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1 Description

Sateen is a satisfiability solver that combines a propositional reasoning engine with
theory-specific procedures. It uses the lazy approach that relies on incremental refine-
ments of a propositional abstraction of the given formula during the enumeration of its
solutions.

Sateen deals with Integer Difference Logic (IDL), in which arithmetic atomic for-
mulae constrain the difference between the values of pairs of integer variables. It is
sufficient to rewrite each equality constraint (of the form x− y = n) as the conjunction
of two inequalities. However, if an equality constraint is negated, then the conjunction
turns into a disjunction, which requires case splitting in the enumeration of the propo-
sitional solutions. In contrast, Sateen is based on the approach of [3], which does not
decompose equalities and their negations; rather, it converts the problem of checking
satisfiability of a conjunction of arithmetic atomic formulae into a set of propositional
satisfiability checks—whose cardinality is bounded by the number of strongly con-
nected components (SCC) of a suitable constraint graph.

Sateen has been upgraded to the new version of the propositional solver, CirCUs [2].
Sateen generates solutions to the Boolean variables and the numerical variables in the
original formula if the problem is satisfiable. Sateen incrementally checks infeasibility
of IDL constraints. If the partial assignments from propositional solver are satisfiable,
Sateen finds implied atomic variables through theory propagation. In contrast to other
solvers, Sateen performs equality theory propagation that searchs for implied atomic
variabls from zero-slack SCCs. To check the feasibility of IDL constraints that contain
disequality constraints, it generates a maximal clique with bounds for each variable. In
the final step, finite instantiation is performed for complete assignments. UNSAT Core
is returned as a proof of infeasibility if the encoded SAT instance is unsatisfiable.

2 Problem Divisions

Quantified Free Integer Difference Logic.

3 Programming Language(s)

Sateen is written in C. An ANSI C compiler and GNU make are required to build it.
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4 Software Architecture of the System

Sateen consists of a new version of propositional solver and a theory solver that decides
whether a conjunction of literals in the theory (e.g., a conjunction of integer differ-
ence constrains) is satisfiable. The theory solver produces a model if the constraints are
satisfiable and a proof of unsatisfiability otherwise. The proof is a set of unsatisfiable
constraints—typically a subset of the constraints passed to it.

The propositional SAT solver part is characterized by:

– All SAT Enumeration [2]
– UNSAT Core generation

The current theory solver part is based on layering [1]. It relies in particular on five
layers:

– Negative cycle detection
– Zero-slack strongly connected components check
– Clique detection
– Theory propagation
– Finite instantiation
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