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How to Get HPC Software

There are several ways to get the software you need:

Lmod
P

ORCA

©

e using pre-installed software
— environment modules
— special software

 Via singularity container

« via package managers

— pip or conda for Python l s

— Pkg for Julia
 manual installation in your project directory

If you need support, please contact us: pc2-support@uni-paderborn.de



Environment Modules

 Environment modules provide a dynamic way to

change the HPC users' environment. L m d
« A user can use an application or access a library

without re-logging in again.

implementation TCL Environment Modules Lmod
find module files mdlsearch find_module

« Example on Noctua 1/2:
find _module Cp2k

« The argument is case-insensitive and can be
partial/incomplete name of a software package.



> 500 software packages are available
on Noctua

available modules
module av

Gateway modules
* minimize the output of module av
« change the search path for module files

» the categories are named by
the EasyBuild convention

« already on Noctua 2
« will be on Noctua 1 soon

Environment Modules

[xinwu@n2login2 ~1% module av

—————————————————————————— Gateway- and basic modules --------------------------

DefaultModules (L) data (G) math  (G) slurm/21.08.6 (L)

all (G) devel (G) mpi (G) system (G)

bio (G) fpga (*,G) numlib (G) toolchain (G)

chem (G) lang (G) pc2fs (L) tools (G)

compiler (G) lib  (G) perf  (G) vis (G)
Where:

*: built for host, native FPGA and offload to FPGA
G: Gateway Module
L: Module is loaded

Additional ways to search for software:

* Use "find module" to find all possible modules and extensions.

* Use "module keyword keyl key2 ..." to search for all possible modules matching any o
f the "keys".

See the PC2 documentation at https://doku.pc2.uni-paderborn.de for more information on
searching modules.

If then you still miss software, contact PC2 User Support via pc2-support@uni-paderbor
n.de.

xinwu@n2login2:~[xinwu@n2login2 ~]$ ]




Environment Modules

Gateway mOdU|e Chem [xinwu@n2login5 ~]$ module load chem
[xinwu@n2login5 ~]$ module av(]
mOdu:I'e 1oad Chem ----------- Chemistry, Computational Chemistry and Quantum Chemistry -----------
CP2K/8.2-foss-2021a
load a module LAMMPS /3Mar2020-foss-2020a-Python-3.8.2-kokkos
Libint/2.6.0-GCC-10.3.0-1max-6-cp2k
Libint/2.6.0-iimpi-2021a-1max-6-cp2k (D)
mOdU1e 1oad orca PLUMED/2.6.0-foss-2020a-Python-3.8.2
. PLUMED/2.7.2-foss-2021a (D)
list loaded module QuantumESPRESS0/6. 8- foss-2021b
. QuantumESPRESSO/7.0-foss-2021a (D)
module list gaussian/g03
gaussian/g09/b01
i 09/do1 D
unload a module B iesian/ete/bo1 v
gaussian/gl6/c01 (D)
module unload orca cim-api/2.1.3-foss-2020a
libxc/5.1.5-GCC-10.3.0
libxc/5.1.5-intel-compilers-2021.2.0
unload all modules L e ()
orca/5.0.3
module pur‘ge turbomole/tmolex16
turbomole /7.1 (D)
xtb/6.2.3-GCC-11.2.0
QJEEt r1EBIF) f()r a rr]()(jljlea yaff/1.6.0-foss-2020a-Python-3.8.2
mOdu1e help Orca | Gateway- and basic modules ---------————-—__
Bl o : [wux] « I




Our recommendation for Slurm jobscript:

* reset the environment modules to default
module reset
* then load the needed modules
module load chem
module load g16

— This guarantees a well-defined module environment
and avoids possible problems.

Environment Modules

#!/usr/bin/env bash
#SBATCH --job-name=gl6 job
#SBATCH ...

module reset
module load chem
module load g16

echo "hello!"

# run Gaussian calculation




Special Software

« Some software packages can be accessed only by
specific groups (e.g. members of a research group,
members of Paderborn University) because of
software licenses.

 Environment modules will check, whether a user is
allowed to use the software. If not, an error

message will appear while loading the module. .
/\
[xinwu@n2login2 ~]$ module load turbomole ORCA

Lmod has detected the following error: Only users in group 'pc2-sw-turbomole’
can access module 'turbomole/7.1'
Please visit https://doku.pc2.uni-paderborn.de/LicensedSoftware to apply for

group membership T
While processing the following module(s): U RBOMOLE

Module fullname Module Filename

turbomole/7.1 /opt/software/pc2/EB-SW/modules/chem/chem/turbomole/7.1. lua

xinwu@n2login2:~[xinwu@n2login2 ~1$%




Singularity Container

Singularity Container is an encapsulation of the software environment.

Singularity
Container




« Benefits of using Singularity Container
— Run your computations anywhere
— Collaboration with team members
— Reproducibility of computational results

« Singularity Container is available on Noctua 1/2

[xinwu@n2login2 ~]$ find module sing

————————————————————— /opt/software/pc2/EB-SW/modules/all ----------------------
system/singularity/3.9.5 (H) system/singularity/3.9.7 (H)

Where:
H: Hidden Module

Additional ways to search for software:

* Use "find module" to find all possible modules and extensions.

* Use "module keyword keyl key2 ..." to search for all possible modules matching any of the "keys".
See the PC2 documentation at https://doku.pc2.uni-paderborn.de for more information on searching mod
ules.

If then you still miss software, contact PC2 User Support via pc2-support@uni-paderborn.de.

Singularity Container




Run Singularity Container on Noctua 1/2

« Execute command inside a container
singularity exec my_container.sif /opt/my_app.Xx

#!/usr/bin/env bash
#SBATCH ...

module reset
module load system singularity

# run app
singularity exec my_container.sif /opt/my_app.Xx




HPC Software

Further Information on: https://doku.pc2.uni-paderborn.de
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Loading Software Environments Using Modules
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Basic Lmod Commands

The table below summarizes the most common Lmod module commands. Ful
Imod.readthedocs.io/en/latest/010_user.html.

Module Command Shortcut
module avail ml avail
module -d avail mil -d avail

PC2-Documentation /
Singularity-Introduction

©

Software

by Robert

a related message will appear while loading the module.

> Example

frminreas You may apply for access by following the instructions given here.

Introduction Software-Package License-Description

o Singularity or Docker

. L Abaqus Campus license paid by specific working groups.
o Popular Container Registries B . paichy s 9 group
Si ngulanty Available only for members of these groups.
= Loading the Singularity Environment AMS Licensed by PCZ. Available only for members of the Paderborn

o Ensuring Enough Storage Space University.

o Obtaining an Image: The pull command

The following software packages can be accessed only by specific groups. The related Lmod modules check if the caller is allowed to use the software. If not

How to get access
Complete this forms.
We will check if you are member of the allowed groups.

Complete this forms.

o Building Images
© Running Images

Slurm Example Job Scripts
o Serial

If you need support, please contact us: pc2-support@uni-paderborn.de




