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Remarkable improvements on SAT solvers over the last decade have led the success of SAT-based constraint

solvers. However, existing SAT-based constraint solvers cannot efficiently solve constraint optimization and

enumeration problems since those solvers invoke SAT solvers multiple times from scratch and cannot reuse

search information such as learnt clauses. Recently, incremental SAT method has been proposed to effi-
ciently solve these problems. In addition, SAT Race 2015 provides its API which enables us to implement
general purpose system using incremental SAT method. In this paper, we extend the incremental SAT API
and develop the incremental SAT-based constraint solver iSugar. By using the incremental SAT method,

iSugar can reduce the invocation overhead and allows us to reuse learnt clauses. To evaluate the efficiency

of iSugar, we carried out experiments on shop-scheduling, N-queens, and Hamiltonian cycle problems. In

the result, iSugar succeeded in improving computation time and the number of solved instances compared

with the existing constraint solver Sugar.
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06 HCPODOOOD (DOOD)

Instance Sugar  iSugar Instance Sugar  iSugar Instance Sugar  iSugar
1-Fulllns_3 093 075 DSJC500.1 268.93  9.15 mulsol .3 (T.0.) (T.0.)
1-Fulllns_4 10.74 1.52 DSJC500.5 (T.0.) 24.79 mulsol.i.4 (T.0.) (T.0)
1-Fulllns_5 (T.0) 623 DSJC500.9 (T.0)  46.48 mulsol.i.5 (T.0.) (T.0.)
1-Insertions_4 1.44 1.02 DSJR500.1 (T.0.) 4.29 myciel3 0.45 0.28
1-Insertions_5 155.88 3.01 DSJR500.1¢ (T.0.) 48.85 myciel4 0.74 0.48
1-Insertions_6 (T.0.) 74.89 DSJR500.5 (T.0.) 24.99 myciel5 2.32 1.02
2-Fulllns_3 0.03 0.79 fpsol2.i.1 (T.0.) 8.33 myciel6 8.31 2.36
2-Fulllns_4 142.51 3.81 fpsol2.i.2 (T.0.) (T.0.) myciel7 120.52 3.79
2-Fulllns_5 (T.0.) 135.47 fpsol2.i.3 (T.0.) (T.0.) qg.order100 (T.0.) (T.0))
2-Insertions_3 0.66 0.47 games120 15.22 1.56 qg.order30 (T.0.) 13.55
2-Insertions_4 10.74 1.81 homer 0.60 0.71 qg.order40 (T.0.) 30.28
2-Insertions_5 (T.0.) 24.67 huck 0.26 0.28 qg.order60 (T.0.) 122,55
3-Fulllns_3 4.95 1.16 inithx.i.1 (T.0.) (T.0.) queenl0-10 10.62 3.76
3-Fulllns_4 (T.0.) 4.25 inithx.i.2 (T.0.) (T.0.) queenll_11 7.12 3.67
3-Fulllns_5 (T.0) (T.0.) inithx.i.3 (T.0) (T.0.) queen12_12 1270 3.80
3-Insertions_3 0.66 0.67 jean 0.25 0.27 queenl3_13 58.44 4.46
3-Insertions_4 47.59 3.32 latin_square_10 (T.0.) 136.05 queenl4_14 48.78 4.13
3-Insertions_5 (T.0.) (T.0.) le450_15a 36.43 7.08 queenl5_15 83.54 5.62
4-Fulllns_3 3.49 1.60 le450_15b 1.02 0.96 queenl6_16 45.96 6.57
4-Fulllns_4 (T.0.) 16.00 le450_15¢ 397.81 10.18 queen5_5 0.76 0.77
4-Fulllns_5 (T.0.) (T.0.) 1le450_15d (T.0.) 9.93 queen6_6 1.45 1.15
4-Insertions_3 1.03 0.78 le450-25a 231.74 7.09 queen’_7 3.44 1.52
4-Insertions_4 (T.0.) 15.20 le450_25b 153.24 7.29 queen8_12 6.35 3.36
5-Fulllns_3 20.21 2.50 le450_25¢ 358.79 10.05 queen8_8 4.11 2.51
5-Fulllns_4 (T.0.) 124.32 le450-25d 192.61 10.42 queen9_9 3.98 2.97
abb313GPIA (T.0.) 22.66 le450_5a 18.68 5.73 schooll 0.85 0.84
anna 0.25 0.29 1le450_5b 24.66 5.97 schooll_nsh 0.89 0.88
ash331GPIA 0.63 0.70 1le450_5¢ 133.36 7.59 wap0la (T.0.) 54.86
ash608GPIA 1.19 1.17 le450_5d 32.94 7.72 wap02a (T.0.) 58.37
ash958GPIA 1.57 2.97 miles1000 24.25 4.19 wap03a (T.0.) 167.95
david 0.25 0.30 miles1500 66.24 5.27 wap04a (T.0.) 179.07
DSJC1000.1 (T.0.) 20.91 miles250 0.26 0.27 wap05a (T.0.) 19.12
DSJC1000.5 (T.0.) 104.70 miles500 24.90  3.78 wap06a (T.0.)  20.26
DSJC1000.9 (T.0.)  360.99 miles750 376.39  3.73 wap0T7a (T.0.)  42.26
DSJC125.1 3.23 2.11 mugl00_1 1.06 0.75 wap08a (T.0.) 46.10
DSJC125.5 16.62 3.93 mugl00-25 1.05 0.78 willl99GPIA (T.0.) 7.05
DSJC125.9 140.48 6.55 mug88_1 1.32 0.79 zeroin.i.1 57.97 4.68
DSJC250.1 5247  4.28 mug88_25 097  0.76 zeroin.i.2 (T.0.) (T.0.)
DSJC250.5 201.99 958 mulsol.i.1 4220 3.90 zeroin.i.3 (T.0.) (T.0.)
DSJC250.9 (T.0.) 13.66 mulsol.i.2 (T.0.) (T.0.)




