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42 TFlops Hierarchical N-body Simulations on GPUs
with Applications in both Astrophysics and Turbulence

GPU 42Tflops

N 2
Barnes Hut Treecode
FMM: Fast Multipole Method GPU
GPU
256 GPU
1,608,044,129 42.15TFlops
16,777,216 20.2TFlops

GPU Graphics Processing Unit  Tflops 1 1



Gordon Bell
1987
IEEE Computer Society

11

Peak Performance

Oak Ridge National Laboratory, Cray

Price Performance

, NVIDIA GPU Cluster

2009 9(1)
Special Category IBM, Lawrence Livermore National Laboratory, IBM Blue Gene
Special Category D. E. Shaw Research, ASIC

2008 Peak Performance Oak Ridge National Laboratory, Cray 6 (0)
Special Category Lawrence Berkeley National Laboratory

2007 |Peak Performance Lawrence Livermore National Laboratory , IBM 4 (2)
Peak Performance U. of California, Lawrence Livermore National Laboratory, IBM, Carnegie Mellon U

2006 [Special Category IBM, Lawrence Livermore National Laboratory 6 (4)
Peak Performance (Honorable Mer ,Intel

2005 |Peak Performance Lawrence Livermore National Laboratory , IBM 6 (1)

2004 Peak Performance 4 )
Special Category Sandia National Laboratories, Abaqus Corp., U.C. Berkeley
Peak Performance California Institute of Technology,

2003 |Special Category Carnegie Mellon U., New York U., Pittsburgh Supercomputing Center 6 (2)
Special Category ,
Peak Performance , NEC, NEC , s
Special Category , NEC,

2002 |Special Category » 64
Special Category Sandia National Laboratories, U. of Colorado at Boulder
Special Category U. of Illinois at Urban-Champaign
Peak Performance ,

2001 |Price Performance Seoul National U. 7 (2)
Special Categeory U. of Chicago, Northern Illinois U., Max Planck Institute for Gravitational Phys
Peak Performance ,

P00 Peak Performance 6 (2)

Price Performance (Honorable Mg

U. of Kentucky

Special Category

U. of Chicago, Intel

1999

Performance Lawrence Livermore National Laboratory, U. of Minnesota
Price Performance

Special NASA Langley Research Center, Argonne National Laboratory
Special U. of Chicago, Argonne National Laboratory




GPU

190 Core i7 Cpus
360 Gpu Cards
760 Gpu chips
2.93 TB Memory
60.8 TB HD

GPU




