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Setting up the NoMachine client

Available for installation at page https://www.nomachine.com/download-enterprise#{NoMachine-Enterprise-Client

NUAVIALIHINE
. Select New - ,
[ New I 2 Open | Edit | 2 Settings
Il.  Protocol NX Mﬂ Protocol |NX % | ‘
—_— Host  login.hpe.ts.uni-ij.s] Port 4000
lll. Host: login.hpc.fs.uni-lj.si POrt: 4000 | peve: v s sossinne s s v e o s s
IV. Use Password authentication | Q A =y L'm
| =78
’ Don't use a proxy
V. Don’tuse proxy| - - @ Choose this if you are cc
l —— — ronnectinn |
VI. Done with Connection to login.hpc.fs.uni-lj.si m Name  Connection to ogin. hpc.s.uni-.si
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Connecting to HPCFS

. Select and Connect

Il. Use your account credentials
lll. Create New desktop once

IV. Use the Trinity (KDE) desktop

V. To Disconnect press Ctrl+Alt+T

VI. To Reconnect select previous virtual desktop e

SCONNCE 1RO B Sl vl

Connaction to login. hpe.ts.uni-lj.si

i view | w: 8on | a Find atype

Connection to
login.hpe.fs.uni-lj.si l.
© NX

Cronte a naw virlusl Cn
daskiop

Connection to prelog.fs.uni-lj.si

Jlease type your usemame and password to login.
{

Username campus79
P m‘d """"""

|
0N
| ‘ m (¥ Save this password in the connection file

@

campus7e, KDE virtual
deskiopon (1141 = 0
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Tuning desktop with KPersonalizer for remote

speed

Use Trinity Control Center to setup
colors for Non TDE programs:
Uncheck “Enforce colors for Non-
TDE programs”

SLIEEG

‘use less eﬁect5=slower erocessorz
#* PrilagodilnikK ; 3 K

Korak 1: Uvod Korak 2: Zelim vse po svoje ...

System Behavior

Tr|n|ty TD E Graphical User Interfaces behave diff
Operating Systems. Trinity allows you
according to your needs.

Welcome to Trinity R14.0.5

This Personalizer will help you configu
Trinity desktop in five quick, easy step
your country (for date and time forma
desktop behavior and more.

Trinity TDE

~Izberite Zeleno obnasanje vasega si

You will be able to change all the setti @) TDE (TM) oM
Control Center. You may choose to po

personalization until later by clicking c O UNIX (R) O A
changes made so far, will then be reve :

country and language settings. Howev Opis:

encouraged to use this simple method window activation: Focus on click

Titlebar double-click: Shade wind
Mouse selection: Double click

Application startup notification:
Keyboard scheme: Trinity default

If you already like your Trinity configul
Wizard, click Skip Wizard, then Quit.

Izberite vaso drzavo:

[ £ Slovenija - l

For motion impaired users, Trinity pri
to activate special keyboard settings.

Izberite vas jezik:

[ slovensko - l

[ ] Omogodi kretnje s tipkovnico, powve

(€ Nazaij | |
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¢ PrilagodilnikK

Korak 3: Cukréek-meter

Trinity offers many visually appealing
smoothed fonts, previews in the file n
menus. All this beauty, however, com
cost.

Trinity TDE

If you have a fast, new processor, you
all on, but for those of us with slower
less eye candy helps to keep your de

Potasen procesor
{manj uc¢inkov)

[ PrikaZi podrobnosti >=>

w#* PrilagodilniK

Korak 4: Vsi imajo radi teme

SLIEEG

Tuning desktop with KPersonalizer for remote
speed

% Barve [spremenjena] - Nadzorno sredisce
Datoteka Videz Nastavitve Pomoc

Iskanje: IE Barve

(use less effects=slower processor)

Z izbiro ene od spodnjih postavk izt
racunalnika.

