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Abstract  The Maximum Satisfiability Problem (MaxSAT) is an optimization form of the well-
known Satisfiability Problem (SAT) and a classic NP-hard combinatorial optimization problem.

The Weighted Partial MaxSAT (WPMS) is the most general type of MaxSAT problem, which

includes hard clauses that must be satisfied, corresponding to the constraints in optimization
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problems, and weighted soft clauses that correspond to the optimization objective in optimization
problems. WPMS aims to satisfy all hard clauses while maximizing the total weight of the satisfied
soft clauses. Many optimization problems in industrial scenarios and academic fields can be trans-
formed into WPMS for solving. Therefore, WPMS has a wide range of application domains and is
of important research significance. The local search method is a well-known and widely studied
incomplete method for solving WPMS. The clause weighting technique is an effective and crucial
technique that is commonly used in WPMS local search algorithms, which assigns dynamic
weights to clauses and updates them during the search process to guide the search direction, helping
the algorithm escape from local optima. The most advanced WPMS local search algorithms have
proposed or adopted effective clause weighting techniques to help them search in different solution
spaces. However, existing clause weighting techniques only update the dynamic weights of clauses
based on the current local optimal solution without considering any historical information, which
may limit the perspective of clause weighting and lead to inaccurate guidance of search direction.
To address this issue, a new clause weighting technique called Hist-Weighting (Clause Weighting
with Historical Information) is proposed, which simultaneously considers the current and historical
information to update the dynamic weights of clauses, in order to improve the search accuracy and
efficiency of the clause weighting scheme and the local search algorithm. Specifically, Hist-Weighting
assigns greater dynamic weight increments to clauses that are not satisfied by both the current
and historical local optima, making the algorithm more inclined to satis{y clauses that have not
been satisfied for a long time and are difficult to satisfy, so as to improve the accuracy of the
clause weighting scheme. In addition, in Hist-Weighting, the increment of clause dynamic weights
can be adaptively adjusted to make the clause weighting scheme more flexible. Hist-Weighting
also sets upper and lower limits for the increment of dynamic weights in clauses, ensuring the
stability of the clause weighting scheme. To evaluate the performance of the proposed Hist-
Weighting clause weighting technique, it was applied to three state-of-the-art WPMS local search
algorithms, namely BandMaxSAT, SATLike3. 0, and CCEHC. The experimental results on all
WPMS instances of the incomplete track of the last five years of MaxSAT Evaluations show that
the improved algorithm using Hist-Weighting can increase the number of winning instances by
about 10% to 60% compared to the baseline algorithm, indicating the effectiveness of the proposed
Hist-Weighting clause weighting technique in solving WPMS. In addition, ablation studies are
performed by comparing the improved local search algorithms using Hist-Weighting and their
variant algorithms, indicating the effectiveness of the mechanisms in Hist-Weighting, including
restricting the upper and lower limits of dynamic weight increments and adapting dynamic weight

increments.
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PR A o 1o BEARTH 2 L 0F4 ¢ B Sh A 3 it =
LK min cine, 22N max cinc. 5 0] ¢ AR AE
a AN & S I 2y A5 A 3 o R SR IR 3 i ime

Hist-Weighting 52 Fr |- J& — Fh 8 % ¥ 7] 3 &
PR 0 i 0 BEOR L Bk 3 Ry R AR O AR 2 i Ty
B4 A R B e PG o TS R B A O A AR
FA) S SACE By 3. 7E CCEHC,SATLike(3.0)
BandMaxSAT Z53K fig WPMS () J& 48 & 54 s
N T4 B 25 A B 3 B BN A 2 R e
10~15 47. F it ¥ Hist-Weighting Ji ] T 3% 26 84
2 HE A 3 B E R Rk 2 TP 10~
15 47 Rpw].

4.2 Hist-Weighting BB 5MH &

Hist-Weighting 1) 32 2 T A0 & 25 & % 18 Y
T 5 08 d5e A0 g8 LA B S b ) Jal 30 e A At o otk i
A AR (1 3G . X T (R BB A R A
el o« 5 F— R it if o BT AW R T 47,
Hist-Weighting 2% 4 Jii% 74 2 A HE (153 T4
o 2 AR TT R AR 43 D IE . DT f8 3T A R R
b ) B A AR A IS A B e A R
48 2R I R s ~ S ~ Smar 5 S HOR PR
il ) Sh A AU B R TR o R B S AR
Toik K.

