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FPGA- based Smith- Waterman Algorithm Accelerator
with Backtracking

70U Dan, DOU Yong, XIA Fei, NI Sh+ ce
( Collge of Computer, Natonal Univ. of Defense Technology, Changsha 410073, China)

Abstract: The Smith-Wateman algorithm accelerator with backtracking, which has not been mplemented in hardware befare, is
designed and mplemented on FPGA platform with systolic aray by storing the path data into DRAM. The key techniques of backtrack ing
design and the architecture of algorithm accelerator are discussed in detail. Compared wih the conventional scheme, the FPGA-based
accelerator wih backiracking & more effective, with the acceleration reaching 161.
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Fig.2  Address mapping of alignment
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Tab.1 Speedup constrasting to conventional scheme
§T (bp) (s) (s)
1024 0. 000355 0. 006228 17. 54
2048 0. 000865 0. 063860 73. 83
4096 0. 002885 0. 419961 145. 57
8192 0. 010798 1. 478492 136. 92
16384 0. 042436 6. 871890 161. 94
FPGA SW , SW
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