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Customization of GPU Performance Tuning for 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 tuning method of the ABINIT-MP on GPU, As a result, the computational
performance of the code with two electron repulsion integrals GPU tuning improved by up to 65.7 times

higher than the original one.
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[MONOMER PART]
do SCC-loop
do monomer-Lloop
<parallel MPI>
do scf-loop
do IJ
<parallel OpenMP>
do KL
select case(ang_type)

case (pplps)

case (pplpp)
do rs

do tu
calc ERI
enddo
enddo
enddo
enddo

enddo
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[MONOMER PART]
do SCC-loop
do monomer-loop
set index table for GPU
sort angluar momentum type integrals
do scf-loop

do n_ssss !on GPU
do n_psss lon GPU
do n_psps !on GPU
do n_ppss !'on GPU
do n_ppps !on GPU
do n_pppp 'on GPU
<parallel MPI>
ij = 1istQ)
kl = 1istQ)
do rs
do tu
calc ERI

enddo
enddo
enddo
enddo
enddo
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do ia = 0,num_angtype-1

do nd = 1, nsize
ish = nslist(1,nd4)
jsh = nslist(2,n4)
ksh = nslist(3,n4)
1sh = nslist(4,nd)
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(Chignolin/HF/6-31G) Wisteria Aquarius

Bo¥4~7  CPU() GPU+(s)  Acc.
(ss|ss) 59.1 0.9 65.7
(ps|ss) 148.0 3.3 449
(ps|ps) 112.7 4.6 25.0
(pplss) 58.3 24 24.3
(pplps) 120.3 3.3 36.5
(pplpp) 42.9 1.2 36.0
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