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GPGPUE FILZFETH (a) FMO/MM, MD
* Vectorized PRISM by AVX on Sandybridge CPU

e HF (Hartree-Fock) X 3 Benchmark : multicore CPUs

* DFT by CUDA on NVIDIA GPU

e J-matrix formation : x 245

* Exchange correlation: x4 NVIE)IA GPU
e ERI J-matrix (Coulomb potential) by CUDA on NVIDIA GPU

e FMO Environmental Electrostatic Potential : x 8.8-25.0

HF, DFT, FMO ESP

GAMESS-US with CUDA/AVX scratch code GAMESS-US

(free application) — | + XA-AVX/CUDA-QM
HMERFIL—F TEIERE

Yuki Furukawa, Ryota Koga and Koji Yasuda, Proceeding of JSST2011
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(74 77 1)Lingo on GPU + QM + ¥+
1. L& YWEELIETE (16,384 x 16,384 chemical compounds all-to-all by LINGO)

______ [Time(mse) ___|Speedup

1CPU 53,488 x 1.00
4CPU 14,097 x3.79
60CPU (shirokane) 2,640 x 20.26
1CPU+1GPU 1,980 x27.01
2CPU+2GPU 1,010 X 52.96
3CPU+3GPU 713 x 75.02
4CPU+4GPU 529 x 101.11

2. BERT—EADILEYM (AR OAEEIZEFEMAZTEZ. openbabel T3 R
st{ELT. QMTmin/opt

3. (TRILX—  BRTELZ? ) THERIMNLZEYIEEYHI R EVERL
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REOXIREET—2 > KEDFMO — KEDOPIEDA — HHFE

FMO /\2wF .1 on GPU

GPGPU speed
> B

2571.490 170.897 x15.0

part(G PU)

HF-SCF 708.454 619.630 x1.14
part(host)

Total 3279.944 790.527 x4.15

(—#53E)

K. Ohno, K. Mori, M.
Orita, M. Takeuchi
Current Medicinal
Chemistry 18,2,220-223
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