This document is for the users that use high
performance computing resources in UNIST
Supercomputing Center.

It starts on page 17 for the foreign researchers.



UNIST HPC-Tachyon System User Guide

1. HPC Resources

A. Hardware

i. Configuration Overview
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ii. How to access HPC systems

HPC-TachyonA|AHIO| = 279| login nodeZt {YUEL|CE AL Xt= Login nodeE EdijA HPC A|AHIY H2 = ASY
Ct. AF2 XL PCQ} login node 7t HZAE SSH protocol(2022¥ ZE) € E3| O|F0{X|1, O|HES 7t53tA &f == HOlg

Z 2 O M(PUTTY, Secure Shell Client, Xmanager §)& O|&3tA|H E L|LCH

Hostname login02 login03

DNS Tlogin02.usc.unist.ac.kr Tlogin03.usc.unist.ac.kr

X UNIST supercomputing center0f @X[El A[AR2 UNIST R20|A H£0| S7tgtU L (Bt 4%, 518 PO 23T H2 HE)

iii. Disk quota
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iv. HPC-Tachyon
1) System Overview
A) Infiniband Nodes

Hostname com[001] — com[528]

Number of node( # of core) 522node (4,176 cores), 8cores/node
Processor Intel Xeon X5570 2.93GHz

Memory 24GB or 48GB per node

ON) Linux CentOS 6.9

Infiniband(40G) network between computing nodes
1G Ethernet network to the NFS file system

Interconnection

Storage /homel, /home2, /home3 in NFS file system

B) Ethernet network Nodes

Hostname com[529] — com[624]

Number of node( # of core) 42node (336 cores), 8cores/node
Processor Intel Xeon X5570 2.93GHz
Memory 24GB or 48GB per node

OS Linux CentOS 6.9

1G Ehternet network between computing nodes
1G Ethernet network to the NFS file system

Interconnection

Storage /homel, /home2, /home3 in NFS file system
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2) Job Queues and Pes

A) Job Queues and PEs

i)  Queues
queue name wall clock time available cores available PEs Remarks
1g.9 168 hours Up to group quota make For Ethernet Nodes
. make, o
ib.q 168 hours Up to group quota _ . For Infiniband Nodes
mpi_2 ~ mpi_8

ii) Parallel Environment(PE)s

PEQ| ALE = @2 pe_name [digit]O| [digitl= ALt AMEE FA 20f & 2f0|gtL{Ch AtMet LIE2 Ui
FHHEO| &Y A3EE OA[E HISHA K.

i)  Resource quota

ME& Ztset 09| Quotas= AFIAFEZE FOX|H, ibgE AHEStE A== 158 3,000 20 E 'S4
AHE'O| 7S gLt

Job statusZ} qw(queue wait)fEf Y A| resourceE YOt AMESID U=K| =HQISHA|Z| HEEFL|CE




B. Software

Compilers
Compilers Version
GNU(GCQ) GCC 4.4.7(Linux CentOS 6.9 Default)

GCC 7.4.0

Intel compiler

Intel composer xe 2016u4

Intel composer xe 2019u4

Libraries

Classification

Libraries

Libraries built with follow packages.

Parallel libraries

OpenMPI 3.1.4

GCC 4.4.7(Linux CentOS 6.9 Default)
GCC 740

Intel composer xe 2016u4

Intel-impi xe2016u4

Intel composer xe 2016u4

Intel-impi xe2019u4

Intel composer xe 2019u4

Mathematical libraries

FFTW 3.3.8

gcc 4.4.7(Linux CentOS 6.9 Default)

Intel MKL xe2016u4

Intel composer xe 2016u4

Intel MKL xe2019u4

Intel composer xe 2016u4




Computational Packages

Classification

Applications

Installed Version(set up compiles)

Commercial

ABAQUS

abaqus 2019

ANSYS CFD, Fluent

ansys 2019 R3

COMSOL Multiphysics 5.0

comsol 54

VASP

vasp 5.4.1 (intel 2019u4 —impi)

Gaussian 09 will be installed soon

GROMACS will be installed soon

Quantum Espresso will be installed soon
Open Source

LAMMPS 31Mar2017

R Source R 3.6.1 (intel 2019u4-mkl)

X NOTICE : A8%t7} AT E I8 &8 package ALES ASt= B2 =W licenseAl8 YX|E 2l A8 H A= FA|7| HHELICL




