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Hardware Boolean satisfiability solver with enhanced constraint

MA Kefan, XIAO Liquan, ZHANG Jianmin, LI Tiejun, ZHOU Shanxiang
(College of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract; Taking advantage of parallelism and flexibility of field-programmable gate array, a novel Boolean satisfiability solver based on an

improved local search algorithm on the reconfigurable hardware platform was proposed to solve large-scale Boolean satisfiability problems. In

comparison with the past solver, the preprocessing technology can strongly improve the efficiency of solver; the strategy of strengthening the variable

selection can avoid the same variable flipped continuously and repeatedly. It can reduce the possibility of search falling into local optimum. The

experimental results indicate that the solver can solve problems of up to 32k variables/128k clauses, and has better performance than previous

works.
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Alg.1 Main procedure of our algorithm
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Fig.1 Hardware overview
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Tab.1 Performance comparison between WalkSAT and ECWSAT
A WalkSAT!'! ECWSAT
S N N - i #05,/ s i #H0S / e T L
(Mflip/s) (Mflip/s)
uf225 - 028 225 960 3 10907  2.709  0.004 8271 3.94 0.002 1.9
2000 2000 8500 3 446781 3.282 0.136 1130182 9.36 0.121 1.1
sal04 -910 22000 58 740 3 8136943 3.320 2.451 6491388 5.25 1.237 2.0
%2 Hardware 5 ECWSAT 188 L %5
Tab.2 Performance comparison between Hardware and ECWSAT
HlE Hardware' "’ ECWSAT
S N, N, N i #ps,../ e i #fps,../ e Jin Lt
(Mflip/s) (Mflip/s)
uf225 - 028 225 960 3 11455  2.08 0.006 8271 3.94 0.002 2.6
2000 2000 8500 3 3420044 6.91  0.495 1130182 9.36 0.121 4.1
sal04 =910 22000 58 740 3 2308837 15.81 0.584 6491388 5.25 1.237 0.5
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