By F R M MaxSAT [a] 81 Ja) 5 48 28 5395 1 14
FKEF flip BFH R BENERE IR R
JE AR PR 0 2 5 AN AR S A A
DR AT Y, AR 95 24 FiF = F8 e UG A o 4 1K
SR A ME LA B R N % UE B 1. Hist-Weighting
56 T YT Py s SR B UG A . BE A8 X T ) 14 ME Tl
JE TR AT B A A 4 R L DA T B A b R R R
BASAE 51 AR R B LT 1 .

Ak 7E Hist-Weighting 9 3it ih BEA 2 FE44
NA N ZREVE R B AE B A R B 4 R o 70 o
JT AN il ) 1) Bl 28 B B R R — A [ E AN AR
(AL o T A AR B ) v AR ST AR A 1 de R (B R B O
IO b B A B 33X RE B B T AL G O TSR i R
PE. I3 —J7 T AR A IXORE Y ) 1Y) Bl A A 4
HANFE L HEEATH B AR AH R A, B ) b 2
DB — A1 43 O IE B A8 T LR b ORI AL A
SERFAX P I TR0 R 1 B2 TT, AXFER
R SR B B A PR O BLAE S 2 i 4Rt
e, X T xR Ry 1 AT, REE R A
EE AR S e B — R R A A Y AR

TG » BV PR AN 06 2 A B ) B 0 ) A R A
A IS E . 92 B — B A AR 4 —
N 5] L cimestam p L8478 TCR B G N30 5% 2
HEIEARIR B A timestamp[ a0 J<timestamp[ x, I
YL 2 1 b — R B L o, B Y R B ACEE.

& Z  Hist-Weighting 54 1 24515 J7 L5 & .
P T EBE R 2R RO A S B S
K45 W] . Hist-Weighting S — G % 2 of 4%
B et iR i WPMS [a] (1) Jmy 8 48 28 58035 i
A IA s v

5 XBWEREHH

AR SCE PR HE R SR AL 46 = AR A WPMS [ il fi
Stk iy JR A & A kL B CCEHCM™, SAT Like 3. 05
1 BandMaxSAT™Y, % W B Hist-Weighting T I
W = A B BT A B R S A 23 i By CCEHC-
HW, SATLike3. 0-HW, BandMaxSAT-HW. A F5
N AR VCE AR5 R A R R S I R
A HEAT XS L & fiJ TR 45 B0 RROAS b ABOT i S 5 LA g
Br Hist-Weighting H1 45 4 15 & 11 1 4F H.

5.1 XWIRE

AR SCELEG v A Sk B C A S
HEENYE Ubuntu 16. 04 Linux &4¢,CPU K54
Intel Xeon E5-2650 v3@2. 30 GHz ML &% |15 17.
S FiE A ) 46 Ol i L 4E MaxSAT Evaluation®
(MSE) B MSE2018~MSE2022 (3dE S £ 409 ir g
WPMS 47, ¥ MSE2022 #E 56 #5 41 WPMS 55 44
ekl WPMS2022., DL e 4. 2% 5535 (9 1L ) )
B 300s, 5 MSE A 5¢ 7 4119 i B — 3 45503k
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Hist-Weighting Fp 40 & £ 2 806 65 14 4> BR ]
TS SAEIG S E RIS E i P ~Smin ~ S »
BT R 2y € (106 ]300, €02425] 55,0, €
(1,615, €[2.25]. 5% 1 A 3 ECE T H SMAC3™
TS Z S T HE ) 2 8T I LR %
CCEHC fl SATLike3. 0 . fe 2 83 th 1 e b 2
BB N Boin = 1y Popae = 225 Spain = L 3 Sppae = 23, SL I
rh A 2R BT R T R AR Hh i BOA S BUE 1T . A5 B
PERA H B Hist-Weighting 9 104> 2 80z 4
R U sp R Sine 0 54 IR A T — 3.
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5.2 BSREEEHHRARKIL