C. Environment Settings

Overview

MX|El R E softwareQ| AFE HO|E 2|8l Environment ModuleO| MM USL|CH AIRAIEE Z203 SEZ 2|8 HPCO

o
- —
N 87 2% XF Ao J1EO WHIE SHSAIE ABNY, P2, 2ojHpe] P2 52 FIIHH0 oHeEl UNIXS

A MEH ARERHE Adsg = AKX HZ AMESH=E AFEAtOAlE HAZ R Y YLICEL IR0 X3 HPC systemOjj A= 0|2}
e A5 2 YX|SIAX module systema AtE5ED QJESLICE Module fileg M8 =0tA EL3H moduleZ “load"SHA
Lt “unload"St™ EIL|CH F7H2 AMEX7F 22 g Al “file"E =35I 71¥ module fileg HAY = USLICH

module 2 ALESHA T|H ZE, 2t0|E2{2] G2 MANZGE S22 YHOIE & [ff A HEY = UASLCH

HPC systemO|A] AHHEO| MMHE|AUZ [ “file"= AFESIO user environmentE 74 S HZAGHOF Z|X|PH(default= bash shell),
A
= O

Sk A QAL |C}

moduleZ At23SIH FL & A user environmentE A™T = /US

1) Module commands
Of2j= moduled| CHEF command gl L|LC}.
$ module help
‘help” &42 Of2iiet 20| ZHE UL, (helpE YEOHX| ROt SLo5HA == E L)

Available SubCommands and Args:

+ add|load modulefile [modulefile ...]
+ rm|unload modulefile [modulefile ...]
+ switch|swap [modulefilel] modulefile?



+ display|show modulefile [modulefile ...]

+ avail [modulefile [modulefile ...]]
+ purge

+ list

$ module list

S X modulefile & ==L T}
$ module avail

AHRE £ Qe BE modulefiled & E24gHL|C}
$ module purge

Xl load =l modulefile & 2% unload fL|C}.
$ module load modulefile

"moadulefile’S load tL|LC}.
$ module unload modulefile

“modulefile'S unload gtL|LC}.

$ module switch modulefile old modulefile new

Ot

"modulefile_old'E "modulefile_new'= HZ grL|C}

1)

$ module show modulefile

"modulefile’s PATH, LD_LIBRARY_PATH, MANPATH, etc 2
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D. Job Submission

Overview

USCO| M= AFEAI7t codeE MAlSH7| 8HA queue systemES ArE3{OF BFL|CH.
HOo|E 2|8l SGE(Sun Grid Engine)E A5l job= 22| ThL|CH

SGE commands

X3l USCOME AR = ol

Commands Example Description
gsub gsub job_script_file_name submit a job.
at gstat show job status oneself
sta
: gstat -u ™' show job status for all users
ghost ghost show computing node status
qdel job_ID '
qdel cancel a job

gdel -u user_ID (user's all job cancelled)

gconf -sql

show all queue list

gconf -spl

show all pe list

gconf —-sq queuename

show about “queuename” detailed

gconf gconf -sul

show all user list

gconf -srgs

show resource quota policy

gconf -shgrpl

show host group list

gconf -sc

show complex attributes
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i,  A2HE HY A3UE ofH

1) Parallel Job

#!/bin/bash
#S -V # job submit node?] shell $74®¥ 5 computing nodedl %= 4-&(default)
#5 -pe pe_name(make "= mpi_2 ~ mpi_8 & A1¥) 8 # parallel environment(pe)® A, AXtel] AlLsl= A 7o
d e
#$ -N parallel job # Job name. WA]3}A] & O™ job_scripto] &S 743 Y}
#$ -g queue_name(ib.q T+ 1g.q) # A€ queue name
#$ -S /bin/bash # shell selection users want to use
#S -cwd # AA directoryE 2FY directory® AF-&
#$ -1 h rt=24:00:00 # 23] 7 A ZHhhimm:ss)(wall time clock).
# w714 Al Zde]l A 5 HYoh
# jobo] wall time clockoll =9 A AF5 o2 FXFHUt},

## Intel MPIE AFE3tE A9 ol 371 2] IHEIZAIH)E 3AIsHA L.
#export I MPI FABRICS=shm:dapl

#export I _MPI_DAPI, PROVIDER=0fa-v2-ib0

#export I_MPI_DYNAMIC CONNECTION=0

source /etc/profile.d/modules.sh
module load mpi/intel-xe2016/ompi-3.1.4 # ex) in case of OpenMPI 3.1.4
mpirun -machinefile $TMPDIR/machines -np $NSLOTS ./execution file

