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High Speed Homology Search System with Reconfigurable Hardware
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YOSHIKI YAMAGUCHI," YOSUKE MIYAJIMA,! T'SUTOMU MARUYAMA'
and AKIHIKO KONAGAYAT:ttt

In this paper, we show that we can achieve high speed homology search by only adding
one off-the-shelf PCI board with one Field Programmable Gate Array (FPGA) to a Pentium
based computer system in use. FPGA is a reconfigurable device, and any kind of circuits,
such as pattern matching program, can be realized in a moment. The performance is almost
proportional to the size of FPGA and we can easily obtain latest/larger FPGAs by using
off-the-shelf PCI boards with FPGAs, at low costs. The time for comparing a query sequence
of 2,048 elements with a database sequence of 64 million elements by the Smith-Waterman
algorithm is about 75 sec, which is about 150 times faster than a desktop computer with a
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1 GHz Pentium III.
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Fig.4 Serial processing and parallel processing.
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Fig.7 Relationship between parallelism and data width.
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