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Abstract

The model checking problem for a finite-state program P with respect
to a temporal logic formula f is to verify that the Kripke structure M that
is generated by the execution of P satisfies f [3]. Large Kripke structures
are more expensive to model check, and given a concurrent program, many
such structures suffer from state explosion.

The symmetry of a Kripke structure M has been exploited to replace
a model check of M by a model check of the potentially smaller structure
N obtained as the quotient of M by a group of symmetries G [5, 6, 4].
For model checking, we restrict to symmetries of M that are guaranteed to
preserve the evaluation of f . This means the valuation of f is the same in
M and its quotient N . We extend this work to model repair: identifying
a substructure of M that satisfies f [2, 1]. We show that the substructures
of M that are preserved by G form a lattice that maps to the substructure
lattice of N . Moreover, the evaluation of f on a substructure of M can be
determined by its evaluation on the corresponding substructure of N . This
gives rise to a monotone Galois connection between the lattice of substruc-
tures of N and the lattice of substructures of M that are ”maximal” with
respect to an appropriately defined group action of G on M .

These results enable us to repair N and then to lift the repair to M .
Concurrent programs often present a high degree of symmetry between pro-
cesses. We can repair such programs by repairing the corresponding N ,
thereby effecting program repair while avoiding state-explosion in many
cases.
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