PN
T

iv. OFZIAo]d(Z2O)E =Y 23TE oH|

1) ANSYS CFD (FLUENT)

#!/bin/bash
#S -V
#$ -pe pe_name(make %+= mpi_2 ~ mpi_8 & A1 ®) 8 # parallel environment(pe)®= A, AAkol] A}

ofo
Q‘L
rr
rN
‘—>‘~l_ll‘
Ky
2
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olx
H
#$ -N MXTTA

#$ -g ib.g
#S -S /bin/bash
#$ -cwd

#$ -1 h rt=24:00:00

## Intel MPIE A3l 49 ofdll 371 #fQlel IWMERAI(#)E aAHA L.
#export I MPI FABRICS=shm:dapl

#export I MPT DAPL PROVIDER=0fa-v2-ib0

#export I MPI DYNAMIC CONNECTION=0

source /etc/profile.d/modules.sh
module load ansys/2019

INPUT FILE=MyFluentJobInputFileName

fluent 3ddp -t$NSLOTS —-g —cnf=$TMPDIR/machines -sge -pinfiniband -mpi=openmpi -i $INPUT_ FILE >
output log

2) COMSOL Multiphysics

13 -



#!/bin/bash

#$ -V

#5 -pe pe_name(make %= mpi_2 ~ mpi_8 & A1 E) 8 # parallel environment(pe)® A4, AAibol ALE3st= AA 7o
S

#$ -N CMSXMPL

#$ -gq ib.qg

#$ -S /bin/bash

#$ -cwd

#$ -1 h rt=24:00:00

## Intel MPIE AR&3she= A5 ofef 371 @bl IWEZAI(H)E 3lAsHAH S,
#export I MPI FABRICS=shm:dapl

#export I MPI DAPL PROVIDER=ofa-v2-ib0

#export I MPI DYNAMIC CONNECTION=0

source /etc/profile.d/modules.sh
module load comsol/54

NUM CORE=8 ## Tachyon System per node’s core is 8
NUM NODE="expr $NSLOTS / $NUM CORE" ## Total number of compute nodes

comsol batch -nn $NUM NODE -np $NUM CORE -f $TMPDIR/machines -inputfile MyInputFileName -
outputfile MyOutputFileName -batchlog MyLogFileName -tmpdir /uwork/pOxxxxx/

3) ABAQUS
#!/bin/bash
#S -V
#$ -pe pe_name(make 5=+= mpi_2 ~ mpi_8 & A1E) 8 # parallel environment(pe)® A7, AlAtel] AFES= A 7o) 5
Sk
H
#S -N CMSXMPL
#$ -gq ib.qg
#S -S /bin/bash
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#S -cwd
#$ -1 h rt=24:00:00

## Intel MPIE AR&3l= -5 ofdll 371 #HlY ZHMEZEA(HE efAsHA L.
#export I MPI FABRICS=shm:dapl

#export I MPI DAPL PROVIDER=ofa-v2-ib0

#export I MPI DYNAMIC CONNECTION=0

source /etc/profile.d/modules.sh
module load abaqus/2019

# Define particulars of this run:

INPUT FILENAME=AQS.inp

JOBNAME=${JOB_NAME}

ABAQUS ARGS=
SCRATCH_DIR=PathForTheTempraryFile

#

# To manage abaqus jobs, you need to catch signals
# and use "abaqus terminate" to stop the job
#

exit gracefully () {

abaqus terminate job=$JOBNAME

echo Abaqus job $JOBNAME terminated

exit

}

# invoke abaqus in the background on the compute node:
trap exit gracefully SIGUSR2

abaqus cpus=$NSLOTS mp mode=mpi job=$JOBNAME input=$INPUT FILENAME scratch=$SCRATCH DIR
$ABAQUS ARGS interactive analysis

# Report some useful info
/bin/uname \-a

- 15 -




#

# now sleep until lock file disappears
#
sleep 60
while [ -f ${JOBNAME}.lck ]; do
sleep 5
done

last updated December 24, 2019 by Park, Sangmin
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UNIST HPC User Guide

1. HPC Resources

A. Hardware
i. Configuration Overview

UNIST Supercomputing Center(USC) has several High Performance Computing(HPC) systems and parallel file system to support
a variety of researches that find the secret in the universe. For those, we have four HPC x86 Linux clusters named it leopard,

lion, falcon, and eagle and Lustre parallel file system to be able to support high I/O throughput calculations.

the Tachyon system consists of approximately 500 computing nodes and each node has 8 cores. The microarchitecture of
Tachyon system is Nehalem. Total number of cores in all Tachyon HPC cluster are approximately 4,000. The HPC systems vary

in the interconnection. Those are connected from the 1G gigabit to the 40G infiniband connection.