Trinity TDE

S l | Slog | Opis
ty e KDE Classic Classic KDE style
Keramik Prejsnji privzeti slog

Plastik Privzeti slog TDE

Platina Slog platine
Redmond Slog s severozahoda
soncni vzhod Zelo pogosto namizit
Ogled

Zavihek 1 IZavihekz l

Skupina gumbov
@ Radijski gumb
) Radijski gumb

[P

0
o

%] I1zbirno polje

[(- Nazaj ] |-) Naprej

@ Internet in omrezje il Neaktivno okno

¢ Komponente TDE el Aktivno okno

3 Nan’}lZ]e . Datoteka Uredi

£» Regionalnost in dostopnost o

@y Sistemsko upravljanje o Navadno besedilo povezava obiskana p
Strojni dodatki . e

‘3 ) . Izbrano besedilo Potisni gumb ]

7, Varnostin zasebnost

o @ Vvidez in teme

Barvna shema

& lkone == TDE privzeta 8

& Ohranjevalnik zaslona C—Aqua Blue

[T Okraski oken C—Aqua Graphite

Ozadje ——BeO0S

Pisave CmBleda sivina

# Povratna informacija z... cmBuca

# Slog mm CDE

2 Upravitelj tem mmm Digitalni CDE

25, Uvodni zaslon mmDomino @
& Zvokin vecpredstavnost o | [4]»]

[ Shrani shemo ...

[ Uvozi shemo ...

)
l

~ Barve gradnikov ——

[Navadno ozadje

[® Osenci razvrscen stol
~ Kontrast

Sibek (

[ Uveljavi barve pri ne-TDE programih.

[ Pomo¢ H Privzeto ]

Uveljav
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Basic HPCFS cluster usage

» Setting GNOME or KDE desktop locale preferences for keyboard, LANG environment
* Using NX client (Disconnect, Terminate, Logout)
e (Console commands in Linux
* Editors for programming (emacs, gedit, kate, eclipse, vi, pico, ...) on login only!

Modules (LUA) SLURM batch scheduler - Compiled-in OpenMPI support

* module avall e srun --nodes=N --ntasks=n cmd

« module help/info « sbatch script.sh

* module show  sinfo

 module load/unload e squeue

* module list  Alias for interactive usage of nodes:

* module purge alias node="'srun -N1 --time=1:00:00 --pty bash -i'
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Accessing HPCFS

#!1/bin/bash
¥SBATCH -J "MyFEM 1" # Ime naloge
Useful SLURM commands *SBATCH -n 4 # Stevilo procesov
. : $¥SBATCH -N 2 # Stevilo vozlisc
sbatch myjob.slurm #SBATCH -p rome # particija
¥SBATCH --mem=0 # ves spomin vozlisca
¥SBATCH --time=0:10:0 # najvec 10 minut
¥SBATCH -o output.log # Zaslonski izpis
e sinfo or sinfo -s *SBATCH -e error.log # Mozne napake programa

* squeue or squeue -u SUSER nodule purge

. PRRE nodule load Eigen/3.4.0-GCCcore-12.2.0
scancel <jobid> nodule load VTK/9.2.6-foss-2022b
* scontrol show --details job <jobid> nodule load OpenMPI/4.1.5-GCC-12.2.0

* squeue --user=SUSER --start --iterate=60
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HPCFS — software overview

avaliable software

* ANSYS Multiphysics

* ANSYS CFX, Fluent, ...

* OpenFOAM CFD, Elmer Multiphysics

* ParaView postprocessor, SALOME

* Compilers: GNU, Intel F90, CC

* R, Mathematica, MATLAB, Python

 Parallel environments: OpenMP, OpenMPI, IntelMPI

e Libraries: BLAS, BLACS, FFTW, GOTO, MUMPS, NetCDF, HDF5, Sparsekit,
Scalapack, Tensorflow
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HPCFS — software overview

Module environment

* Module concept is available on most supercomputers

* It simplifies the use of different software (versions) in a controlled
way.

 Settings for each SW (version) are encapsulated into "environment
modules” maintained by the module system that updates
environment variables such as search paths (SPATH), dynamic loader
paths (SLD_LIBRARY_PATH).
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HPCFS — software overview

Basic module commands
* To get list currently loaded modules on the node

[johndoe@cn62 ~]S module list
No modules loaded
* To list all available modules on HPC

[johndoe@cn62 ~]S module avail

ANSYS/20.1

ANSYS/21.R1 (D}
AMNSYS/21.1

AMSYS/2021R2

ATK/2.22.08-fToss-2816b

ATK/2.28.1-fosscuda-2018b

ATK/2.32.0-GCCcore-8.2.0 (D}
ATLAS/3.10.2-GCC-5.4.0-2.26-LAPACK-3.6.1
Arrow/0.17.1-foss-2028a-Python-3.8.2
Autoconf/2.69-Toss-2816b