AN OB 25 B R R O Bk RS X L
BandMaxSAT 5 BandMaxSAT-HW ., SATLike3. 0
5 SATLike3. 0-HW ,CCEHC 5 CCEHC-HW 71 %%
HE4E WPMS2018~WPMS2022 | [y % Lt 45 5 43 5
MR 1~k 3 Fin. R P S JEN RN EH
R b ARG cost (B CBIDBOZ B BT AN 6 2 /Y F )

(0 L RAA T 2 B FEILES 2 1) N TS Tk
— R AR cost (BB AN B B )7 R
SRAT B 5] 45 L 114 SF- 49 1 SR A T R A 40 X
—PEH F8 bRt B 72 T CCEHC, SATLike3. 0,
BandMaxSAT % MaxSAT J&y ##8 R A k. £
eIt B 45 S UKL A

% 1 BandMaxSAT 5 BandMaxSAT-HW ZE & #iE&E P& Rt
. . BandMaxSAT BandMaxSAT-HW
MR S IR A% SEX ]/ s FREAS %L S E] /s
WPMS2018 172 93 77. 86 103 100. 78
WPMS2019 297 155 101. 19 191 109.01
WPMS2020 253 129 112.91 156 118.03
WPMS2021 151 63 134.19 86 136. 64
WPMS2022 197 86 112.61 102 125.23
% 2 SATLike3. 0 5 SATLike3. 0-HW 7E & #iB & R E Rtk
A . SATLike3. 0 SATLike3. 0-HW
ik I HHE B R [/ s B 4 s
WPMS2018 172 73 80. 95 116 108. 16
WPMS2019 297 143 86. 74 185 103. 25
WPMS2020 253 114 84. 49 160 111.57
WPMS2021 151 65 122. 48 77 99. 05
WPMS2022 197 77 109. 32 107 126.93
% 3 CCEHC 5 CCEHC-HW 7ZE & E&E L& RXTtE
B 5 %% : CCEHC : _ CCEHC-HW ‘
FMEAE S/ s FRIEA %L ] /s
WPMS2018 172 69 91. 86 98 93.53
WPMS2019 297 117 115. 60 152 119. 60
WPMS2020 253 93 112. 22 139 137.13
WPMS2021 151 47 136. 35 73 148. 90
WPMS2022 197 67 140. 84 97 148. 00

M 1~ 3 R LLFE . Hist-Weighting
TR A BB 35 A 4% R S 1 1Y 5K g WPMS
(4 J7 T 48 22 440 B BandMaxSAT, SATLike3. 0 F
CCEHC 8. & B i Hist-Weighting i 38 1] 14
A PE. 76 & B4 |, BandMaxSAT-HW it 3k
A5 10 3R I A B 29 8 3 BandMaxSAT () 119 ~
37% ;SATLike3. 0-HW Jif R 15 1) 35 i 55 491 1~ 50 24
M3k SATLike3. 0 ) 18% ~59% ; CCEHC-HW fif
SRAS 1 3% Bk 5 ) A %29 8 a2 CCEHC 1 30% ~
55%. Al DA & H Hist-Weighting %} CCEHC, SAT-
Like3. 0, BandMaxSAT 58 9 49 vit B B AR vk 326 U
XJ& T SATLike3. 0 2R H 09 A i ACAL #l L
CCEHC H 47, 1fii BandMaxSAT 7 SATLike3. 0 [
SEnh b T T ) bR Ak vk RN AR ST e R OR
&, it CCEHC,SATLike3. 0. BandMaxSAT = ff

