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Parallel Molecular Dynamics Simulations of Polymers

Ryoko HAvAsHIt and SUSUMU HORIGUCHIt

This paper addresses parallel molecular dynamics simulations of polymers. Polymer sim-
ulations requires multi-particle interactions as well as N-body interactions. Here we have
implemented parallel polymer simulations based on domain decomposition method on a par-
allel computer, T3E. It is seen that multi-particle interactions makes parallel simulation slow.
Thus we propose chain-distributed domain decomposition method which assigns connected
pieces of monomers to PEs. The chain-distributed domain decomposition method improves
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parallel simulation time by achiving the quick search for connected monomer.
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Fig.1 Rigby-Roe model.
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%1 Rigby-Roe EFNVDINT A—% ()
Table 1 Important parameters used in simulation.

ERLbE | M
Ig 0.4 0.152 nm
ks 104 3.46 X 107 J nm~2 mol~!
cosfy | —0.3333 | —0.3333
ko 108 5% 105 J mol™!
kg 18 9000 J mol ~!
ag 1 1
a1 1.3100 1.3100
as —1.4140 | —1.4140
ag —0.3297 | —0.3297
aq 2.8280 2.8280
as -3.3943 | —3.3943
At 0.005 1.01 x 107! second
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Fig.2 Domain decomposition method.
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Fig.3 Three domain shapes in 3-dimensional MD
simulation.
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(a) cells and a piece
of chain

D - cell §§ : domain

(b) domain and
pieces of chain

@ : monomer (center of pieces)
& : monomer
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Fig.4 Chain-distributed domain decomposition method
which assigns connected pieces of monomers to
PEs.
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Fig.5 Execution time of chain force per chain comparing
chain distribution method, domain decomposition
method, and chain-distributed domain decomposi-

tion method.
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Fig.7 Execution time of 1 time step comparing chain dis-
tribution method, domain decomposition method,
and chain-distributed domain decomposition
method.
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Fig.8 Detail of execution time of 1 time step comparing
chain-distributed domain decomposition method
and domain decomposition method.
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