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Objectives

® Evaluate the performance of existing solvers

® |dentify challenging benchmarks

® |dentify successful solving techniques

® Stimulate researchers to improve theirs solvers
and do more research in Max-SAT

® Gain new insights for future evaluations



Categories

® Max-SAT
® Weighted Max-SAT
® Partial Max-SAT

® \Weighted Partial Max-SAT

Computational resources

Experiments performed on a Linux cluster with 2Ghz AMD Opteron
processors with 1Gb of RAM provided by the Universitat de Lleida



Naaxm<rroOowm

® Clone: Pipatsrisawat, Chavira, Choi & Darwiche

® ChaffBS & ChaffLS: Fu & Malik

® | B-SAT: Lin & Su

® MaxSatz: Li, Manya & Planes

® MaxSatz14: Darras, Dequen, Devendeville & Li
® MiniMaxSat: Heras, Larrosa, Oliveras & de Givry
® PMS: Argelich & Manya

® Sat4jmaxsat: Le Berre

® SR(w): Ramirez & Geffner

® Toolbar: de Givry, Heras, Larrosa & Schiex

® \W-MaxStaz: Argelich, Li & Manya



Max-SAT Category

® Clone

® | B-SAT

® MaxSatz14
® MaxSatz

® MiniMaxSat

Solvers

® PMS

® Sat4jmaxsat
® SR(w)

® Toolbar

® \W-MaxSatz



Max-SAT Category

Benchmarks

® Max-SAT Instances

» 815 instances with a timeout of 30 minutes

» Random Max-2-SAT and Max-3-SAT without timeout



Max-SAT Category

Set Name NI Clone LB-SAT MaxSatz14 MaxSatz | MiniMaxSat PMS SAT4jmaxsat SR(w) ToolBar | W-MaxSatz
MAX3SAT/40VARS 40| 376.02(28) | 1.23 (40) 1.02 (40) 1.05 (40) 3.34 (40) 9.48 (40) 1462.17(2) 629.93(9) 7.20 (40) 148 (40)
MAX3SAT/50VARS 40| 492.35(16)| 7.84(40) 6.04 (40) 5.90 (40) 25.79(40) | 58.45 (40) 480.68(3) 1287.91(2) | 57.64 (40) | 8.60 (40)
MAX3SAT/60VARS 40| 356.90(13)| 24.13(40) 15.61(40) 14.24(40) 77.53(38) | 128.38 (40) 68.05(9) 650.58(4) | 272.90 (40) | 21.63 (40)
MAX3SAT/7T0VARS 40| 7.79 (10) 124.68(40) 57.85(40) 48.82(40) 207.90(35) | 191.93 (37) 2.24 (10) 891.70(8) 334.33 (29) | 77.88 (40)
SPINGLASS 20| 6.19 (10) 11.83(20) 43.01(20) 69.40(20) 456 (20) 3.29 (10) - 24.51(10) 2402 (10) | 80.76 (20)
RAMSEY 48| 103.20(33) | 21.15(35) 12.27(29) 8.99 (34) 29.81(34) | 29.99 (35) 2.88 (33) 55.88(23) 2040 (35) | 16.57 (34)
MAX2SAT/100VARS 110| 138.34(31) | 10.53(110) 1.84 (110) 1.78 (110)  9.62(110) | 40.82 (110) 17.83(10) 97.45(20) 29.02 (110) | 254 (110)
MAX2SAT/140VARS 10| 112.22(31) | 156.54(103) | 26.83(110) | 29.57(110) | 121.54(99) | 155.06 (93) 37.74(15) 477 (20) 23540 (96) | 39.48 (110)
MAX2SAT/60VARS 110] 329.83(51) | 0.11(110) 0.03(110) | 003(110) 0.19 (110) | 0.23(110) - 140.84(21) | 0.69 (110) | 0.04(110)
MAX3SAT/40VARS 50| 37387(34)| 1.74(50) 143 (50) 150 (50) 553 (46) | 15.09 (50) 540 (10) 17.02(10) 9.54 (50) 2.13 (50)
MAX3SAT/60VARS 50| 134.16(20) | 36.05(50) 25.22(50) 23.33(50) 111.81(50) | 214.28 (50) 161 (10) 548 (10) 339.96 (48) | 3540 (50)
MAX3SAT/80VARS 50| 151.15(20) | 170.41(42) 210.89(48) | 197.58(49) 230.82(37) | 25357 (41) 111.81(18) 0.45 (10) 24194 (28) | 245.23 (47)
MAXCUT/DIMACS_MOD 62 123.42(21) 156.01(52) 83.66(52) 83.86(52) | 100.06(48) | 333.28(44) 0.93(2) 305. 10(16) 127.82(48) | 145.06(52)
MAXCUT/RANDOM 40 10.66(40) 543 (40) 5.58 (40) 15.88(40) | 683.22 (34) - 55.54(40) | 8.43 (40)
MAXCUT/SPINGLASS 5 2 67 2) 760 (3) 25.99(3) 44.96(3) 162 (3) 041(2) 9. 96 2) 475 (2) 54.07 (3)