SR 1Y M R R B A UK 8 1 L Hist-Weighting X
EATT A R g AR R U5

SNT N W G B Hist-Weighting % 4% &
RN TEM M A SRR B AR /N BB T 35
AMREMER WPMS 5641, F 3% 4 hif4ixt b1 = b
LR vk DA K %) v ) Hist-Weighting g8k BUAS 3R
fift X 35 NELBIY cost (B, TP — " FRFIERER
b BsF ) PSR A AT AT A MGG SR RT LR Y A SR S X
BB 5] 1, Hist-Weighting 78 fff 0 B2 b X 28 5 12
A 2 E 2 TE, X BandMaxSAT 142 7 fix £ 71 ik
48.9% % SATLike3. 0 iy T+ £ ] ik 37. 8% . X}
CCEHC Wy #2721 ik 42. 6 %. Mo fER R iF £
BB Hist-Weighting H: 45 G805 55 Bl 3k 28 57 75 4%
FIFAT A% ULB] Hist-Weighting ) 52 8% 8. % $2 71
WPMS Jaj B4 2 53 15 1 48 R g
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R4 HFEEHZ5X A Hist-Weighting 2 # ARA R F 40 cost LR LE

e BandMaxSAT BandMaxSAT-HW  SATLike3.0 SATLike3.0-HW  CCEHC  CCEHC-HW
aus. f()rrr?ulaf(). 8_2021_atleast_31_max-4_ 416 371 395 391 164 384
reduced_incomplete_adaboost_4. wenf
aus. f()rmulafo. 872()217atleas't7637max-57 300 276 208 282 542 311
reduced_incomplete_adaboost_3. wenf
aus. formula_O. 8_2021_alleaspl_63_maX*5_ 578 445 161 428 _ 504
reduced_incomplete_adaboost_5. wenf

< na _R

aus. formula_(). 8_2021_atleast_63_max-5_ 557 441 595 466 - 512
reduced_incomplete_adaboost_6. wenf
Brazillnstance6. xml. wenf 784 706 - 688 — —
car. formlula_O. 8_2021_atleast_15_max-3_ 1066 959 1062 998 1290 1166
reduced_incomplete_adaboost_6. wenf
car. formyla_O. 8_2021_atleast_63_max-5_ 602 476 602 454 590 536
reduced_incomplete_adaboost_4. wenf
comp02. wenf 285 264 268 242 936 799
compl2. wenf 1085 908 1109 1005 1407 1092
compl5. wenf 263 232 276 266 710 573
compl6. Ip. sm-extracted. wenf 1003 917 1207 1073 — —
compl8. wenf 247 223 252 241 405 362
instancel0. wenf 6420 6275 6719 6583 — 13388
instance7. wenf 1150 1142 1384 1169 3709 3300
instance8. wenf 3973 3042 4474 3658 11545 9616
lisbon-wedding-10-18. wenf 673 647 669 558 650 519
lisbon-wedding-4-19. wenf — 1480 — — — 1320
lisbon-wedding-7-17. wenf 617 610 693 612 — 597
metro_8_8_5_20_10_6_500_1_3. Ip. sm- 248 205 230 205 - -
extracted. wenf
MinWidthCB_mitdbsample_300_32_1k_15s_ 28060 27105 98155 27225 31755 30090
2t_17. wenf
Mm\f]ldthLB_mlldbsample_SOO_43_lk_15s_ 11735 39210 11995 40080 16630 45550
1t_15. wenf
polysite-bloat. wenf 194 140 216 205 — —
role_university_0. 55_2. cnf 235364 222869 226567 224581 588321 552825
Rounded BTWBNSL_insurance_100_1_ 176183588 174543675 225421190 173672379 179609452 177042999
3. scores_TWBound_2. wenf
Rounded_CorrelationClustering_Protein4_ P ) _
BINARY_N360. wenf 17451640 17243101 18195509 16591666 113351860 102789595
Rounded_CorrelationClustering_Protein4 _ .
BINARY_ N400. wenf 20817173 18851644 20534362 18937210 148973794 145595861
Rounded_CorrelationClustering_Vowel_ oA oar ] _ _
BINARY_N760_D0. 200. wen! 110894235 84220519 90631116 83703783
simNo_10-s_5-m_100-n_100-fp_0. 01- 1. 87E+15 9.55E+14 5. 63E+14 5.57E+14 2.96E-+14  2.78E+14
fn_0. 20. wenf
simNo_10-s_5-m_100-n_500-fp_0. 01- 1. 47TE+16 1.47+16 3. 14E+15 1. 95E+15 1.35E+15  1.24E+15
fn_0. 05. wenf
tep_students_98_it_11. wenf 2880 2805 2844 2808 — 3255
tep_students_98_it_14. wenf 3138 3102 3102 3066 — 3327
test3. Ip. sm-extracted. wenf 664 410 657 547 — 1837
test4d. wenf — 452 — 478 — —
toms_test_1_CNF_3_10. wenf 278 202 271 259 384 360
twitter_test_7_CNF_4_5. wenf 566 466 502 480 691 652