I e T T =1 & TRl o S Y & T T T 1 =

————————— /opt/pkg/modules/all -------------------------------

Tcl/8.6.9-GCCcore-8.2.08

Tcl/8.6.9-GCCcore-8.3.0

Tcl/8.6.10-GCCcore-9.3.0

Tcl/8.6.10-GCCcore-160.2.0 (D}
TensorFlow/1.10.1-foss-2018b-Python-3.6.6
TensorFlow/1.10.1-fosscuda-2018b-Python-2.7.15
TensorFlow/1.13.1-foss-2019a-Python-3.7.2
TensorFlow/1.13.1-fosscuda-2@19a-Python-3.7.2
TensorFlow/2.0.8-foss-2019a-Python-3.7.2
TensorFlow/2.0.08-fosscuda-2019b-Python-3.7.4 (D}

Tl 4 £ € Fam~ an1eh
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HPCFS — software overview
commands - keyword

* To search for a module starting with some keyword
[johndoe@cn62 ~]S module keyword Ansy

ANSYS: ANSYS/2021R2, ANSYS/2022R1, ANSYS/2022R2, ANSYS/2023R1,
ANSYS/2024R1, ANSYS/2024R2

Ansys offers a comprehensive software suite that spans the entire range of physics,
providing access to virtually any field of engineering simulation that a design
process requires.
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HPCFS — software overview
commands - whatis

* To see details about some module
[johndoe@cn62 ~]S module whatis MATLAB

MATLAB/2023a : Description: MATLAB is a high-level language and interactive
environment that enables you to perform computationally intensive tasks faster
than with traditional programming languages such as C, C++, and Fortran.

MATLAB/2023a : Homepage: https://www.mathworks.com/products/matlab
MATLAB/2023a : URL: https://www.mathworks.com/products/matlab
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HPCFS — software overview
commands - spider

* For slightly more details about given module
[johndoe@cn62 ~]S module spider MATLAB

Description:

MATLAB is a high-level language and interactive environment that enables you to perform
cordnputationally intensive tasks faster than  with traditional programming languages such as C, C++,
and Fortran.

Versions:
MATLAB/2019a
MATLAB/2022b
MATLAB/2023a

27 March 2025 Working with supercomputer HPCFS




SLIEEG

HPCFS — software overview

* For even more details about given module
[johndoe@cn62 ~]S module show MATLAB

commands - show

/opt/pkg/modules/al I/MATLAB/2023a. 1ua:

wlp(ll
Jescription

WTLAB is a high-level language and interactive environment

that enables you to perform computationally intensive tasks faster than with
traditional programming languages such as C, Ce+, and Fortran.

%ore information

- Homepage: hTtps://www.mathworks.com/products/matlab

R

vhatis( Description: MATLAB is a high-level language and interactive environment

that cnables you to perform computationally intensive tasks faster than with

traditional prograsming languages such as C, C++, and Fortran.")

vhatis(*Homepage: hiips://www.mathworks.com/products/matlab®)

vhatis("URL: https://www.mathworks.com/products/matiab")

conflict{*MATLAB")

yrepend path(“CMAKE PREFIX PATH', " /opt/pkg/sof tware/MATLAB/20233")

yrepend path(*PATH", " /opt/pkg/software/MATLAB/2023a/bin")

setenv( “EBROOTMATLAB", " fopt/pkg/software /MATLAB/2023a" )

setenv( “EBVERSTONMATLAB"  *2023a")

setenv(“EBDEVELMATLAB", " Jopt/pkg/sof tware /MATLAB/2023a/easybul ld/MATLAB - 20234 - easybuild-devel”
repend path{*PATH", " /opt/pkg/software/MATLAB/2023a" )

yrepend path({*LD LIBRARY PATH", */opt/pkg/software/MATLAB/2623a/ runtime/glnxad4”) ‘
yrepend path(*LD_LIBRARY PATH®, */opt/pkg/software/MATLAB/2023a/bin/glnxabd”)

srepend path(“LD LIBRARY PATH", */opt/pkg/sof tware/MATLAB/2023a/sys/0s/glnxab4" )

etenv(® JAVA OPTIONS®, " -Xmx2048m* )
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HPCFS — software overview
Most important commands

[johndoe@cn62 ~]S module available MATLAB

-------------------------------------------- /opt/pkg/modules/all -------=-mmmrm e
MATLAB/2019a MATLAB/2022b MATLAB/2023a (D)