Detailed HPC system configuration in USC-Tachyon could be shown by the following figure.

-17 -
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Service
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=
USER PC

&

b
USER PC
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=== Gigabit Ethernet

\7_ Gigabit Ethernet
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Login Node A ——
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Disk(OS) : 146G *2 Raid

Manage Node, NIS

Lo

Login Node B —
8Core Mem :72GB
Disk(OS) : 146G *2 Raid
Manage Node, NIS

L

Login Node C

8Core Mem :72GB
Disk(0S) : 146G *2 Raid

Gigabit Ethernet
Manage Network

Manage Node, NIS

AR

Files Node A

CPU : Xeon silver 4110 8Core,
Mem : 32G(16GB * 2EA)
Disk(0OS) : SAS300G *2 Raid
Data Disk : SATA 10TB * 4EA

Files Node B —

CPU : Xeon silver 4110 8Core,
Mem : 32G(16GB * 2EA)
Disk(OS) : SAS300G "2 Raid
Data Disk : SATA 10TB * 4EA

LB,

Files Node C —

CPU : Xeon silver 4110 8Core,
Mem : 32G(16GB * 2EA)
Disk(OS) : SAS300G *2 Raid
Data Disk : SATA 10TB * 4EA
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ii. How to access HPC systems

We have two login nodes to access HPC-Tachyon systems. Login nodes are the main gateway to access to HPC-Tachyon

systems. So, users need to go through the login nodes to access HPC-Tachyon systems. (2022 port)

hostname

login02

login03

DNS

Tlogin02.usc.unist.ac.kr

Tlogin03.usc.unist.ac.kr

iii. Disk quota

Tachyon has NFS file system. So, all user's home directory locates in the NFS file system server. It is shared to the all Tachyon

system nodes.

Directory Name Capacity
/homel 22 TB
/home2 22 TB
/home3 22 TB
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iv. HPCs
1) System Overview
A) Infiniband Nodes

Hostname com[001] — com[528]

Number of node( # of core) 522node (4,176 cores), 8cores/node
Processor Intel Xeon X5570 2.93GHz

Memory 24GB or 48GB per node

ON) Linux CentOS 6.9

Infiniband(40G) network between computing nodes
1G Ethernet network to the NFS file system

Interconnection

Storage /homel, /home2, /home3 in NFS file system

B) Ethernet network Nodes

Hostname com[529] — com[624]

Number of node( # of core) 42node (336 cores), 8cores/node
Processor Intel Xeon X5570 2.93GHz
Memory 24GB or 48GB per node

OS Linux CentOS 6.9

1G Ehternet network between computing nodes
1G Ethernet network to the NFS file system

Interconnection

Storage /homel, /home2, /home3 in NFS file system
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2) Job Queues and PEs

A) Job Queues and PEs

B)  Parallel Environment(PE)s

make PEQ| AtE syntax= make [digit]O|{ [digit]= solvingZ total core =& 2|0O| grL|LC}.

C) Resource quota

HPCQ| resourceE™{ALE S 27| I3 resource & HA0O| M™E[O Q/UESLICH Quotas AFIEY quotaZ F

OfX|0f, HEA L =E0AM= 2FE 3000core”ltX| 'SA| AHE'O] Z7HS R LIL.

Job statusZ} waitAEfQ Al resourceE 0L} AFESHD QUK =2HQISHA| 7| HEEFL|CH

i)  Queues
queue name wall clock time available cores available PEs Remarks
tachyon-1g.q 168 hours Up to group quota make Ethernet network Nodes
tachyon-ib.q 168 hours Up to group quota make Infiniband Nodes
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ii) Parallel Environment(PE)s

The usage syntax of make PE is "make [digit]”, and [digit] refers to the total core that are used during the

computation.

i) Resource quota

The resource allocation policy is set to prevent exclusive use of HPC resources. The quota is given by research group

quota, and for parallel computational nodes up to 3000 cores per group.