J T 2P BT 4R Y Hist-Weighting 7 /4]
INALEE R AE 428 WPMS B4 FOR A/ 65 )
T WPMS2018 ~ WPMS2022 i it 4 & 5 , ¥ &
SRR DB H BB B B AT 40 28 H R T T
B SR 1R B A A0 TG 12 7 AR Lk R TR] PN SR 200
AR — B30 1) AT AT A 1) S8 28 30 L TR AR BB A 27 2k

566 4. BandMaxSAT %5 BandMaxSAT-HW ,SAT-
Like3. 0 55 SATLike3. 0-HW,CCEHC 5 CCEHC-
HW fE5x 27 25561 E /YR L 4S

Iyl 5. % 6.

BT IR ARSI P A BOE 2 50R
AN YEORH TR+ - 247 6 [1) 5/ (9 5005 R B AE S A PR
bR 5 25 BT 1 A MSE H i LI — 3.
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% 5 BandMaxSAT 5 BandMaxSAT-HW 7E & & 6| K 3] F 4 B 3Ttk

1% 5 s BandMaxSAT BandMaxSAT-HW
N SEE A /s A KL SER A /s

abstraction-refinement 10 5 248.90 5 227. 88
af-synthesis 33 12 109. 38 25 149.51
BTBNSL-Rounded 28 20 26.00 12 102. 15
causal-discovery 24 21 39.52 21 37.79
cluster-expansion 20 20 11.90 20 11.51
correlation-clustering 46 17 157.42 30 179.97
decision-tree 36 12 186. 23 32 153. 03
hs-timetabling 13 2 229. 26 3 154. 89
lisbon-wedding 21 7 178. 06 7 210. 74
maxcut 29 29 11.06 28 9.20
max-realizability 13 10 28.10 10 26. 10
MaxSATQIC 37 13 143. 21 25 75.59
metro 2 0 0 2 234.68
MWDSP 7 4 153. 47 4 129. 27
min-width 45 17 135. 83 28 162. 14
mpe 22 16 99.63 21 55.19
railroad_reisch 6 5 143, 31 2 148. 44
railway-transport 4 1 185.72 2 146. 06
ramsey 12 11 99. 44 12 96. 62
RBAC 79 48 167. 62 34 129.12
relational-inference 2 0 0 2 145. 58
scSequencing_Mehrabadi 14 9 167. 98 9 62. 66
set-covering 13 13 109. 32 13 93.25
spot5 7 3 151. 94 5 122. 87
staff-scheduling 11 2 108. 68 9 144. 56
tep 13 6 211.74 9 145. 09
timetabling 19 1 192. 84 14 185. 16

it 566 304 108. 07 384 110.61

% 6 SATLike3. 0 5 SATLike3. 0-HW 7E & &GI8 FRy L R 3T b

4 K SATLike3. 0 SATLike3. 0-HW
BB FH (A /s A% SRR/ s

abstraction-refinement 10 4 185. 31 7 185. 67
af-synthesis 33 15 78. 54 24 112. 81
BTBNSL-Rounded 28 7 26.23 21 58.18
causal-discovery 24 22 19. 89 22 22.73
cluster-expansion 20 16 81.90 19 111. 66
correlation-clustering 46 11 117. 23 37 130.91
decision-tree 36 12 142. 40 29 136. 69
hs-timetabling 13 0 0 5 132. 34
lisbon-wedding 21 7 154. 93 6 186. 41
maxcut 29 28 12. 81 28 6.73
max-realizability 13 9 80. 00 8 38.10
MaxSATQIC 37 21 114. 40 20 153.02
metro 2 1 170. 31 1 50.55
MWDSP 7 4 139. 65 5 156. 75
min-width 45 14 156. 32 31 150. 99
mpe 22 12 96. 87 7 162. 29
railroad_reisch 6 4 41.63 3 23.22
railway-transport 4 2 171.03 1 138.99
ramsey 12 12 45, 35 12 35.84
RBAC 79 47 124.57 34 133. 64
relational-inference 2 1 182.91 1 134. 06
scSequencing_Mehrabadi 14 5 171. 24 10 47.52
set-covering 13 11 77.05 13 90. 59
spot5 7 1 40. 93 7 151. 14
staff-scheduling 11 5 129. 36 6 181. 10
tep 13 7 137. 63 7 174. 44
timetabling 19 3 130. 20 12 143.70

