
MODULE 2: �
MOLECULAR DYNAMICS

Practice: LAMMPS



I. What is LAMMPS?
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LAMMPS
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http://lammps.sandia.gov
Large-scale Atomic/Molecular Massively Parallel Simulator

http://lammps.sandia.gov


Born mid-90’s in cooperation between Sandia, LLNL, Cray, 
Bristol Meyers Squibb, and Dupont — now developed at 
Sandia under DOE funding

Current release in C++ w/ MPI

Open source and free under GPL

History
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Installation

5

http://lammps.sandia.gov/download.html

Platforms: Linux, Mac, Windows

Format: exe, RPM, PPA, SVN, Git, Homebrew, tarball

http://lammps.sandia.gov/download.html


Excellent manual  
(http://lammps.sandia.gov/doc/Manual.html)

Introductory Tutorials and HowTos 
(http://lammps.sandia.gov/howto.html)

Friendly user base and mailing list 
(http://lammps.sandia.gov/mail.html)

Excellent third-party tutorials hosted by CAVS @ MSU 
(https://icme.hpc.msstate.edu/mediawiki/index.php/LAMMPS_tutorials)

Documentation
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http://lammps.sandia.gov/doc/Manual.html
http://lammps.sandia.gov/howto.html
http://lammps.sandia.gov/mail.html
https://icme.hpc.msstate.edu/mediawiki/index.php/LAMMPS_tutorials


Performance
Extremely fast, efficient, and scalable 
- MPI parallelism 
- GPU CUDA support for most routines

7http://lammps.sandia.gov/bench.html 

Weak scaling parallel 
efficiency: 

• Cu metallic solid w/ EAM potential

• 32k atoms per processor 
(e.g., 64k proc run = 2 billion atoms)

•  

• Single processor timings in seconds 
in parentheses

P.E.(N) =
t1
tN

http://lammps.sandia.gov/bench.html


II. Running LAMMPS
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Run initialization and 
control via input script

Call from command line as 
./lmp	<	in.comp

No GUI, but some 
python tools available 
(http://lammps.sandia.gov/doc/
Section_python.html)

Usability
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http://lammps.sandia.gov/doc/Section_python.html
http://lammps.sandia.gov/doc/Section_python.html
http://lammps.sandia.gov/doc/Section_python.html


Anatomy of a LAMMPS simulation

10https://icme.hpc.msstate.edu/mediawiki/index.php/LAMMPS_Help 

local run batch job

https://icme.hpc.msstate.edu/mediawiki/index.php/LAMMPS_Help


III. Visualizing trajectories
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Visualization
LAMMPS contains no built-in visualization program

Trajectory visualization is an extremely important part of 
molecular simulation: 
 

- “sanity check” 
- error diagnosis 
- global overview of  
   structure and dynamics 
- guide and inform where  
   to study / analyze 
- required for presentations  
   of MD research!
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OVITO
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Many visualization programs exist 
(e.g., VMD, Chime, Rasmol, Chimera, PyMol)

OVITO is a free, user-friendly and powerful visualization 
engine available for Linux, Mac and Windows that plays 
well with LAMMPS

http://www.ovito.org

http://www.ovito.org


OVITO
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