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Improvement in large size fluid dynamics simulation with CBETM

YUSUKE ARAILY RYO SAWAILt YOSHIKI YAMAGUCHI,
TsuToMU MARUYAMAt and MORITOSHI YASUNAGA't

The Cell Broadband Engine (CBE) is developed as a high-performance multimedia process-
ing environment. CBE is a heterogeneous multicore processor that incorporates the PowerPC
Processor Element (PPE) and Synergistic Processor Elements (SPEs). Each SPE is a spe-
cial purpose RISC processor with 128-bit SIMD capability. In this paper, we describe a new
computation method for FHP-II model with CBE. FHP-III model is used for simulating fluid
dynamics. The approach is very suitable for simulating very complicated shapes. However,
the need to compute a large number of grids makes it unrealistic to simulate on a desktop
computer. In our implementation, the speedup of FHP-III model is about 21 times compared
with Pentium4 3.4GHz when there are about 10 millions lattices.
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Xeon Xeon(SSE) P-4 P-4(SSE) CBE
clock(GHz) 3.06 3.4 3.2
# of core 1 1 7
L2 Cache 512KB 1MB 7x256KB
DRAM(GB/s) 4.2 6.4 25.6
time(msec) 1282.14 2175.69 940.323 2375.38 43.7324
sppedup 0.733 0.432195 1.00 0.396 21.5
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