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Syntax-guided synthesis has emerged as a practical solution to the computationally hard
problem of program synthesis. Program synthesis, dating back to [3,5,7] asks the problem
whether it is possible to derive an executable implementation from a specification of a system
given as a logical formula. The exact complexity of the problem depends on the type of the
logical formalism and the corresponding type of systems and is either undecidable or of very
high computational complexity. To overcome the computational hardness a thread of research
works in program synthesis and program optimization emerged, in which in addition to the
logical formula describing the functionality of the desired implementation, some syntactic
set of constraints is given in order to limit the search space of viable solutions. Following
the uniformization of these approaches into a coherent logical formalism [1,2] this area of
research is now referred to as syntax-guided synthesis.

This special issue of the Journal onFormalMethods in SystemDesign features three papers
that span different directions from the spectrum of research evolving around syntax-guided
synthesis.

• Refutation-based synthesis in SMT [8] introduces the first program synthesis engine
implemented inside an SMT solver. While prior work in the area used SMT solvers as a
black-box, this work shows the benefits one can gain by accessing the inners of an SMT
solver to solve the problem at hand.

• Alloy* a general-purpose higher-order relational constraint solver [6] presents a general-
purpose constraint solver that augments syntax-guided synthesis from first order-logics
to higher-order logics.

• An empirical study of adaptive concretization for parallel program synthesis [4] presents
a technique to parallelize the search of assignments for unknown variables in a synthesis
problem by identifying that some variables are best suited for explicit search and some
are best suited for symbolic search.
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