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Utilities & Tools

… clickable links are underlined

• Commercial (a few) / free to use (many)

• Different types of licenses (check!)

• Install on Linux/Unix systems (mostly)

• Non-commercial           used at NSC clusters
… your own Linux or Mac computer

…the selection reflects the tools VASP users are using at NSC clusters 



MedeA

https://www.materialsdesign.com/

-> Commercial software

• MedeA VASP
• Collaboration with VASP developers
• Lots of different tools
• Interesting seminars!

https://www.materialsdesign.com/


Materials Studio

https://www.3ds.com/products-services/biovia/products/molecular-modeling-simulation/biovia-
materials-studio/

-> Commercial software

• Good builder bulk/interfaces etc.
• Part of a larger package, integrated 

with CASTEP, GULP etc.

https://www.3ds.com/products-services/biovia/products/molecular-modeling-simulation/biovia-materials-studio/
https://www.3ds.com/products-services/biovia/products/molecular-modeling-simulation/biovia-materials-studio/


NanoLab

https://www.synopsys.com/silicon/quantumatk/resources/feature-list.html#nanolab

-> Commercial software

Previously: free academic lic. was available for “VirtualNanoLab”

• Good builder bulk/interfaces etc.
• Lots of functionality
• Now part of a larger package, 

QuantumATK

https://www.synopsys.com/silicon/quantumatk/resources/feature-list.html#nanolab
https://www.synopsys.com/silicon/quantumatk.html


CrystalMaker

https://crystalmaker.com/

-> Commercial software

• Good builder bulk/interfaces etc.
• Lots of functionality
• Mac/Windows

https://crystalmaker.com/
https://crystalmaker.com/crystalmaker/specs/index.html


Wannier90

http://www.wannier.org/ -> NSC VASP module

-> Also see examples in the VASP wiki

http://www.wannier.org/
https://www.vasp.at/wiki/index.php/LWANNIER90


VTST

http://theory.cm.utexas.edu/vtsttools/ -> NSC VASP module

Also other codes, see link

http://theory.cm.utexas.edu/vtsttools/
http://theory.cm.utexas.edu/henkelman/code/


VASPsol

https://github.com/henniggroup/VASPsol -> NSC VASP module

https://github.com/henniggroup/VASPsol


Beef

http://suncat.stanford.edu/facilities/software -> NSC VASP module

http://suncat.stanford.edu/facilities/software


ATAT

https://www.brown.edu/Departments/Engineering/Labs/avdw/atat/

https://www.brown.edu/Departments/Engineering/Labs/avdw/atat/


Phonopy

https://phonopy.github.io/phonopy/ -> Install at NSC using conda (recommended)

https://phonopy.github.io/phonopy/


p4vasp

http://www.p4vasp.at -> NSC module
https://github.com/orest-d/p4vasp

http://www.p4vasp.at
https://github.com/orest-d/p4vasp


py4vasp
• Python interface to VASP output
• Quick look at data
• Basis for other postprocessing tools 
• VASP >= 6.2 
• Compile with HDF5 (vaspout.h5)
• Optimized for use with Jupyter (lab 

or notebook)

https://www.vasp.at/py4vasp/latest/
https://www.vasp.at/tutorials/latest/

https://jupyter.org/
https://www.vasp.at/py4vasp/latest/
https://www.vasp.at/tutorials/latest/


VESTA
• Nice/fast tool for visualization
• Lots of functionality
• Export to POSCAR
• Possible to build (check for guides)
• Win/Linux/Mac

http://www.jp-minerals.org/vesta/en/ -> NSC module

http://www.jp-minerals.org/vesta/en/


XcrysDen

http://www.xcrysden.org/

• Crystalline & molecular structure 
visualization

• Tool for VASP -> XSF

Some examples from http://www.xcrysden.org/Screenshots.html 

-> NSC module

http://www.xcrysden.org/
http://www.xcrysden.org/Screenshots.html


ASE

https://wiki.fysik.dtu.dk/ase/ -> NSC module

• Atomic Simulation Environment (ASE)
• Set of tools & Python modules
• Lots of different functions
• Works with many calculators (e.g. VASP)
• Quickly build supercells, surfaces

