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Abstract

Effect of Reusing Learning Clauses

on Restart Strategy in SAT Solver

Taki Yuuki

The state-of-the-art SAT solvers are based on CDCL algorithm. CDCL solvers
avoid the same coflict of variable assignments with additional clauses learnt during the
search. However, too many learnt clauses may slow down the SAT solvers. For this
reason, SAT solvers take a strategy of reducing the number of the learnt clauses.

Reducing the number of learnt clauses may have side effects on the performance of
SAT solvers. Such influence was not clarified in the previous studies.

In this study, we clarify the side effect of reduction of learnt clauses and propose
a technique to reuse learnt clauses for suppression this side effect. We have investi-
gated case studies using SAT solvers of different strategies; MiniSat2.0, MiniSat2.2 and
GlueMiniSat2.2.5. In this experimanet, side effects were confirmed for all the SAT
solvers. Therefore, the side effects are not fully suppressed by the current reduction
strategies.

We also propose a technique of reusing the reduced learnt clases to suppress the
side effects. We consider that the wide search area immediately after restarts has the
biggest impact on side effects. Therefore, after restart we reuse learnt clauses containing
variables to which valuses are assigned. As a result, performance improvement of up to

9% was observed.
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