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Introduction

• Welcome!

• Presentations from SNIC Application Experts

• Free discussion (not lunch, though coffee)

• Future: softwares/topics of interest?

https://www.nsc.liu.se/support/Events/Elstruct_workshop2017

https://www.nsc.liu.se/support/Events/Elstruct_workshop2017
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Background

• DFT, post-DFT (HSE06, GW, …), BO-MD

• PAW-method

• widely used in Academia/Industry

• 20-25% of Triolith usage

http://vasp.at/

http://vasp.at/








INCAR parameters

• ENCUT - plane wave energy cutoff

• ALGO - wf optimisation

• NBANDS - if not set, auto-determined

• NSIM - for RMM-DIIS algorithm (ALGO)

• NCORE or NPAR - bands treated in parallel

• KPAR - k-point parallel



INCAR parameters

• ENCUT - plane wave energy cutoff

• ALGO - wf optimisation

• NBANDS - if not set, auto-determined

• NSIM - for RMM-DIIS algorithm (ALGO)

• NCORE or NPAR - bands treated in parallel

• KPAR - k-point parallel

Recommended to set!

Must be the same for Etot comparison!



Hardware

• Triolith (NSC), Intel Xeon E5-2660 2.2GHz

• Beskow (PDC), Cray XC40, Intel Xeon E5v3 2.3GHz

• Kebnekaise (HPC2N)

1 node = 16 cores (32GB RAM)

1 node = 32 cores (64GB RAM), no local disk; use 24 cores/node

1 node (Intel Xeon E5-2690v4) = 28 cores (128GB RAM)

+ 2xGPU (NVidia K80)

1 KNL (Intel Xeon Phi 7250) node = 68 cores (192GB RAM)

vasp-gpu versiondifferent best  
practices



How many cores?
- Efficient and/or fast?

• Start from # of bands, NBANDS

• 1 band/core: usually doesn’t work

• 2 bands/core: ~50% parallel efficiency

• 8 bands/core: good starting point

• try e.g. cores ≈ NBANDS / 8 



≈2 b/c

≈8 b/c

Si-H/Ag(111) 129 atoms @triolith
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NSIM

• Blocking mode for RMM-DIIS algorithm

• ALGO = Fast / VeryFast

• ALGO = Normal (Davidson algorithm)

• not for hybrid-DFT (Damped, All, Normal)

• NSIM = 4 (default) “usually good”
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NCORE / NPAR

• cores per orbital / bands treated in parallel

• Davidson & RMM-DIIS algorithm

• ALGO = Normal & Fast, VeryFast

• NPAR = 1, saves memory

• NPAR = number of compute nodes (x2)

• NCORE = cores per compute node (or socket)
I find it easier to use NCORE, e.g. on triolith:
NCORE=16



KPAR

• KPAR = number of k-points treated in parallel

• good for hybrid-DFT jobs

• increase cores at least 2x

• try KPAR = min (nodes, k-points)



Si-H/Ag(111) 129 atoms @triolith
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MgO (63 atoms) on Triolith 
HSE06 hybrid calculation with 4 k-points 

KPAR=1 KPAR=2 KPAR=4 

- from Peter Larsson, NSC



support@nsc.liu.se

• complicated INCAR…

• structure (POSCAR)

• k-mesh (KPOINTS)

• NCORE/NPAR, KPAR

• VASP version

• cores

• memory

mailto:support@nsc.liu.se


support@nsc.liu.se

• complicated INCAR…

• structure (POSCAR)

• k-mesh (KPOINTS)

• NCORE/NPAR, KPAR

• VASP version

• cores

• memory

$ module add vasp/5.4.1-05Feb16

#SBATCH --ntasks-per-node=8

INCAR: NCORE=8

#SBATCH -C fat

simplify & try again!

reasonable/correct?

!-centered?

simplify!

try latest!

reduce cores/node:larger memory nodes:

too few/many?

• ENCUT
• k-mesh

ALGO=N

mailto:support@nsc.liu.se




Resources

• Manual

• Wiki

• Forum

• Peter Larsson’s blog at NSC:
https://www.nsc.liu.se/~pla/

http://vasp.at/
Read all (really)! Find the links:

info & 
discussion

examples, 
presentations

http://vasp.at/
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Introduction

• DFT, CP-MD

• pseudopotentials (different choices)

• popular for phonon calculations

• open source, frequently updated









Caveats

• Common issue: 

• Be careful with I/O!

• pw.x - use default settings

• ph.x - phonons, use local scratch disks

mpprun pw.x < job.in > job.out

mpprun pw.x -inp job.in > job.out

crash?!

see NSC web site for setting up!

instead
use

Beskow: no local disks!



Together with QE installation

http://epw.org.uk

http://west-code.org

http://www.yambo-code.org

electron-phonon interaction using Wannier functions

large scale GW calcs.

optics from BSE

http://epw.org.uk
http://west-code.org
http://www.yambo-code.org


Outlook

• Increasing user interest in Quantum Espresso?

• Benchmarks

• Best practices

• Advanced user help



Virtual NanoLab (VNL)
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Information

• Building supercells, surfaces, interfaces etc.

• 2 concurrent licenses at NSC

• VASP functionality with paid license

• Academic license (win/linux/mac)

• Easier to use via remote desktop, ThinLinc
$ module add vnl/2016.4 
$ vnl &

http://quantumwise.com examples, tutorials


