%27 5% 3 WHE R A AR Vol. 27 No.3
2010 3 A Application Research of Computers Mar. 2010

H-GRASP . — # & F GRASP it i
B4 SAT L%
R, SREE THOE, M

(l.THRFEEIRFR, ILHh B4 214122, 2. YA TFHELERANE FE2+ANBRH, TH 14
214035; 3. AR LR KF R, T4 L4 214121)

1 E. HTHEGRASP 9 BRI 42 T —AFae M & A 5 R (PB) A= & 358 X (CNF) A2 5k 19 24 44 #7
#9348 5L % (H-GRASP) , Z#7 5L R T Wi -+ @ R R PB 29 R &2 M eyt Stde € 443418 o)
BHAT AT R F T 5B RRAY RFI A A gk —— AR Ao s I T SAT Jr kit
7T R LE,, FIE 4 RIE H-GRASP 7 = A FAR E X KR TE4T0 R, ne 7 ik F | Bl BT ARE T Jn
NIX R T ik AARAE R

SR, AR, Bk, EREEAR,; AR R

RES %S, TN405.97 MRRARAERD . A XEHS. 1001-3695(2010)03-0864-04

doi:10.3969/j. issn. 1001-3695.2010. 03. 015

H-GRASP . advanced GRASP-based hybrid SAT solver

TANG Yu-lan' | ZHANG Hui-guo', YU Zong-guang'”*, CHEN Jian-hui'*
(1. School of Information Technology, Southern Yangtze University, Wuxi Jiangsu 214122, China; 2. No. 58 Research Institute, China
Electronics Technology Group Corporation, Wuxi Jiangsu 214035, China; 3. Wuxi Institute of Technology, Wuxi Jiangsu 214121, China)

Abstract: In order to improve the limitations of GRASP, this paper proposed a new hybrid algorithm ( H-GRASP) , which
could resolve the problem of mixed constraints of pseudo-Boolean (PB) and conjunctive normal from (CNF). The new method
adopted the cutting-plane technique to draw inferences among PB constraints and combined it with generic implication graph
analysis for conflict-induced learning. Presented a thorough comparison of the new technique against the other two methods-in-
teger linear programming (ILP) and pure SAT-based methods also. Experimental results prove that H-GRASP has significantly
reduced running time and sped up, while keeping the overhead of adding it into the problem low.
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bool PB_new ( Solver S, int goal, Vec ( lit_coef) pbs, PseudoBoolout
Clause ¢, bool learnt)

out = newPseudoBool

out. rhs = goal

for(int i =0; i <pbs.size();i ++)

out. terms[ i]. lit = Lit(pbs[i],lit)
if(pbs[i]. coef <o)
out. ths + = abs(pbs[i]. coef)
out. terms[ i]. lit = out. terms[ i]. lit

out. terms[ i]. coeff = abs(pbs[i]. coef)

sart(out. terms, size( ) )

if( (out. terms [ 0 ]. coeff = = out. ths &&out. terms [ size ( ) ].
coeff = =out. ths) ||
out. ths = =1) - checking if PB constraint is equal to a CNF clause

bool ret = conver PB to CNF (s, out,c,learnt) — creates clause with
literals in terms of out
xfee (out)
return ret
out. amax = out. terms[ 0 |. coef
out. learnt = learnt
if(out. ths = =0) return true
for (int i=0; i<size(); i ++ ) - setting up the watch list
Lit lit = out. terms|[ i]. lit

if (out. watchsum < out. rhs + out. amax ) out. terms|[ i]. watch (S,
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if (out. watchsumout. ths + out. amax) break
if (out. watchsum < out. rhs) return false
if (out. watchsum < out. rhs + out. amax)
for (int i=0; i<size(); i ++)
Lit lit = out. terms[ i ]. lit
if (S. value(lit) = =1_Undef)
if (out. watchsum out. terms[ i]. coeff + out. rhs) break
if (! S.enqueue(lit)) return false
if (learnt) S.var Bump Activity (lit, coeff/out. rhs)

return true
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Algorithm 1 BCP triggered by watched literal [, = false

L, : Set of watched literals of constraint

max

L, : Set of non-watched, non-false literals of constraint
la;} : Set of literal coefficients in L, and L,

SQ; Watch Sum

a) L,<—L,\|l}

b) S,<S,-aqa,

¢) apnemaxia;ll; el, UL, Nl #true}

d) while S, <k +a,,, NL,#0 // fill watch set
e) a;«maxia;ll;el,|

f) S, S, +a,

g) L,L,U{l}

h) L, <L, \1{L}

i) if (S, <k) // detect conflict

j) return CONFLICT

k) while S, <k +a,,// detect implications
) IMPLY (I,.)
m) Ao —max | a; 11, € L, N1, # true |

n) return NO_CONFLICT
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grount-3. 3-1 18 216 572 12 0.41 3.25 1.56
grount-3.32 22 264 700 12 0.96 1.15 0.32
grount-3.3-3 20 240 636 12 1.1 1.63 0.09
grount-3.3-4 19 228 604 12 0.2 1.30 1.16
grount-3.3-5 20 240 634 12 0.35 1.50 0.82
grount4. 3-1 28 672 2004 24 109.7 254 3.66
grount4.32 27 648 1928 24 32.13 203 1.72
grount-4.3-3 27 648 1930 24  319.47 145 5.5
grount4.3-4 29 696 2072 24 >1 000 74.4 16.4
grount<4.3-5 30 720 2144 24 567.12 >1 000 27.2
grount-4.3-6 26 624 1860 24 >1 000 117 28

grount-4.3-7 28 672 2006 24 >1 000 > 1000 65

grount-4.3-8 18 432 1280 24 177.8 60 3.9
grount4.3-9 35 840 2502 24 >1 000 271 56
grount-4.3-10 38 840 2504 24 >1 000 159 7.5
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fpga35-33sat 1733 1256 10.39  >1000 0.2
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fpgad5-44sat 2970 2113 314.4  >1 000 2.77
aim-50-16-y1-1 50 80  0.011 0.012 0.01
aim-100-16-y1-1 100 160  0.02 0.013 0.01

DIMACS aim-200-20-y1-1 200 400  0.06 0.026 0.12
ii8b1 336 2068 >1000 23.25 682.03

inhl 100 850 2.2 2.15 1.97

parg-1 350 1149 0.06 0.042 0.04
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