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Proposal of FPGA-based calculation system exploiting thread
level parallelism for scientific applications
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There are niany ongoing researches on acceleration of various scientific applications using FPGAs.
Dozens of throughput of general-purpose processors can be easily achieved on an FPGA if a target algo-
rithm has high degree of loop- or data-level parallelism. However, it becomes instantly difficult to improve
performance with FPGAs at a slight complexity being introduced to the algorithm. Nevertheless, there is
an increasing motivation to expand application range of FPGAs due to strong demands of cost reduction
for developing application specific hardware. We think that the key for expanding application range is to
exploit thread-level parallelism, and we are going to propose a computation system composed of various
modular hardware. This paper takes up a recent stochastic biochemical simulation algorithm, which is a
fairly complex Monte Carlo Method, and discusses the benefit of the proposed architecture.
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