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The field of automatic reasoning evolved in many different directions, from the development of very
powerful higher-order logics aiming at the mechanization of mathematics, to the design of efficient
decision procedures tailored to propositional logic (SAT DPLL [3]). Between these two extremes, CP
and SMT are interested in efficient decision procedures for particular first-order theories with more or
less restricted forms of quantification.

Much attention has been devoted in the CP community to the usage of domains as a way to
facilitate communication between theories. Moreover the precision propagators have been improved
continuously along the years, in order to reduce the quantity of labelling needed, since in classical CP
no information is reused between different labelling.

The SMT community, with DPLL(X) [10, 5] and Nelson-Oppen [9] framework, devoted to com-
bine existing efficient decision procedure for different theories, by defining rigorous interfaces. The
communication between theories is quite poor and not theory specific. However the search engine of
an SMT solver is based on a SAT-solver with all the techniques elaborated in this area. For instance,
SMT solvers are able to learn from conflicts facts that help solving other branches, using the CDCL
method [12].

During recent years, SMT solvers keep growing with the addition of new decision procedures. Some
have proposed to adapt the CDCL approach to theories beyond propositional logic [2]. De Moura and
Jovanovié¢ [8] revisited a complete but impractical technique for solving nonlinear problems called
CAD; they turned it into a usable decision procedure using the CDCL approach for focusing the
search and reducing the amount of computations. New decision procedures on floating-point numbers
also used this approach [6]. In the meantime, a proposal extended the use of CDCL to the whole SMT
framework and called it Model-Constructing Satisfiability (MCSat) calculus [4, 7]. This approach,
however, keeps a strong link with propositional logic: it is still based on CNF formulas and keeps the
domains inside the theories. For its part, the CP community extended the use of global constraints
which can be considered as theories [1]. But these works have no mechanism of learning, or are
restricted in a way similar to DPLL(T) [11].

In this presentation we will summarize the limitation of traditional SMT and CP solvers. Then
we will present our work in designing a framework that gather an event driven engine from CP for
propagation and a computing conflicts engine for learning. The framework uses domains and specific
language conflicts as first-class citizen. Defining domains and conflicts as first-class citizen allows one
theories to work with domain and conflicts of another theory in a formalized way. These concepts will
be instantiated on some theories like linear arithmetic and an implementation will be presented.
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