• Also GUI builder, open with: ase gui

from ase.build import fcc111
from ase.io import write
slab = fcc111('Al', size=(2,2,3), vacuum=10.0)
write('POSCAR',slab)

Al(111) 2x2x3 surface slab with 10Å vacuum
on each side -> POSCAR

https://wiki.fysik.dtu.dk/ase/


Vaspkit

https://vaspkit.com/

• Analysis tools for VASP
• Structure editor
• DOS, band-structure
• Fermi-surface
• Spin-texture
• Optical properties
• + much more

https://vaspkit.com/


cif2cell

https://pypi.org/project/cif2cell/ -> NSC module

• Convert .cif to POSCAR
• Many other formats…
• Build supercells quickly
• Lots of functionality, specific VASP options

e.g. download fcc Ag .cif from Crystallography Open Database and test:
cif2cell 9008459.cif -p vasp --vasp-format=5 --supercell=[2,2,2]
cif2cell 9008459.cif -p vasp --vasp-format=5 --supercell=[2,2,2] --no-reduce

Check options with:
cif2cell -h

https://sourceforge.net/projects/cif2cell/

https://pypi.org/project/cif2cell/
http://nanocrystallography.org/
https://sourceforge.net/projects/cif2cell/


pymatgen

https://pymatgen.org/ -> NSC module

-> install virtualenv/conda

https://pymatgen.org/


Sumo

https://smtg-ucl.github.io/sumo/

https://smtg-ucl.github.io/sumo/


More tools & resources…
• SeeK-path: k-path finder and visualizer, also on Materials cloud

• Grace (xmgrace): quick plotting tool

• NOMAD: computational materials science data

• Atomsk: create & handle structures

• c2x: e.g. plot Fermi surface

• Occupation matrix control in VASP

• ICSD crystallographic database

• Bilbao crystallographic server

• Crystallography Open Database
…probably missed many other interesting resources, so look around!

-> NSC module

https://github.com/giovannipizzi/seekpath
https://www.materialscloud.org/work/tools/seekpath
https://plasma-gate.weizmann.ac.il/Grace/
https://nomad-lab.eu/
https://atomsk.univ-lille.fr/
https://www.c2x.org.uk/
https://chemistry.tcd.ie/staff/people/gww/gw_new/research/methodology/
https://icsd.fiz-karlsruhe.de/
https://www.cryst.ehu.es/
http://www.crystallography.net/cod/


Summary
A repetition & some final points



• job size (max): total cores ≈ NBANDS / 8

• NSIM = 4 (default), or more (2 Beskow)

• NCORE = cores/node

• PREC = Accurate - if forces important

• ENCUT = ENMAX x1.5 - “max setting”

• KPAR = min (nodes, k-points)

• In general, INCAR default settings OK

• GPU: important to increase NSIM

Summary “rules of thumb”

HSE06, especially useful



• “Play around” - test different options

• Check the material on the VASP wiki

• What is the “size” of the problem?

• What level of accuracy is needed?

• Can VASP solve problem X?

New VASP users

https://www.vasp.at/wiki/index.php/The_VASP_Manual


- Also other resources, materials and tools for VASP (see this presentation)
- Peter Larsson’s old blog at NSC:
- NSC VASP installations: 

Resources
• Wiki and Manual

• Examples, tutorials

• Presentations

• Forum

https://vasp.at/

Check in detail!

Find all the links:

Questions / trouble @NSC clusters? support@nsc.liu.se

https://www.nsc.liu.se/~pla/
https://www.nsc.liu.se/software/installed/tetralith/vasp/

https://www.vasp.at/wiki/index.php/The_VASP_Manual
https://www.vasp.at/wiki/index.php/Category:Examples
https://www.vasp.at/wiki/index.php/Category:Tutorials
https://www.vasp.at/wiki/index.php/Lectures_and_presentations
https://www.vasp.at/forum/
https://vasp.at/
mailto:support@nsc.liu.se?subject=
https://www.nsc.liu.se/~pla/
https://www.nsc.liu.se/software/installed/tetralith/vasp/

