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1. Introduction

LAMMPS (Large-scale Atomic/Molecular Massively Parallel Simulator) is a classical molecular
dynamics simulation code designed to run efficiently on parallel computers. It was developed
at Sandia National Laboratories, a US Department of Energy facility, with funding from the
DOE. It is an open-source code, distributed freely under the terms of the GNU Public License
(GPL). The current version of LAMMPS is 15 Jan 2010.

2. Setting up the environment

Hrothgar is equipped with SoftEnv to set up the environment with minimum work by users.
The use of SoftEnv is not required but highly recommended by HPCC staff.

2.1 Setting up user environment
If the user environment is already set up, please skip this step.

At the first use, the user should copy two sample dot-files: dot-bashrc is the start up script
which evokes SoftEnv; dot-soft contains a list of software whose specific environment variables

will be set up for the user.

S cp /lustre/work/apps/examples/dot-bashrc .bashrc
S ¢cp /lustre/work/apps/examples/dot-soft .soft
S In —s .bashrc .bash_profile

Log out and log in again.

http://www.hpcc.ttu.edu
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-
L:igrendel.hpcc.ttu.edu - default - 55H Secure Shell it ..@ ..... %
EI Sk 8% =
;_] Quu:k Cunnect “] PrDFIes
FI|E Edrt ‘I.l’|ew Wmduw Help
-hash-3.2% pwd -
Shome /pmane
-bash-3.2% 13 -&al
total &0
ArwHr-Xr-x 4 pmane C3 4094 Jul 13 13:36
drwxr-xr-x 430 root root 12288 Jul 12 08:35
—-EW—————— 1 pmane C5 15117 Jul 13 12:16 .bash _history
drwxr-xr-x 12 root root 4096 Jul 13 11:47 examples
—EW-——————— 1 pmane CS 1675 Jul 2 2009 pmans_id
—-FW-r——F—— 1 pmane CS 408 Jul 2 2009 pmane id.pub
drwx—-————— 2 pmane C5 4096 Jul & 2009 .=sh
—-IW-—————— 1 pmane C3 5783 Jun & 16:4% .viminfo
—-EW-—————— 1 pmane C5 192 May 5 20:15 .Xauthority
-kbash-3.2% cp /luatre/work/appa/examples/dot-scft .3cift
-bash-3.2% cp Slustre/work/apps/examples/dot-bashrc .bashre
-bash-3.25 In -3 .bashrc .bash profile
-kash-3.2% 13 -zl
total &4
ArwXr-xr-x 4 pmane C3 4098 Jul 13 13:45
drwxr-xr-x 430 root root 12288 Jul 12 08:35
—-EW-—————— 1 pmane C3 15117 Jul 13 12:16 .bash history
lEWHIWEEWE 1l pmane C3 7 Jul 13 13:45 .bash profile -> .bashrc
—-EWEr-XI-X 1 pmane C5 522 Jul 13 13:44 .bashre
drwxr-xr-x 12 root root 409 Jul 13 11:47 examples
—EW-——————- 1 pmane CS 1675 Jul 2 2009 pmans_id
—-FW-F——F-— 1 pmane CS 408 Jul 2 2009 pmane id.pub
—EWXI-XI-X 1 pmane C3 226 Jul 13 13:44 .=oft
drwx-—————— 2 pmane C3 4096 Jul & 2009 .ssh
—-EW-—————— 1 pmane C35 5783 Jun & 16:4% .viminfo [
—EW——————— 1l pmane C3 192 May 5 20:15 .Xauthority EE
-bkash-3.2% l ‘_
Connected to grendel.hpec.ttu.edu [55H2 - aes12f-che - hmac-md5 - ne| 831 | |57 :
=

2.2 Setting up LAMMPS environment for submitting the jobs

The latest version of LAMMPS is installed on Hrothgar. The parallel support for LAMMPS is on

top of OpenMPI, so OpenMPI is the only version of MPI that can be used in order to run
LAMMPS in parallel. Use the following commands to add LAMMPS and OpenMPI in SoftEnv for

submitting the jobs to the normal and community queue:

