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The parallelization of density functional theory program ProteinDF
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1: 31 1SCF 1SCF
System system (a) : 1 processor system (b) : 4 processors system (c) : 8 processors
Calculation Step elapse time elapse time spee_d—up pargllelizatior:] elapse time spee_d—aup pargllelizatior:]
(sec) (sec) ratio® efficiency (%) (sec) ratio’ efficiency (%)
Total Energy Calculation 16,961 4,311 3.93 98.4 2,348 7.22 90.3
Generation of Kohn-Sham Matrix 17,116 4,314 3.97 99.2 2,190 7.82 97.7
Fitting of Electron Density 10,279 3,360 3.06 76.5 1,833 5.61 70.1
Fitting of Exchange Correlation Potential 3,622 1,089 3.33 83.1 548 6.61 82.6
Matrix Diagonalization 2,246 599 3.75 93.7 763 2.94 36.8
Matrix Multiplication 2,391 779 3.07 76.7 737 3.24 40.6
Total 52,615 14,452 3.64 91.0 8,419 6.25 78.1

a speed-up ratio = elapse time with single processor / elapse time with parallel system
b: paralldlization efficiency = (speed-up ratio / number of processors) x 100
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