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v'MPI ( Message Passing Interface ) library

3D grid is divided by several regions

FERite i e et caredl for parallel computation.
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Flow chart

Number of atoms N
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Gram-Schmidt Active use of Level 3 BLAS in O(N3) computation
orthogonalization | - Collaboration with computer and computational scientists

much improve the performance of the RSDFT!

Subspace diagonalization

Time & Performance for Gram-Schmidt
Time (sec) GELOPS/node

Oldralgerithm 661 (710) 0.70 (0.65)

Theoretical peak performance = 5.6 GFLOPS/node

O(N3) part can be computed at 80% of the theoretical peak performance!

Algorithm of GS
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performed as Matrix > Matrix operation!

ve)—we(We|vs)




Calculation for 10,000 —atom Systems on PACS-CS

s " Convergence properties for Si;y701H1996
l10701M1996
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CPU=1024node
Memory 1.4GB/node
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5.6GFLOPS/node
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iteration

Computational Time

1 =6781 sec.
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DTCG=2680 sec.
Gram-Schmidt 1184 sec.
DIAG 2350 sec.

Total Energy Calc. 562 sec.










DFT Band Gap
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Energy gap of Si dots
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Comparison with STS measurement
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Density Of States
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1 Kohn-Sham
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Dependence of the KS level shift on the dot size
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summary

Real-Space Density Functional Theory RSDFT
3.8nm Si




