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Parallelization of the SAT solver zchaff with MPI

ToMoakl OOHASHI,+ RyoicHr INAGAKIt and KazZzuNoRrl UEDA

We propose an efficient parallelization method of the high-performance SAT solver zchaff.
Nowadays, most SAT solvers learn conflicts of variables and by avoiding the same conflicts
of variables reduce the search space. Our method has achieved effective parallelization by
exchanging lemma each computation node learned in searching its own search space. We
have implemented a parallel SAT solver by using zchaff and MPI and accelerated discovery of
solutions. In particular, we discovered a solution of an unsolved problem in SAT Competition
2003.
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while (true){
if (Decide()){
while (!Deduce()){
if (!Analyze_Conflict())
) return UNSAT;
else{
return SAT;

}
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] 1 SAT Problem OJATRER] (HAL:F)

Problem lisal9.1 | lisal9.3 | lisal9.0 | lisa20-1 | lisa20-3 | sat03-1719 | sat03-1723 | sat03-1808 | sat03-1809
satisfiability SAT SAT SAT SAT SAT SAT SAT SAT SAT
zchaff 66.5 81.8 78.6 445.0 386.0 - - - -
MPI-zchaff 41.9 2.2 11.4 2.8 8.6 84.7 25.6 263.9 174.2
Ratio 1.59 37.1 6.8 158.9 44.8 -
%« 2 UNSAT Problem OETHM] (B7:4)
Problem v250-1 v250-2 v300-1 v300-2 v300-3 v300-4 ferrylOu | hanoni4u
satisfiability | UNSAT | UNSAT | UNSAT | USAT | UNSAT | UNSAT | UNSAT UNSAT
zchaff 7.6 8.5 178.2 287.6 99.1 329.8 0.16 29.3
MPI-zchaff 8.4 9.5 64.0 68.7 48.8 83.8 0.16 29.8
Ratio 0.9 0.9 2.7 4.1 2.0 3.9 1.0 1.0
¥ 3 zchaff & MPI-zchaff i\ 7B E O L#
SAT Problem | UNSAT Problem | A&t
zchaff 62 52 114
MPI-zchaff 118 58 176
+ 4 lemma &MHEME
Satifsfiability SAT | SAT | SAT SAT | UNSAT | UNSAT | UNSAT
lemma %%E%L | 1.8 | 32.8 | 333.8 - 31.3 50.1 114.9
lemma XX 2.0 24.8 64.9 391.8 30.4 37.1 84.2
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