At 566 281 93.70 376 108. 25
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%& 7 CCEHC 5 CCEHC-HW 7ZE&HEHI 27 FH L5 Rttt

5 1 4 e =~ i
I HL -2 [R] /s A% R /s

aabstraction-refinement 10 0 0 0 0
af-synthesis 33 31 143. 27 33 121. 94
BTBNSL-Rounded 28 7 188. 18 21 131. 24
causal-discovery 24 0 0 0 0
cluster-expansion 20 20 0. 27 20 0.20
correlation-clustering 46 5 172. 31 22 221. 28
decision-tree 36 5 145.18 29 150. 03
hs-timetabling 13 0 0 1 70.63
lisbon-wedding 21 0 0 12 184.58
maxcut 29 28 0.18 29 7.79
max-realizability 13 7 54,35 10 40. 74
MaxSATQIC 37 25 75. 31 20 83.68
metro 2 0 0 0 0
MWDSP 7 0 0 1 299.08
min-width 45 16 125. 11 28 154. 21
mpe 22 14 140. 26 16 130. 41
railroad_reisch 6 2 196. 55 6 268. 37
railway-transport 4 1 129. 64 1 86. 18
ramsey 12 11 50. 42 12 57.77
RBAC 79 37 190. 71 42 206. 29
relational-inference 2 0 0 0 0
scSequencing_Mehrabadi 14 8 192.01 7 150. 43
set-covering 13 12 137. 14 13 130. 86
spot5 7 3 49,32 4 68.03
staff-scheduling 11 5 173.75 5 186. 08
tep 13 1 125. 64 8 130. 72
timetabling 19 0 0 8 183.13

it 566 238 109. 42 348 128.79

RKO~RTWNEREBR . TETAH 27 KHH P,
A 22/5 2K BandMaxSAT-HW [t BandMaxSAT FE
Wi/ 24 18/9 25 SATLike 3. 0-HW H. SATLike 3. 0
KWL/ 254 20/3 2% CCEHC-HW [ CCEHC #%
WAL/ 2. FERTA 566 DAL BandMaxSAT-HW
PEHEANE 3+ BandMaxSAT 1 26 % , SATLike3. 0-
HW #4508 i SATLike3. 0 1 34 % . CCEHC-
HW #4801k CCEHC (9 42 %. DA F 45 5 fik
W] Hist-Weighting It 75 (43 JH 1 F0 & #: Pk, B8 78
B i1 < R 71 B L iy LB S < R R Gy

Hist-Weighting 455 4 {if Ja &8 45 0 i F g 52 J/y
Tl B DG Ak R B ) A A A B A 1 5 ) 2 2
FE A L o5 A g v i BAS A O TE Y S X —
BLEI L RE A8 I PR 2 i R G A R i 4
KA EY GoodVars Z5 e it. DA L3250 45 R

F W T Hist-Weighting {075 i & ¥ o4 Fia F 4,
— B E T AR AR IE B
5.3 HEAKIE

AN A DR RRUAS S — S B AT A S AR L
I A2 5, DLk Bt Hist-Weighting o & 40795 &3t
() B R A RO

55 Tk B R R A 2 H A AL
P AN 3T T BandMaxSAT -Nolimit , SAT Like 3. 0-
Nolimit,CCEHC-Nolimit =& A8 k. ¢ 1] 7] 43 51 il i
W =P GHE ) Ry 5 50 ZEOX R IETCT R
1350 CH T R B s ERINS B R 1, iS58
W /ME S HORX EATE0H il 52 55D . BandMaxSAT-
Nolimit 55 BandMaxSAT-HW ,SATLike 3. 0-Nolimit 5
SATLike 3. 0-HW,CCEHC-Nolimit 5 CCEHC-HW 7£
FBAE A E RS EL S Rl i ak 8 ~& 10 Firi.

