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Extracting Subsequence of Boolean Variables using SAT-solver
Sachoun Park' -Gihwon Kwon™

ABSTRACT

Recently in the field of model checking, to overcome the state explosion problem, the method of using a SAT-solver is mainly
researched. To use a SAT-solver, the system to be verified is translated into CNF and the Boolean cardinality constraint is widely used
in translating the system into CNF. In BCC it is dealt with set of boolean variables, but there is no translating method of the sequence
among Boolean variables. In this paper, we propose methods for translating the problem, which is extracting a subsequence with length k
from a sequence of Boolean variables, into CNF formulas. Through experimental results, we show that our method is more efficient than
using only BCC.
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Problem (1) A(2) (3) Ad) 4D-DT (B) AB) AT (B) A (D A
cl0 2,148 272 1,228 780 1,000
c20 2,097,552 1,056 6,312 3,920 8,000
c30 Mem Mem 15,962 9,780 27,000
60 Mem Mem 76,448 46,320 216,000
cl20 Mem Mem 356,192 214,080 1728,000
cl60 Mem Mem Mem 404,480 Mem
cl80 Mem Mem Mem 523,400 Mem
c200 Mem Mem Mem 657,600 Mem
c220 Mem Mem Mem Mem Mem
rl0 704 514 1,303 861 633
rl5 3,600 1,636 3453 2777 1,999
20 15,461 3478 6,827 6,117 4,243
125 51,756 6,787 11458 12,449 8,299
r30 118588 11,226 17,393 21,007 13,683
35 508,284 17574 24,784 33,263 20,984
rd5 Mem 35,187 44,170 70,503 43,329
i Mem Mem 69,320 130,001 75,304
55 Mem Mem 100,419 218,600 129,079
10x10 633 584 1,312 994 63
18x10 1,387 514 2628 1,281 1,721
15%20 106,379 1,737 4,703 4023 4,284

20x20 338,022 3,394 6,757 6,777 5,733
25x25 Mem 4976 11,397 11,069 11677
40x40 Mem Mem 3B0T7 42017 37,369
45x50 Mem Mem 48912 52,160 70,184
40x79 Mem Mem 71,211 90,420 99,630
50x100 Mem Mem 120,732 175,199 202,626
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Problem (I A2) B A 4D-DT (5) A (6) ALT) (B) A(D A0
cl 0.008 0.004 0.004 0.003 0.003
c20 9.236 51.251 0.016 0.015 0.015
c30 Mem Mem 0.076 0.45 0.069
b0 Mem Mem 0.544 0.321 0.832
cl20 Mem Mem 384 2441 1.320
clf) Mem Mem Mem 6.320 Mem
cl80 Mem Mem Mem 9.740 Mem
c200 Mem Mem Mem 16.165 Mem
c220 Mem Mem Mem Mem Mem
rl0 0.004 0.000 0.004 0.004 0.004
rl3 0.028 0.008 0.012 0.016 0.012
r20 0.200 0.044 9.968 0.032 0.056
25 2640 0.248 369.080 0.140 0.176
30 21937 1.532 179.790 0.49 0.816
r3 Time 7428 Time 10.668 2188
45 Mem Time Time 40.234 25985
5% Mem Mem Time 85.585 121.604
o Mem Mem Time Time Time
10x10 0.004 0.000 0.008 0.004 0.004
18x10 0.008 0.000 0.008 0.004 0.004
15x20 30.625 0.120 0.020 0.028 0.028
20x20 99.418 0.476 1.604 0.032 0.028
25x25 Mem 22.101 71008 0.084 0.128
40x40 Mem Mem Time (0652 0.540
45x50 Mem Mem Time 1.188 1.860
40x74 Mem Mem Time 2.224 1.964

50x100 Mem Mem Time 4144 4.084
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