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Novel adaptive branching constraint solving
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Abstract: Based on the state-of-the-art scheme of adaptive branching constraint solving, a novel algorithm named
AdaptBranch"V° was proposed, combined with the look-ahead value ordering heuristics. To demonstrate the efficiency of
AdaptBranch™°, sufficient experiments on the wide range of the problem instances in Benchmark were carried out, and
the experiment results show that AdaptBranch™° outperforms the existing adaptive branching constraint algorithm by a
large margin.
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i L Siz 51 2-way Z BRI 2-way H, H> Hyy" Hp,'
composed-25-10-20-5 47 63 31 32 46 32
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MAC (P(X,D,C))
1) begin
2) Restricted or Not—FALSE;
3) if (not AC_consistency(P)) then return no_solution;
4) Free variables<JX;
5) an empty stack Soulution_Stack for solution;
6) while(Free_variables not empty) do
7) X;—SELECT_VAR(Free_variables,  Re-
stricted _or Not);
8) Restricted_or_Not«—FALSE;
9) select a value a; from current domain of X; using LVO;
10) if( AC_consistency(X=a;)) then
1) Soulution_Stack.push(X;,a;);
12) delete X; From Free_variables;
13) else
14) while(not AC_consistency(X#a;)) then
15) if(Soulution_Stack is not empty)then
16) (Xiai)«— Soulution_Stack.pop();
17) else
18) return no_solution;
19) Backtrack(X;,a;);
20) Free_variables—Free_variables U X;
21) end
22) Restricted_or_Not<—TRUE;
23) cur_var—Xj;
24) end
25)  return solution;
26) end

Bl 1 MAC HEZES A

SELECT_VAR HH{EFEA MAC HIE R It 4
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SELECT_VAR(Free_variables,Restricted_or_Not)
1) begin

2) If(not Restricted_or_Not)

3) return dom_wdeg(Free variables);
4) else

5)  Xi«—dom_wdeg(Free variables);

6) If(X;== cur_var)

7) return X;

8) else

9) if( score(X;)-score(cur_var)>0.1)

10) h<—TRUE;

11) else

12) h«<—FALSE;

13) if(wdeg(X;) > wdeg(cur_var))

14) hy—TRUE;

15) else

16) hy<—FALSE;

17) switch Heuristic_user choice:

18) case H,: if( h,)return Xj;

19) else return cur_var;
20) case H: if(hy) return X;

21) else return cur var;
22) case H,/\H,: if (h; & hy) return X;;
23) else return cur_var;
24) case H,\ Hy: if(hy | hy)  return Xj;
25) else return cur_var;
26) end

B2 ke

5 SRR

NIGAE AdaptBranch™© Sk, A A Fx
HEMRZE Benchmark 1) 22 28 ) /S5 6 S04 T
AR o 286 JE7F AMD Athlon(tm) 64 X2 WU b3 2%
3600 ) DELL tH5HL E5ER), 404 1.90 GHz,
WA7 A 1.00 GB, #:4F 55 4 Microsoft Windows XP
Professional. X554 Microsoft Visual Studio
2008. ¥ AdaptBranch™ FlC A [ W 43 37 5k ik
ITHE:, A CPU IZATH ). LUoffs A i Eorn 44
WAL B3 I AR R bR CPU If[a] (A
ms) WA cpu, AL B IR EIL A#ecks, HEREMA
BT 800 A#nodes. ¥ AdaptBranch™© 55
TR, 5305 5 5 IE N5 SRR ISR 0] LA
R, Wk 2 s, Sl oL AR D . SR
SRR HR R REAE R I RS . LR A IR
KA R B A B B0 W BT O HIE N
Paps AR

SRR E R SRR R e R S, AN SO
ALY ) CTRTIE A sat) FIAS T3 L i) /0 Cfajid ol
unsat) PR EEAT LS, L composed.
bgwh. driver. frb. rlfap. geom. ehi. QCP %5 8 3%
), JF BRI 2R Pk Y 5~10 AN SEBZEAT I,
YL INF T 00t 485 3R )~ SAI A Sy 0kt 93 2 S 1) ST 563

7t sat 1, GBS Rk 3 Pros.
R REA . A LVO ) B IE N3 SRS AT
I fa] E R AR T AR A GG, JEHAE composed-
25-10-20 F1 geom WA b, EAAMEES T 2
ki A RS T 34, W frb30-15 1
Hy Frsed. 82, AdaptBranch™vO ZiaPEaE W]
DL O BIEN S 3L

7E unsat [ 25 [, AR5 H composed-25-1-2.
ehi-85. QCP-10 Al rifapModScens 4 21~ i) 51 {1 ]
WA RWME 4 Prox. nTCUREH, EA AL )
NI o 1N B\ VA O I N E B A : 5 A 7 S £
WAL T O BEN A S AR,
X} F- rifapModScens [l @ 5541, A LVO S0 (1)
BT Hy P H,, B IE N5 SOR il R 38 1 fig
FHCOHAENS SCAREERE, B
rifapModScens [ # S 45 IR RE K 45 A A G, AR L
VEFE RN T [ 15 45 1) %% D) AH OC 1Y) 1 38 V. 29 3R
KRS



- 106 + U 5534 %
=2 AdaptBranch™° 58 B BEN L EAM LLER
i) 78 5451 HORIERR H, H, Hy' Hp' mwe ™0 Hy,"™Y0 Hp'™°
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bqwh-15-106-3 CPU 938 969 938 953 47 47 63 47
#eeks 575169 565 715 601 714 575169 22 895 22 897 22 897 22 895
#nodes 6533 6784 6492 6533 394 394 388 394
driverlogw-08c-sat_ext CPU 20078 19 453 20 266 20 750 18 828 18 188 18 828 19 109
#ecks 570 795 570 795 570 767 570 795 586 193 586 193 586 165 586 193
#nodes 3749 3749 3728 3749 3901 3901 3 881 3901
scenl0_wl_f3 CPU 203 250 266 203 172 172 203 188
#eeks 80 739 86 889 87 405 80 739 83 032 83 715 84 458 83 032
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#nodes 142 206 209 142 129 131 136 129
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