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Table 2. Distribution of computational costs for an iteration of the SCF calculation of the modified code.

Communication time (s)

Execution  Computation Performance

Procedure block time (s) time (s) Adjacent/grids  Global/grids ~ Global/orbitals ~ Wait/orbitals (PFLOPS/%)
SCF 2903.10 1993.89 61.73 823.02 12.57 11.89 5.48/51.67
SD 1796.97 1281.44 13.90 497.36 427 - 5.32/50.17

MatE/SD 52533 363.18 13.90 143.98 427 - 6.15/57.93

EigenSolve/SD 492.56 240.66 - 251.90 - - 0.01/1.03

RotV/SD 779.08 677.60 - 101.48 - - 8.14/76.70
CG 159.97 43.28 47.83 68.85 0.01 - 0.06/0.60
GS 946.16 669.17 - 256.81 829 11.89 6.70/63.10

The test model was a SINW with 107,292 atoms. The numbers of grids and orbitals were 576 x 576 x 180, and 230,400, respectively. The numbers of
parallel tasks in grids and orbitals were 27,648 and three, respectively, using 82,944 compute nodes. Each parallel task had 2160 grids and 76,800 orbitals.

Performance evaluation of ultra-large-
scale first-principles electronic structure
calculation code on the K computer

Yukihiro Hasegawa et al., International Journal of High Performance Computing Applications published online 17 October 2013
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