S soft add +openmpi

S soft add +lammps

http://www.hpcc.ttu.edu
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‘H| 2: hrothgar. hpee. ttu.edu - default - 55H Secure Shell |Z||E|E|
File Edit Wiew Window Help
H &k = dh | &) R &N

;'_'| Quick Connect || Profiles

hrothgar:s soft add +opennpi
hrothgar:s zoft add +lanmps
hrothgar: g I

Connecked to hrokhgar,hpoc, kb, edu 93HZ - ags128-che - hmac-mds - none | 81x6

rﬂ |3

If other version of MPI (e. g. MPICH) was set up, use the following command to delete it from
SoftEnv:

S soft delete +mvapich-ib
The above procedure sets up the environment variables for the current session. It expires when
the user logs out. To make path changes permanent and consisted across all nodes, execute the
following commands:

S echo +lammps >> SHOME/.soft
S echo +openmpi >> SHOME/.soft

S8 2:hrothgar. hpce.ttu.edu - default - SSH Secure Shell |Z E|[Z|

File Edit Wiew ‘Window Help

H S ¥ B @B

& Quick Conmect || Profiles

RN

hrothgar:§ echo +lammps => $HOME/.soft A

hrothgar:§ echo 4+openmpi >>= $HOME/.soft

hrothgar: s

hrothgar: s =
w

Connecked to hrokhgar,hpoc, kb, edu 93HZ - ags128-chbe - hmac-mds - none | 81x4 é".!

3. Job Submission

3.1. Script for job submission to the normal queue
The following is a script file to submit a LAMMPS job to 24 cores for a normal queue. It assumes
that the input files are in the same directory with the script. The sample script and input files
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are available at the directory /lustre/work/apps/examples/lammps. Use the command to copy
the directory:

S cp —r /lustre/work/apps/examples/lammps lammps

#!/bin/bash

#S -V

#S -cwd

#S-jy

#S -S /bin/bash

#S -N lammps

#S -0 SJOB_NAME.oSJOB_ID
#S -e SJOB_NAME.eSJOB_ID
#S -q normal

#S -pe fill 24

#S -P hrothgar

unset SGE_ROOT

/usr/mpi/intel/openmpi/bin/mpirun -np SNSLOTS -machinefile machinefile.SJOB_ID
/lustre/work/apps/lammps-4Jul10/src/Imp_linux < in.polymer

“8 2:hrothgar. hpce.ttu.edu - default - SSH Secure Shell E'ElrE'
File Edit  Yiew ‘Window Help

H S /2 2@

;'_'| Quick Connect || Profiles

YL

hrothogar: fexanpless cp -r /lustre/work/apps/exanples/lanups lanups e
hrothogar: fexanples:; od lammps
hrothgar: fexanples/lanmnpss 12
data.polymer in.polymer 1mp.sh
hrothgar: /fexanples/lanupss I

v
Connected to hrothgar, hpoc, bt edu 55HZ - aes128-che - hmac-mds - none | G1x6 ,é"'!

3.2. Job submission
S gsub Imp.sh - To submit your LAMMPS job to Hrothgar

S gstat — To check the status of the job

http://www.hpcc.ttu.edu
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-
hrothgar.hpec.ttu.edu - default - 55H Secure Shell i Elﬂlg

HESR A2 2o @ a8 % &
&1 Quick Connect (] Profiles
| Ele Edit View Window Help

hrothgar: flammpsé gsubk lrp.sh -
Your jok 20276 ("lammps™) has been submitted
hrothgar: /lammpsé gstat

job-ID prior name user 3tate submit/start at q
ueuse 3lots ja-task-ID

20276 0.00000 lammps pmans aw 10/19/2010 14:23:51

24

hrothgar: /lammpsé gstat
job-ID prior name user state submit/start at q
ueuse 3lots ja-task-ID

20276 0.45444 lammps pInane r 10/15/2010 14:24:03 n
ormalf@compute-8-11. local 24

hrothgar: flammpss I

Connected to hrothgar.hpec.ttu.edu |55H2 - aesl28-che - hmac-md5 - m| 6/x22 4
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For Additional Assistance Contact: hpccsupport@ttu.edu

For Comments/Suggestions on user guide hpcc@ttu.edu
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