[johndoe@cn62 ~]S module load MATLAB/2023a

[johndoe@cn62 ~]S module list

Currently Loaded Modules:
1) MATLAB/2023a

[johndoe@cn62 ~]S module unload MATLAB/2023a

If you want to remove all the currently loaded modules and clean the environment variables:

[johndoe@cn62 ~]S module purge
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Some other modules

* Intel compiler
[johndoe@cn62 ~]S module load intel
[johndoe@cn62 ~]S module load iimpi # with Intel MPI

* GCC compiler and MPI Free and Open Source Software environment

[johndoe@cn62 ~]S module available foss/
[johndoe@cn62 ~]S module load foss/2023b
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Avaliable software: Matlab

module load MATLAB

+ env --unset LD_PRELOAD TMOUT=600 -+
srun --time=2:00:00 --partition=haswell = =
S{DISPLAY:+--x11} --pty matlab §==3
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Avaliable software: Mathema

ml Mathematica

e Start with
mathematica
wolframnb # 14.2

* For the first time an activation window pops out suggesting
activation through web. Please find a button Other ways to
activate in the bottom of the dialog and thenselect Activate
through a Wolfram network license serverand for server
enter flex.hpc and press Activate.

Parallel execution on a compute node(s) [version 14.2]

Use Edit->Preferences->Kernels->Kernel Configuration Editor and
modify example.com to Class SshKernels and rename it to the
compute node allocated within terminal with

salloc-N 1

For Default Kernels select that configuration as a Defult kernel for
RemoteEvaluate

SLIEEG

t.
fle Edrt nsert Format Ceof Graphics Eyaluaton Palettes YWindow Melp

m [.} v = Ontgnn a) | % ‘s e e f ¥ & d Q

{("FiniteElement™, "MeshOptions™ -

{("MaxCellMeasur o™ - 0.003))1)1;

{vain, vmax) = MinMax [vfun["ValuesOnGrid™});
frames =
Table(ContourPlot(vfunft, x, ¥1, (x, -1, 1}, (v, -1, 1),
Sequence[Contours -« Range{vmin, vmax, (vmax - vmin) /4],
PlotRange « All, Frame < None, Axes < None]],
(t, 169, 2000, 25)];
ListAnimate[frames)

100%

27 March 2025

Working with supercomputer HPCFS



http://example.com/
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Avaliable software: OpenFOAM

S mlav OpenFOAM

(D)

ml OpenFOAM

ml show OpenFOAM
source SFOAM_BASH

env|grep FOAM |cut -c -40| head
Is SFOAM_TUTORIALS/incompressibleFluid
cp -r SFOAM_TUTORIALS/incompressibleFluid/cavity SHOME

cd cavity
JAllrun
cd cavityHighRe

env LD_PRELOAD=/lib64/libcrypto.so:SLD_PRELOAD paraFoam

/opt/pkg/modules/all -—--—-—------e--e-—~
OpenFOAM/v2206-foss-2022a OpenFOAM/v2412-foss-2023a OpenF
OpenFOAM/v2406-foss-2023a  OpenFOAM/10-foss-2022a

Lie I;dnl Yiew Sources Fijters Egtractors Jooks Cotalyst Macros  Help
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Masking
Giyph Mode All Points
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Avaliable software: Ansys

e Documentation available online:

* https://ansyshelp.ansys.com/public

e access loaded version from command line
S module load ANSYS/2024R2
S anshelp

* Two ways to run: interactive or batch mode
* intractive with GUI interface on (login) node
e batch can be scheduled — preferred use on clusters

SLIEEG
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Avaliable software: Ansys Workbench

e command:
* runwb?2

* interactive job on compute node*:
S haswell runwb?2
S rome runwb?2

* batch script:
* runwb?2 -b -F file.wbpj -?...

*very version dependent, some don't work
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Avaliable software: Ansys CFX

e commands:
e cfx5
» cfx5pre
» cfx5solve
» cfx5post

* batch script:

#!/bin/bash

#SBATCH --export=ALL,LD_PRELOAD=

#SBATCH --ntasks-per-core=1

#SBATCH --ntasks=12 # total number of cores requested
#SBATCH --nodes=2 # number of nodes

#SBATCH --job-name=cfx-test

#SBATCH --error=sbatch.err

#SBATCH --output=sbatch.out

H#SBATCH --time=0-00:05 # time limit days-hh:mm
#SBATCH --mem=0G

module purge

module load ANSYS/2024R2

SLIEEG

MACHINES=S(srun -l hostname -s | sort -n | uniq -f 1 -c | awk '{print S3 "*" $S1}' | paste -sd ',')

