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Abstract

With the help of newly arrived technology such as PC clustering, molecular dynamics (MD) seems to be
promising for large-scale materials simulations. A cost-effective cluster is set up using commodity PCs
connected over Ethernet with fast switching devices and free software Linux. Executing MD simulations in
the parallel sessions makes it possible to carry out large-scale materials simulations at acceptable computation
time and costs. In this study, the MD computer code for fracture simulation is modified to comply with MPI
(Message Passing Interface) specification, and runs on the PC cluster in parallel mode flawlessly. It is noted
that PC clusters can provide a rather inexpensive high-performance computing environment comparing to

supercomputers, if properly arranged.
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Fig. 1 : A PC-based cluster system with Linux running as
an operating system.

Intel Pentium [Il 667MHz CPU
128MB SDRAM
Soltek SL-65FV+ motherboard
Fast Ethernet NIC100Mbps
Fast Ethernet switching hub 100Mbps
Operating system: Linux
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Fig. 2 : Flow chart of parallelized MD simulation on the
two-node PC cluster using MPI library.

2AEgs mce HP3E Bvoh 24AE] 25
37] M AFR=E 29 39 EASAH. 7
AheoA B 4 e MPLEFEL t&d Zo.

® #include “mpih” : MPI & A ¢
® MPI_Init() : MPI g2 AF
® MPI Finalize(): MPI Z2A 2 $8



® MPI Comm_size() :
EAde =2 F

® MPI_Comm _rank() :
L= W3

® MPI COMM WORLD: 7] 2 Zlx}

® MPI Allreduce() : reduce ¢4k 2171 2
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#include “mpi.h”

int main()

{

MPIL_Init();
MPI_Comm_size(MPI_COMM_WORLD,&size);
MP1_Comm_rank(MPI_COMM_WORLD, &rank);

for(step=1;step<=MAXSTEP:step++) {
for(i=rank;i<N;i+=size) {
for(j=i+1;j<Nyj++) {
acceleartion=. ..

}
}
MPI_Allreduce();
velocity=. ..
position=...
}
MPI_Finalize(),

}

Fig. 3 : The parallelized MD simulation code with MP1
functions.
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Fig. 4 : The fracture simulation with the crack growth.
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Fig. 5 : The elapsed time versus the number of molecules
N for two different system configurations : single
node and two-node system
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