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Parallelization of SAT Solver MiniSat and the tuning technique

Ker OHMURA ,+ KENsUKE SHIBUYA ,# Ryoical INAGAKI tt.»
and KAZUNORI UEDA

This paper describes parallelization of the SAT solver MiniSat based on lemma sharing and its
tuning techniques. When an SAT solver finds that a specific branch of the search space does
not have a solution, it learns new clauses called lemmas. Lemmas are very useful for pruning
search space. However, since sharing lemmas between PEs can take enormous communi-
cation cost, developing efficient learning and communication techniques is very important.
Using parameters obtained by various experiments on lemma sharing, our parallel MiniSAT
solved many more SAT competition problems than the original MiniSAT on a PC cluster with
24 PEs.
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PE PE1/PE2 | PE3/PE4 | PE5/PE6 | PE7/PE8

ratio 2.12 1.85 1.55 2.23
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Table 2 The number of solved problems
Problem | SAT | UNSAT | Total
BRIR 25 35 60
AW HIRR 40 47 87
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Table 3 The ratio of communication time in the total
execution
Problem | SAT | UNSAT
HE 0.29 0.23
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Table 4 Execute time and the performance enhancement ratio

Problem | SAT1 | SAT20 | SAT25 | SAT26 | UNSAT7 | UNSAT28 | UNSAT31 | UNSAT36
BRR 0.30 424.31 | 876.45 | >1200 3.23 190.49 401.49 >1200
AWFIKR 4.32 46.93 36.57 4.04 4.47 34,90 37.64 52.75
ratio 0.07 9.04 23.96 >297 0.72 5.46 10.67 >22
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