If your Job status is wait, Please check group resource usages.
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B. Software

Compilers
Compilers Version
GNU(GCQC) GCC 4.4.7(Linux CentOS 6.9 Default)
GCC 74.0

Intel compiler

Intel composer xe 2016u4

Intel composer xe 2019u4

Libraries

Classification Libraries Libraries Install compiles list

OpenMPI 3.1.4 GCC 4.4.7(Linux CentOS 6.9 Default)
GCC74.0

Parallel libraries Intel composer xe 2016u4
Intel-impi xe2016u4 Intel composer xe 2016u4
Intel-impi xe2019u4 Intel composer xe 2019u4
FFTW 3.3.8 GCC 4.4.7(Linux CentOS 6.9 Default)

Mathematical libraries Intel MKL xe2016u4 Intel composer xe 2016u4
Intel MKL xe2019u4 Intel composer xe 2016u4
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iii. Computational Packages

Classification Applications Installed Version(set up compiles)
ABAQUS abaqus 2019
ANSYS CFD, Fluent ansys 2019 R3
Commercial COMSOL Multiphysics 5.0 comsol 54
VASP vasp 5.4.1 (intel 2019u4 —impi)
Gaussian 09 None
GROMACS None
Quantum Espresso None
Open Source
LAMMPS 31Mar2017
R Source R 3.6.1 (intel 2019u4-mkl)

% NOTICE : When you want to use a commercial package for your research, please contact us first, due to prevent the

illegal usage of license.
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C. Environment Settings

i. Overview
USC has implemented module environment to manage users’ environment for all software installed in our HPC systems. Users are
required very often to define some variables that affect the environment on each HPCs. And the operation of the program is
executed under this environment. These environment variables are used to inform the HPC system the location of execution files,
documentation, or related libraries. This would make new user or users unfamiliar with UNIX-like system very annoying. Through
the module approach, however, users are no longer painful with configuring user’s environment. The scripts(modulefiles) are made
by the staff and users simply “load” and “unload” modules to configure the environment, also user can make individual module

files.

Environment module approach updates users’ environment very easily, especially PATH,LD_LIBRARY_PATH, MANPATH variables,
etc.

When your account is made in HPC systems, “dot-files” should be set up for user’s environment(default — bash shell). You can

modify this “dot-files” to configure your environment firsthand. But, there is a way to set your environment up more conveniently.

1) Module commands
To know how to use environment module approach, type the following:

S module help
"help” option displays as below. (not full result, select useful options)

Available SubCommands and Args:
+ add|load modulefile [modulefile ...]

+ rm|unload modulefile [modulefile ...]

- 25 -



+ switch|swap [modulefilel] modulefile?

+ display|show modulefile [modulefile ...]
+ avail [modulefile [modulefile ...]]
+ purge

+ list

$ module list
prints a list of the currently loaded modulefile.
$ module avail
lists all the modulefiles which are available to be loaded.
$ module purge
unloads all loaded modulefiles currently.
$ module load modulefile
loads the modulefile.
$ module unload modulefile
unload the modulefile.
$ module switch modulefile_old modulefile_new
switches the modulefile_old with modulefile_new.
$ module show modulefile
displays how the modulefile changes the environment such as PATH, LD_LIBRARY_PATH, MANPATH, etc.

- 26 -



D. Job Submission

i. Overview
USC uses the queuing system to run users’ code. We are using SGE(Sun Grid Engine) to handle user’s job. This makes HPCs more

effective and gives users convenience within HPCs use.

ii. SGE commands

Commands Example Description
gsub gsub job_script_file_name submit a job.
gstat show job status oneself
astat gstat -u ™' show job status for all users
ghost ghost show computing node status
qdel job_ID ,
gdel . cancel a job
qdel -u user_ID (user's all job cancelled)
gconf -sql show all queue list
gconf -spl show all pe list
gconf -sq short.q show about short.q detailed
gconf gconf -sul show all user list
gconf -srgs show resource quota policy
gconf -shgrpl show host group list
gconf -sc show complex attributes
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ili. Job Script Examples

1) Parallel Job

#!/bin/bash
#S -V # exporting environment of master node to the compute nodes (default).
#$ -pe pe name (make or mpi 2~mpi 8) 8 # set parallel environment(pe), set number of total cores you need
#$ -N parallel job # Job Name. if you don't set this option,
# default value 1s job_script name.
#$ -qg queue name (ib.g or 1g.q) # queue name (ib.q, 1g.q)

#S -S /bin/bash # shell selection users want to use
#$ -cwd # use current directory as working directory.
#$ -1 h rt=24:00:00 # resource time for job. (hh:mm:ss)(wall time clock).