% 8 BandMaxSAT-Nolimit 5 BandMaxSAT-HW fE&#iE&E F & R xtEL

BandMaxSAT-Nolimit

BandMaxSAT-HW

H S A M AT/ 5 B4 F TS
WPMS2018 172 114 85.23 109 90. 78
WPMS2019 297 177 95. 40 198 97. 41
WPMS2020 253 157 114. 94 156 108. 79
WPMS2021 151 78 136. 16 84 134. 41
WPMS2022 197 98 107. 66 116 114. 68
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% 9 SATLike3. 0-Nolimit 5 SATLike3. 0-HW ZE S #IE&E PSR EE
o 2 SATLike3. 0-Nolimit SATLike3. 0-HW
AR A~ % Y E] /s AR FEASHL B[] /s
WPMS2018 172 101 97. 43 110 104.72
WPMS2019 297 154 93. 68 187 104. 25
WPMS2020 253 140 101. 48 159 108. 30
WPMS2021 151 72 106. 88 87 100. 24
WPMS2022 197 91 95.18 113 110. 16
% 10 CCEHC-Nolimit 5 CCEHC-HW 7E & #iE& FWE Bt
e 5 5% CCEHC-Nolimit CCEHC-HW
) ‘ BEREA B S /s 3 A B S /s
WPMS2018 172 77 97.03 98 97. 38
WPMS2019 297 128 105. 07 162 109. 58
WPMS2020 253 103 115. 47 140 129.15
WPMS2021 151 59 132.03 68 136. 67
WPMS2022 197 76 137.78 97 139. 54

INFR 8~k 10 W45 1 mT LUE A bE X0 I 1Y
Nolimit 25 & , Hist-Weighting F B #E iR AS 76 &5
Wate EELT-A AR B BRI e 5 5 00 SHR
PRl Hist-Weighting —~/m] AL & 19 _F B2 A %00
REAS M Hist-Weighting i /n) IIAL i 72 56 £, ke
PR ) Bl A A T 39 et ORI B S PR AR R R

7350 R T W] Hist-Weighting H 41 3 254X
o3 AR A A Y R ST AR 4 T A A N AR AR X —
HLHI G 4 Ak, A /N 35 38 811 T BandMaxSAT-Fix,

SATLike3. 0-Fix,CCEHC-Fix = Fi 45 {&. & {1 0] 43
S0 308 ok R = R R P e R s SRR
FE R B s 0, — B0 F. BD7E BandMaxSAT-Fix,
SATLike3. 0-Fix .CCEHC-Fix 1, [ i} % 24 5 A1 I
— J5 B8 e U R T AS 6 S %) R A ) 1 gl 2SR TR 4
9 R A s P *Pine  Smae ® Sine . BandMaxSAT -Fix 5
BandMaxSAT-HW . SATLike 3. 0-Fix 5 SATLike 3. 0-
HW .CCEHC-Fix 5 CCEHC-HW 7 % % 4% 4 I 1
XF HE 2 R e 11~ 36 13 iR,