- For each solver and for each set of instances, we display the mean time of the solved instances and the number of solved instances (in brackets) Time in seconds. Timeout: 30 minutes.
- The best performing solver: it solves the maximum number of instances in minimum time

- Solvers solving the same number of instances as the best performing solver
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Weighted Max-SAT Category

Solvers
® Clone ® SR(w)
® | B-PSAT ® Toolbar
® MiniMaxSat ® \W-MaxSatz

® Sat4jmaxsat



Weighted Max-SAT Category

Benchmarks

® Weighted Max-SAT Instances

» 325 instances with a timeout of 30 minutes
» Random Weighted Max-2-SAT and Weighted Max-3-SAT

without timeout



Weighted Max-SAT Category

Set Name NI Clone | LB-SAT | MiniMaxSat SAT4jmaxsat  SR(w) ToolBar | W-MaxSatz
RAMSEY 48 98.37(35) £ 399(36) | 708(36) 360(32) | 6289(20) @ 548(30) | 4485(36)
WMAX2SAT 90 197.41(34)| 16.79(90)  1059(%0) = 156.50(10) 95.18 (20) |« 3470 (90) | 195 (90)
WMAX3SAT 80 248.65(23)| 207.84(80) 26049(70)  652(%) | 41435(9) | 24276 (41) | 19140(80)
WMAXCUT/DIMACS MOD 62 1 32543 (25) | 75.77 (95) | 7546 (95) | 132(2) | 200.11(16) 8148 (af) | 93.79 (59)
WMAXCUT/RANDOM 40 - 16.39 (40) | 542 (40) - - 19.91(40) | 19.22(40)
WMAXCUT/SPINGLASS 5 257(2) | 250(3) 4550(4) 138 | 89280 | 3HbI7Q2)

-For each solver and for each set of instances, we display the mean time of the solved instances and the number

of solved instances (in brackets). Time in seconds. Timeout: 30 minutes.
- The best performing solver. it solves the maximum number of instances in minimum time

- Solvers solving the same number of instances as the best performing solver
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Weighted Max-SAT Category
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Weighted Max-SAT Category
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Partial Max-SAT Category

® Chaff_BS
® Chaff_LC
® Clone

® | B-PSAT

® MiniMaxSat

Solvers

® PMS

® Sat4jmaxsat
® SR(w)

® Toolbar

® \W-MaxSatz



Partial Max-SAT Category

Benchmarks

® Partial Max-SAT Instances

» 722 instances with a timeout of 30 minutes
» Random Partial Max-2-SAT and Partial Max-3-SAT

without timeout



Partial Max-SAT Category

Set Name NI | Chaff BS = Chaff LC | Clone LB-SAT | MiniMaxSat | PMS | SAT4jmaxsat  SR(w) ToolBar | W-MaxSatz
RANDOM/PMAX25AT/ 0 - - 820(1) | 0593(9) | 2157183 2021 (44) - - 149.86(89) | 40.42(90)
RANDOM/PMAX3SAT/ 60 | 4025024 224402)| 25162(19)| 5242(9) | 15647(26) 80 83 (09) | 45T (0) | 321 (16) | 1723147) | S9.04(60)
MAXCLIQUE/RANDOM/ 9 | 46404 - 189.65(79) 1 9.89 (%) 239(%) | 68.19 (%) - 2538 (95) | 11.390%)  49.3480)
MAXCLIQUE/STRUCTURED/ 62| 2628319) 544409) | 3087216) 12634(32) | 8626@6)  1T1A3(7) | 13M6(1)  1935() = 20268(33) 5330(22)
MAXONE/3SAT/ 80 | 4021423) 1167(41) | 42067(54) | 6218 (76) 130 (80) 4.23(80) 101393(0)| 2387 (70) | 1023480) | 199.16(77)
MAXONE/STRUCTURED/ 60 | 5298(7) 81212 | 281932) 2290 J10460) | 176.71(37) | 41266(3) | 4399(22) | 213144) 38589( 4)
PSEUDO/garden/ T 1346) | 078() | 2590) = 047() 1130) | 055(0) | 1420) | 255() 182(4) | 216(4)
PSEUDO/ogic-synthesis/ 7] 39402 = 3216 865.73 (3) 216282) | 255(1) - - - -

