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GPU optimization and performance evaluation of FMO program ABINIT-MP
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We have been developing the ABINIT-MP program for fragment molecular orbital(FMO) calculations.
In this paper, We report on the acceleration and performance evaluation of ABINIT-MP on GPUs. The
OpenACC directive was used for the two-electron integration of the high-cost part to speed up the process.
By utilizing multiple processes with MPS, speedups of 1.5x for 8MPI+1GPU and 3.6x for
8MPI1/40penMP+4GPU were achieved.
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do scf-iteration
I$acc data copyin(dc) copy(fc)

!$acc parallel num_workers(
H !$acc loop gang worker
do nd_pppp = 1, nsize_pppp
IJ_shell=list()
1 KL_shell=1ist()
H do pq
do rs
calc ERI_pppp

2) vector_length(16) async

private(a,c)
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(a) LOMPI/7OpenMP. (b) IMP1+1GPU. (c) 8MPI +1GPU.
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1 BRUENEHICHTIATHER
MPI 10MPI IMPI 8MPI 8MPI
OpenMP 70penMP 40penMP
+1GPU +1GPU +4GPU

(sec) (sec) (sec) (sec)
two-electron
Integrals(dcenter) 91.9 74.8 50.5 15.6
two-electron )
Integrals(3center) 7.3 6.8 3.0 43
dimer_es 2.6 104.5 12.8 4.7
dimer_oneint 1.1 58.3 7.2 1.9
monomer_esp 1.4 373 4.6 1.9
set_index - 18.9 24 2.5
others 28.9 30.4 7.9 5.8
Total 1333 3309 90.5 36.8
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