DEF=StaticMixer.def

H### single node run

#cfx5solve -def SDEF -part SSLURM_NTASKS -start-method "Open MPI Local Parallel"

##t# distributed run

cfx5solve -def SDEF -par-dist SMACHINES -start-method "Open MPI Distributed Parallel"

27 March 2025
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Avaliable software: Ansys Fluent

#!/bin/bash
H#SBATCH --export=ALLLD PRELOAD=
* comman d S. H#SBATCH --time=0-00:05
module purge
e fluent module load ANSYS/2024R2

### checkpointing fluent:
H### 'touch check-fluent' ...save result and continue

¢ batCh SCri pt ### 'touch exit-fluent' ...save result and exit
JOURNAL=test.jou
##4# distributed run
MACHINES=S(srun -I hostname -s | sort -n | uniq -f 1 -c | awk {print $3 ":" S1}' |
paste -sd ',")

fluent 3ddp -g -tSSLURM_NTASKS -cnf=SMACHINES -mpi=intelmpi -i SIOURNAL

### single node run
#fluent 3ddp -g -tSSLURM_NTASKS -i SJIOURNAL
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Avaliable software: Ansys MAPDL

e commands:
* mapd|
* ansys
* ansys242

* batch script:

#!/bin/bash

#SBATCH --export=ALL,LD_PRELOAD=

#SBATCH --ntasks-per-core=1

#SBATCH --ntasks=12 # total number of cores requested
#SBATCH --nodes=2 # number of nodes

#SBATCH --job-name=mapdI-test

#SBATCH --error=sbatch.err

#SBATCH --output=sbatch.out

#SBATCH --time=0-00:05 # time limit days-hh:mm
#SBATCH --mem=0G

module purge
module load ANSYS/2024R2

mapdl -dis -b -m 10000 -np SSLURM_NTASKS -mpi intelmpi2018 -i bench07.mac -o bench07.out

SLIEEG
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Avaliable software: Ansys LS-Dyna

e commands:
* mapd|
* ansys
* ansys242

* batch script:

#!/bin/bash
#SBATCH --export=ALL,LD_PRELOAD=

#SBATCH --signal=B:USR1 # default @60s before time limit

module load ANSYS/2024R2
export LSTC_LICENSE=ansys

FILENAME=000_yaris_dynamic_roof crush_01

ansysbin=$(dirname S(which Isdyna))
Isdyna_e=Sansysbin/linx64/Isdyna_dp_mpp.e

srun --mpi=pmi2 Slsdyna_e memory=250M memory2=100M \
i=SFILENAME.k \
0=SFILENAME.out \
g=SFILENAME.d3plot \
f=SFILENAME.d3thdt &
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Using SLURM
(interactivelly)
and

Message
Passing

Interface (MPI)

leon@viz mpil$ module purge && module load foss/2019a SLIGHG
leon@viz mpil$ cat hello.f90
program hello
use mpi
integer rank, size, ierror, strlen, status(MP1_STATUS SIZE)
character(len=MP|_MAX PROCESSOR_NAME) :: hosthame

call MPIL_INIT (ierror)
call MPI_COMM_SIZE(MPI_COMM_WORLD, size, ierror)
call MPI_COMM_RANK(MPI_COMM_WORLD, rank, ierror)
call MPI_GET_PROCESSOR_NAME( hostname, strlen, ierror )
print*, trim(hostname), rank, size
call MP1_FINALIZE(ierror)
end
leon@viz mpils mpif90 hello.f90
leon@viz mpilS LD_PRELOAD= srun -n 4 --tasks-per-node=2 --kill-on-badexit
--partition=haswell ./a.out

cn80 2 4
cn79 0 4
cn80 3 4
cn’/9 1 4
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OpenMP

#include <stdio.h>
#include <math.h>
#define N 1000000
int main()
{
double area = 0.0;

#pragma omp parallel for reduction(+:area)
for(inti=0;i < N; i++)

{
double x = (i+0.5)/N;
area += sqrt(1.0 - x*x);
}
printf("Pi : %14IA\n", 4.0*area/N);

return O;
}
leon@cen36 pils module purge && module load foss/2019a
leon@cn36 pils gee -fopenmp pi-openmp.c -Im -o pi-openmp
leon@en36 pils OMP_NUM_THREADS=4 ./pi-openmp

SLIEEG
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Thank you for attention!
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