PSEUDO!primes-tlimacs-cnf/ 48| 7292099) | 4125(46) 89.72(99) 6266 (30) | 88.I6(107) 12409 (68) | 8211(40) 67.03(77) 68.71(60) | 12997(85)
PSEUDOMouting/ 15 | 160:33(19) 0.2(14) | 19.08(5) - 0388(14) | 2698 (5) - - 14394(5)
WCSPIMAXCSP/DENSE LOOSE/ | 20 | 32493(14)  14386(6) | 831.09(1) | 116 (20) 065(20) | 203(0) 586 37() 336.71(19) | 719 (20)
WCSPIMAXCSPIDENSE TIGHT/ | 20 6583( 0) 10681(18)] 2590(0) | 287 () 068(20) | 225 (20) - 19993(18) | 46184[20) 10530)
WCSPIMAXCSP/SPARSE LOOSE/ | 20 | 19.16(20) | 4180(19) | 12228(13) | 186 (20) 035@0) | 142(0) | 22286(10) 26408 (16) | 418(10) | 25.5(20)
WCSPIMAXCSP/SPARSE TIGHT/ | 20 2887(20) 162319) | 295820) | T14(2) 085(0) | 219(0) - 21999 (19) | 2036(10) 2604(20)
WCSPIWQUEENS/ T 13947) | 18945) | 8049i4) & 920() 05206) | 1295(7)  MA7Q) | 4517(6) 12735) | 85.10(6)

(
- Foreach solver and for each set of instances, we display the mean time of the solved instances and the number of solved instances (in brackets). Time in seconds Timeout 30 minutes.

- The best perfoming solver, it solves the maximum number of instances in minimum ime
- Solvers solving the same number of insiances as the best performing solver
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Partial Max-SAT Category
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Weighted Partial Max-SAT Category

Solvers

® Clone ® SR(w)
® MiniMaxSat ® Toolbar

® Sat4jmaxsat ® W-MaxSatz



Weighted Partial Max-SAT Category

Benchmarks

® Weighted Partial Max-SAT Instances

» 746 instances with a timeout of 30 minutes

» Random Weighted Partial Max-2-SAT and

Weighted Partial Max-3-SAT without timeout



Weighted Partial Max-SAT Category

Set Name NI Clone | MiniMaxSat SAT4jmaxsat  SR(w) ToolBar | W-MaxSatz
RANDOM/WPMAX2SAT/ 90 - 246.28(81) - - 213.24(88)| 196.30(88)
RANDOM/WPMAX3SAT/ 60 = 136.28(21)| 186.63(58)  641(20) = 27544 (17) = 188.75(47)] 91.81(60)
AUCTIONS/AUC_PATHS/ 88 | 50.78(88) | 31.55(88) - 16345 (77) | 48.68(88)| 24398(70)
AUCTIONS/AUC_REGIONS/ 84  3051(84) | 1.61(84) 13020 82) | 645(84) | 6.70 (84)
AUCTIONS/AUC_SCHEDULING/ | 84 = 228.16(74) | 46.22(84) - 23183 (55) | 74.11(82) | 10385(82)
PSEUDO/factor/ 186 | 9.85(186) | 1.7 (186) = 598.29(55) - 246.39(12) | 0.43 (186)
PSEUDO/miplib/ 16 13242(5) 41.66(5) 6.74 (3) | 244.85 (6) 292 (4) 150 (4)
QCP/ 25 - 2001(20) 377.01(14)| 65250 (5) = 191.07(12) | 37.54(11)
WCSP/PLANNING/ 71 26115(62) 0 997 (F1) | 7322(16) 36548 (52) = 2282(52) | 101.49(59)
WCSP/SPOTS/DIR/ 21 9.32 (6) 383 (3) 056 (1) = 292(6) 128.04(5) | 17.35(2)
WCSP/SPOTY/LOG/ 21 727 (5) 9.18 (4) 054 (1) | 14.91(6) 11141(4) | 640.86(4)

- For each solver and for each set of instances, we display the mean time of the solved instances and the number

of solved instances (in brackets). Time in seconds. Timeout: 30 minutes.
- The best performing solver: it solves the maximum number of instances in minimum time
- Solvers solving the same number of instances as the best performing solver
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Weighted Partial Max-SAT Category
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Weighted Partial Max-SAT Category
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Thanks to the people that contributed
solvers and benchmarks, and to the

Universitat de Lleida for allowing to
use its cluster

We encourage you to participate in the
Max-SAT Evaluation 2008

R I University
Q j ‘1‘ of Southampton
- <