% 11 BandMaxSAT-Fix 5 BandMaxSAT-HW ZE & #1B&E R E Rt Lt
o . BandMaxSAT-Fix BandMaxSAT-HW
ik S BB P HgE /s BRI A H FH T/ s
WPMS2018 172 83 90. 74 112 101. 91
WPMS2019 297 128 101. 24 201 111. 49
WPMS2020 253 108 117. 64 162 121. 04
WPMS2021 151 56 143. 20 920 136. 05
WPMS2022 197 70 150. 57 113 120. 90
% 12 SATIlike3. 0-Fix 5 SATlike3. 0-HW 7EZ HIE&E Py R 3ttt
B 5 %% ”SATlikeS. 0-Fix _ - ”S/\Tlike3. 0-HW ‘
RIEA K P /s BRI S P /s
WPMS2018 172 57 84.93 124 112. 45
WPMS2019 297 98 85.33 206 112. 74
WPMS2020 253 88 105. 56 164 119.42
WPMS2021 151 53 106. 74 87 107. 04
WPMS2022 197 67 109. 57 108 131.13
% 13 CCEHC-Fix 5§ CCEHC-HW ZE & HIBE LWL R 3ttt
. N CCEHC-Fix CCEHC-HW
H S A FEE I /s M4 P BT/
WPMS2018 172 67 85.21 87 83.63
WPMS2019 297 99 111.97 156 103. 45
WPMS2020 253 85 132.15 131 128. 90
WPMS2021 151 35 151. 04 75 141.77
WPMS2022 197 59 143.52 92 139.73
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MNE 1 ~F£ 13 AL Rl LB H . Hist-Weighting
{1 S HAE R 1 BE S 35 000 T 4% X L Y Fix A8 1 15t B
Hist-Weighting #5~/m) AU i 1 HAZ SCAF5) B 3
AR B BT G B ELA R A G T [ 5E ) A
B X RERY BT B R G PR R AR RS R
THAE PR RE 35 B 5905 11 2 5 4 1 i

6 % B

ASCHRM T —FhES A M S Py s AE B
FYIALL AR Hist-Weighting, LK fif WPMS [i]
S0 1) R 38 48 R 447k Hist-Weighting 254 % 8 T 24
55 D7 52 ey 38 B A0 i - BE 5 AR 4l ) v AR T IR 15 4y
B 35 N L A 3 A RCEE [ B L O e Ot S 8
PR ] ) 3l A5 A B 18 1 VB L. A OB MaxSAT
Evaluation JE 58 25 41 fir 5 WPMS 5 5] - ¥ 52 55 45
R W], Hist-Weighting 8 4% & 35 ol iF 5 S i 1 5K
fit WPMS |n] i 14 J5) 3B #8 & & 3 BandMaxSAT.
SATLike3. 0 f#1 CCEHC . & ¥ 1y Hist-Weighting T
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Background

Maximum Satisfiability problem (MaxSAT ) is an important
generalization of a classic NP-complete problem, Satisfiability
problem (SAT), in theoretical computer science. MaxSAT
aims to finding an assignment that satisfies as many clauses as
possible. Weighted Partial MaxSAT (WPMS) is a practical
extension of MaxSAT, where clauses are divided into hard
and soft, and soft clauses are associated with positive weights.
WPMS aims to finding an assignment that satisfies all the
hard clauses and maximizes the total weight of satisfied soft
clauses. WPMS has a powerful expressive ability and a wide
range of applications, such as circuit design, maximum clique,
timetabling. planning, etc.

Local search methods are a kind of famous and widely-
studied incomplete method for solving the WPMS. Clause
weighting techniques are a kind of effective and key technique
in WPMS local search, that associates dynamic weights to
clauses and update them during the searching process to
guide the search directions and help the algorithms escape
from local optima. The state-of-the-art WPMS local search
algorithms all proposed or applied effective clause weighting

techniques, helping them search in different solution spaces.
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However, existing clause weighting techniques only update the
dynamic clause weights according to the current local optimal
solution, without considering any historical information.

To handle this issue, this paper proposes a new clause
weighting technique, called Hist-Weighting (Clause Weighting
with Historical Information) , that considers both current and
historical information to update the clause dynamic weights, so
as to improve the efficiency of the clause weighting schemes
and local search algorithms. To evaluate the performance of
Hist-Weighting, this paper applies it to three of the state-of-
the-art WPMS local search algorithms, BandMaxSAT, SAT-
Like3. 0, and CCEHC. Experimental results on all WPMS
instances from the incomplete tracks of the last five MaxSAT
Evaluations show that compared to the baseline algorithms,
the algorithms using Hist-Weighting can increase the number
of winning instances by about 10% ~60% , demonstrating the
effectiveness of the proposed Hist-Weighting clause weighting
technique in solving WPMS,
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