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                                     Abstract

In conflict-directed clause learning (CDCL) SAT solving, a state-of-the-art criterion to measure the importance of a learned clause is called literal block distance (LBD), which is the number of distinct decision levels in the clause. The lower the LBD score of a learned clause, the better is its quality. The learned clauses with LBD score of 2, called glue clauses, are known to possess high pruning power. In this work, we relate glue clauses to decision variables. First, we show experimentally that branching decisions with variables appearing in glue clauses, called glue variables, are more conflict efficient than with nonglue variables. This observation motivated the development of a structure-aware CDCL variable bumping scheme, which increases the heuristic score of a glue variable based on its appearance count in the glue clauses that are learned so far by the search. Empirical evaluation shows the effectiveness of the new method on the main track instances from SAT Competitions 2017 and 2018 with four state-of-the-art CDCL SAT solvers. Finally, we show that the frequency of learned clauses that are glue clauses can be used as a reliable indicator of solving efficiency for some instances, for which the standard performance metrics fail to provide a consistent explanation.
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                             Notes
	1.https://www.labri.fr/perso/lsimon/glucose/.


	2.https://sites.google.com/a/gsd.uwaterloo.ca/maplesat/.


	3.https://baldur.iti.kit.edu/sat-competition-2017/solvers/.


	4.http://sat2018.forsyte.tuwien.ac.at/solvers/main_and_glucose_hack/.


	5.A metric used in SAT competitions. Defined as the sum of all runtimes for solved instances + \(2*timeout\) for unsolved instances; lowest score wins.


	6.We omit the parameter s since the glue level of a variable is always computed w.r.t. a underlying search state by default, without confusion.


	7.At a given state of the search, a given glue variable v appears in at least one glue clause. So, the glue level of v (which is the count of number of glue clauses in which v appears), \(gl(v) > 0\). After dividing gl(v) with \(\vert G \vert \), the normalized glue level remains larger than 0. Hence, the normalization normalizes the glue level within the range (0,1].


	8.http://sat2018.forsyte.tuwien.ac.at/index.php?cat=rules.


	9.A total of 483 instances (283 applications, 200 crafted) after removing 17 duplicate instances between SAT-2016 and SAT-2017.
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