# 1f you don't set this option, Job won't work.
# Job will be automatically stopped when it reaches the wall time clock.

## If you want to use intel mpi, should be uncommented below three lines.
#export I MPI FABRICS=shm:dapl

#export I MPI DAPL PROVIDER=o0fa-v2-ib0

#export I MPI DYNAMIC CONNECTION=0

source /etc/profile.d/modules.sh
module load mpi/intel-xe2016/ompi-3.1.4 # ex) in case of OpenMPI 3.1.4
mpirun -machinefile $TMPDIR/machines -np $NSLOTS ./execution file

iv. Exampl for each applications job script

1) ANSYS CFD (FLUENT)

#!/bin/bash
#S -V
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#$ -pe pe name (make or mpi 2~mpi 8) 8 # set parallel environment(pe), set number of total cores you need
#S -N MXTTA

#$ -g ib.g
#S -S /bin/bash
#S$S —-cwd

#S5 -1 h rt=24:00:00

## If you want to use intel mpi, should be uncommented below three lines.
#export I MPI FABRICS=shm:dapl

#export I MPI DAPL PROVIDER=o0fa-v2-ib0

#export I MPI DYNAMIC CONNECTION=0

source /etc/profile.d/modules.sh
module load ansys/17.0

INPUT_ FILE=MyFluentJobInputFileName

fluent 3ddp -t$NSLOTS -g -cnf=$TMPDIR/machines -sge -pinfiniband -mpi=openmpi -i $INPUT FILE >
output log

2) COMSOL Multiphysics

#!/bin/bash

#$ -V

#$ -pe pe name (make or mpi 2~mpi 8) 8 # set parallel environment(pe), set number of total cores you need
#S -N CMSXMPL

#$ -gq ib.qg
#$ -S /bin/bash
#S$ -cwd

#S5 -1 h rt=24:00:00

## If you want to use intel mpi, should be uncommented below three lines.
#fexport I MPI FABRICS=shm:dapl
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#export I _MPI_DAPL PROVIDER=ofa-v2-ib0
#export I MPI DYNAMIC CONNECTION=0

source /etc/profile.d/modules.sh
module load comsol/54

NUM_CORE=8 ## Tachyon System per node’s core is 8
NUM NODE="expr $NSLOTS / $NUM CORE" ## Total number of compute nodes

comsol batch -nn $NUM NODE -np $NUM CORE -f $TMPDIR/machines -inputfile MyInputFileName -
outputfile MyOutputFileName -batchlog MyLogFileName -tmpdir /uwork/pOxxxxx/

3) ABAQUS

#!/bin/bash

#S -V

#$ -pe pe name (make or mpi 2~mpi 8) 8 # set parallel environment(pe), set number of total cores you need
#$ -N CMSXMPL

#$ -g ib.g
#S -S /bin/bash
#$ -cwd

#S -1 h rt=24:00:00

## If you want to use intel mpi, should be uncommented below three lines.
#export I MPI FABRICS=shm:dapl

#export I MPI DAPL PROVIDER=o0fa-v2-ib0

#export I MPI DYNAMIC CONNECTION=0

source /etc/profile.d/modules.sh
module load abaqus/2019

# Define particulars of this run:
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INPUT_ FILENAME=AQS.inp

JOBNAME=${JOB_NAME}

ABAQUS ARGS=
SCRATCH_DIR=PathForTheTempraryFile

#

# To manage abaqus jobs, you need to catch signals
# and use "abaqus terminate" to stop the job
#

exit_gracefully () {

abaqus terminate job=$JOBNAME

echo Abaqus job $JOBNAME terminated

exit

}

# invoke abaqus in the background on the compute node:
trap exit gracefully SIGUSR2

abaqus cpus=$NSLOTS mp_mode=mpi job=$JOBNAME input=$INPUT FILENAME scratch=$SCRATCH DIR
$ABAQUS ARGS interactive analysis

# Report some useful info
/bin/uname \-a

#
# now sleep until lock file disappears
#
sleep 60
while [ -f ${JOBNAME}.1lck ]; do
sleep 5
done
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