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In this paper, we present Scarab, a constraint programming DSL in Scala tightly integrated with the SAT

solver Sat4j.

The tight integration results in quick feedback from the solver.

By using Scarab DSL, users can

manipulate many low level functionality of the SAT solver such as specifying the representation of the constraints
without writing complex programs. In addition, well known advanced SAT techniques such as incremental solving,
assumption based satisfiability, and dynamic clause addition are available from Scarab DSL. As an application of
Scarab, we demonstrate an incremental SAT-based method for solving the Hamiltonian cycle problem. The increase
of clauses often prevents SAT-based methods from being scalable. Our method reduces the number of clauses in
the encoding by relaxing permutation constraints and using the native support for cardinality constraint which is
a low level function of Sat4j. An experimental evaluation is performed on 5 benchmark sets and we succeeded in
improving either the number of instances solved or the computation time compared to the state of the art solvers.
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