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We examine the performance of a molecular-dynamics simulator, LAMMPS, with use of GPUs in
TSUBAME 4.0. LAMMPS has two different kinds of implementations for NVIDIA GPU, GPU and
KOKKOS packages. We explore the characteristics of these two implementations, focusing on
various kinds of the benchmark data sets prepared by the developers in LAMMPS. Within our
surveys, we find that use of KOKKOS package is preferable since this package supports various
kinds of force fields and the performance is better than that in GPU package in many cases.
Furthermore, we write simple kernel programs for GPUs with Kokkos library, leading to a better

understanding of GPU implementation in LAMMPS.
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1) X 1: Kokkos IZ&BD1THIITHIFEDELES| (Kokkos: TeamPolicy, TeamVectorRange),

// Kokkos: TeamPolicy, TeamVectorRange
typedef Kokkos::Cuda ExecSpace; struct TagA {};
void MyKernel::mm_A () {

Kokkos::parallel for("Kernel A",

Kokkos: :TeamPolicy<TagA,ExecSpace>(NN, Kokkos::AUTO, 32), *this);

}
KOKKOS_INLINE_FUNCTION
void MyKernel kk::operator() (TagA,

const typename Kokkos::TeamPolicy<ExecSpace>::member type & team) const

int i = team.league_rank();
// use of copy ([=]) would correctly work.
Kokkos::parallel for(Kokkos::TeamVectorRange(team, 0, MM), [&] (const int & j ) {
double tmp = 0.0;
for ( int k = 9; k < LL; ++k ) {
tmp += d_ A( i, k) *d B (k, 7 );

}
dCc( i, j ) = tmp;
})s
}
IJZk 2: OpenACC [Z&KBITHIITHIFEDELEH,
// OpenACC

#pragma acc loop gang independent
for (int 1 = 9; i < NN; ++i ){
#pragma acc loop vector independent
for (int 3 =0; j < MM; ++j ) {
double mctmp = 0.0;
#pragma acc loop seq
for ( int k = 0; k < LL; ++k ) {
mctmp += ma[k + LL*i]*mb[j + MM*k];
}
mc[j + MM*i] += mctmp;

1}
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