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SAT Solver ZENN and Its Heuristics
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Boolean Satisfiability Problem (SAT) determines whether there exists a variable assignment that makes a propo-
sitional Boolean formula evaluate to true. If such an assignment exists, the formula is satisfiable, otherwise, the
formula is unsatisfiable. SAT problem is the first known NP-complete problem proven by Stephen Cook. Many real-
world problems were formalized as SAT problems. This includes verification problems in hardware and software,
planning, scheduling and combinatorial design. Thus, SAT problem is one of the most important and extensively
studied problem in computer science. Designing efficient SAT solvers is widely expected.

This paper describes a SAT solver ZENN 0.1.0, which won the 2nd prize on SAT Competition 2013 (Application,
SAT) and 3rd prize on (Application SAT+UNSAT). We evaluate ZENN 0.1.0 using benchmarks of the competition.
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(2)

LubySE = {1,2,4,4,8,1,1,2,4,8,16...} (3)
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SAT UNSAT TOTAL
MiniSat2.2.0 92 101 193
ZENN 0.1.0(Luby SE Phase) 96 93 189
ZENN 0.1.0(LBD+CDLV Phase) 87 116 203
ZENN 0.1.0 96 116 212
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7% 2: SAT Competition 2013 result(SAT)

Rank Solver SAT
1 Lingeling aqgw 119
2 ZENN 0.1.0 113
3 satUZK 48 110
4 Riss3g 3g 108
5 Lingeling 587f 107

5000 SAT Competition 2013 Application

TTF
«Lingeling aqw f‘/gélﬂu //
lod

woo | ©ZENN ©.1.0 fﬁ”s 7*

osatUzK 48 28 4 |
,°2‘/D“D

300 [ aRiss3g 3g Fod]
+Lingeling 587f af )g/

2000 “ :

1000 |

60 70 120

80 % 100
number of solved instances(SAT)

4: SAT Competition 2013 result(SAT)

# 3: SAT Competition 2013 result(UNSAT)

Rank Solver UNSAT
1 Lingeling aqw 112
2 CSHCapplLC 106
3 Lingeling 587f 105
4 glue_bit 1.0 102
13 ZENN 0.1.0 95




The 28th Annual Conference of the Japanese Society for Artificial Intelligence, 201/

000 SAT Competition 2013 Application

«Lingeling aqw U@‘ﬁ !
woo | ©CSHCapplLC ;@zﬁ
olLingeling 587f mgﬁif‘
#

+~glue _bit 1.0
+ZENN ©.1.0

CPU time (s)

2000

1000

60 70 80 %0 100 110
of solved instances(UNSAT)

30 40

50 120
number

5: SAT Competition 2013 result(UNSAT)

7 4: SAT Competition 2013 result(SAT+UNSAT)

Rank Solver SAT UNSAT TOTAL
1 Lingeling aqw 119 112 231
2 Lingeling 587f 107 105 212
3 ZENN 0.1.0 113 95 208
4 CSHCappILC 100 106 206
5 CSHCapplLG 106 99 205
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6: SAT Competition 2013 result(SAT+UNSAT)
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