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ABSTRACT
Many synthesis problems reduce to a common task: Find a structure (e.g. an AST, a finite relation, etc...) 
with a certain property. It is well-known that constraint solvers are useful for solving this task. The approach 
is to encode (1) a space of structures with a set of variables and (2) a property as a set of constraints over 
these variables. However, constraint-based specifications may have (infinitely) many solutions, of which 
only a few might correspond to distinct solutions to the original synthesis problem. (For example, there are 
many equivalent programs that differ only by renaming of identifiers.) Consequently, a solver may 
enumerate many equivalent solutions before visiting a new part of the solution space. Or, it may enumerate 
distinct solutions in a highly biased manner.

In this talk I present theory and algorithms for better enumeration of solutions using modern constraint 
solvers. The goal is to first formalize solution enumerators and enumeration bias, and then build algorithms 
that decrease enumeration bias with modifying the underlying constraint solver. I define an "ideal diverse 
enumerator" as one that uniformly draws equivalence classes of solutions. Next, I present an algorithm, 
called "symmetry-directed randomized partitioning", for building empirically diverse enumerators from 
modern unmodified constraint solvers. Finally, I show that our diverse enumerator is significantly closer to 
the ideal compared to baseline and randomized solvers.
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