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Development of Parallel Algorithm for Highly Accurate Quantum
Chemistry Calculations

ISHIMURA KAZUYA
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I developed and implemented a parallel algorithm of high-accuracy
quantum chemistry calculations for nano-sized molecules which efficiently works on
supercomputers such as the K computer, and calculated interaction energies of carbon
materials. The algorithm shows high performance of computation and parallelization on
more than 20000 nodes because of equal distributions of computation and data, a small
amount of communication data, and efficient matrix operations with the BLAS library.
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do g = 1,NGrid (MPI parallel)
$OMP do

do 7 =1, NOcc
@i( r g) +

enddo

$OMP do

do a =1, NVir
pry) +

enddo

$OMP do

do jb = 1, NOcc*NVir
(D1 1 9(r))
+

enddo
enddo

mp i_bcaSt((pi( rg) ’ (pa(rg))
do ab = 1, NVir*Nir (MPI parallel)
mpi_sendrecv((p,(r) 11y, 1 ¢(r)))
$OMP do
do 7j = 1, NOcc*NOcc
(ail b)) MP2
enddo
enddo
mpi_reduce(MP2 )
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