (scp)
— Check it on-site

® ® zhuz — ssh -X zhuz@shaheen.hpc.kaust.edu.sa — 80x15
[[zhuz@cdl4:/scratch/zhuz/vasp]l $grep "free energy TOTEN" OUTCAR
= -1163.48377436 eV
[zhuz@cdl4:/scratch/zhuz/vasp]$I




Tips

* Do not run directly on CDL login nodes
— CDL login nodes are shared

* |t won’t work to submit jobs from /home and
/project
— /home is not seen on the compute nodes
— /project is read-only on the compute nodes

* Backup important data from /scratch to /project
(or /home, or your local computers)

— Files in /scratch are not backed up, and are deleted
automatically after 60 days

— Do not confuse /scratch/project and /project



Tips

 Download and Upload (Mac & Linux)

— scp -r LocalFiles zhuz@shaheen.hpc.kaust.edu.sa:RemoteFolder

— scp -r zhuz@shaheen.hpc.kaust.edu.sa:RemoteFiles LocalFolder
* Download and Upload (Windows)
— MobaXterm

* https://mobaxterm.mobatek.net
— Bitvise SSH Client

* https://www.bitvise.com/ssh-client-download



mailto:zhuz@shaheen.hpc.kaust.edu.sa:DesFolder
mailto:zhuz@shaheen.hpc.kaust.edu.sa:RemoteFiles
https://mobaxterm.mobatek.net/
https://www.bitvise.com/ssh-client-download

Thank You!

help@hpc.kaust.edu.sa



