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RSDFT

PACS-CS = Parallel-Array Computer System for Computational Sciences

PACS-CS

1F

2560
CPU Intel LV Xeon EM64T 2.8GHz, 1MB L2 cache
2 GB/
3
250 MB/s 750 MB/s 3
14.3 TFLOPS



RSDFT

( Real-Space Density-Functional Theory )
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CPU




O(N3)

Time (sec) GFLOPS/node
Old algorithm 661 0.70
New algorithm 111 4.30
PACS-CS = 5.6 GFLOPS/
8 9

s =, — (v |v,) / >

s =y =i (v |ws)—ws (v, |ws)

v =w, i (wilv) —w, vy |lw.) —viws|w,) T. Yokozawa, D. Takahashi, T. Boku
vt = s i (Wlwe) —vs (Wi we) — v (v ) F v (wh ) 29 M- 5810, (PMAATD0), (2006)

W =Ws v (Wi |we) — w3 (W5 we) —wi (wilwe ) wi (Wi lwe) —wi (wil ws)




Si (4096

)

# of atoms 4096
Grid points 963=884736

# of WF 8196
# of CPU 256
107 —
10°
% 10
= 10"
_ - 8><8x<38
10"
10"
I I I I I I
0 10 20 30 40 50
# of iteration FLOPS =1
><50
Time (sec) GFLOPS/node
Subspace diag O(N?3) 312 2.27
Gram-Schmidt O(N3) 140 3.50
Conjugate-Gradient O(N?) 305 0.788
TOTAL Commr D C 154 D

5.6GFLOPS/node
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Energy (eV)

: / J<4Band
i separation

Splitting of
« unprimed subband 1.0

0  Wavevector (z/a,) 1

Band structures of [100] SINWs with w of (a) O

Lee et al. JAP submitted

/ *—primed subband
/4/ Unprimed subband

0 Wavevector (r/a,)

/7 and (b) 2.69 nm.
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Drain current per single-wire |, (nA)

|-V
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Drain voltage V, (V)
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T=300 K d=2.69 .
Lee et al. JAP submitted
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14.3 TFLOPS = 14.3><10'? FLOPS PACS-CS

10 PFLOPS = 10.0><10% FLOPS
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