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Development of MPI/OpenMP hybrid parallel program for
time-dependent density functional theory calculations
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(0) Prepare initial trial vector

Loop of TDDFT iteration
(1) Evaluate Fock like matrix in AO based algorithm
Bl[jv] = [2(uv|)t0)—cx(u)t|va)+cxw (M}L|VU)LR + ;;M]t[g
(MPI parallel: v, A, o, OpenMP parallel; u)
(2) Transform AO to MO gl _§' ¢ ¢ gl

ia uiva T uv
uv

(MPI parallel: i, a, g block, OpenMP parallel; i, a, g in a block)

(3) Evaluate matrix (A + B)[q] - (80 _gi)ti[:] + B,Ej]

(MPI parallel: i, a, g block, OpenMP parallel; i, a, g in a block)
4= B)M}

ia i

(4) Evaluat duced interaction matrix
) Evaluate re (ARIBR) =E

pq -
ia

(MPI parallel: i, a, g block, OpenMP parallel; i, a, g in a block)
(5) Solve Hermitian eigenvalue problem (AR _BR)W(AR +BR>(AR _BR)'/Z Z, -0Z,

to get left ; andright p eigenvectors and eigenvalues o, (OpenMP parallel)
- "

(6) Evaluate residual vectors e _ Emz] an 0,31 i and e _ 2@[4]% 0 Sk o

ia qn"ia ia i qn'ia
q q q q

(MPI parallel: i, a, g block, OpenMP parallel; i, a, g in a block)

(7) Check convergence of VV,}[;"]L and W;[ln]R and break this loop if converged
(8) Update trial vectors tl_[:] adding a set of perturbed vectors q[[;’]
(MPI parallel: i, a, g block, OpenMP parallel; i, a, g in a block)
(9) Gram-Schmidt orthogonalization of ql[:] with respect to ll.[:]
(MPI parallel: i, a, g block, OpenMP parallel; i, a, g in a block)
End loop of TDDFT interation

1. MPI/OpenMP /~+ 7' U - R5] TDDFT/RPA G5 7 /L 2 Y X A OHERS

# 1. T3] T®O MPI/OpenMP /~1 7'V v Rt TDDFT/RPA FHEOFHERM & mdb=®R () 25
F7 x5 KU ~—C1esHss0S43 BSLYP/def2-SVP, 298 J5i, 3538 i F-#fiflj, Jihifd — % /L% —fi# 20)

J— N CPU = 74 FHERR ] ()] g R
256 2048 31483 2048
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