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Abstract

Modern geo-replicated data stores provide high availability by relaxing the underlying con-
sistency requirements. Programs layered over such data stores are called weakly consistent
programs. Due to the reduced consistency requirements, they exhibit highly nondeterminis-
tic behaviors, some of which might violate program invariants. In general, some behaviors
of such programs might violate program invariants, while others might not. Therefore, im-
plementing correct weakly consistent programs and reasoning about them is challenging.
In this paper, we present a systematic scheduling approach that is aware of the underlying
consistency model. Our approach dynamically explores all possible program behaviors al-
lowed by the used data store consistency model, and it evaluates program invariants during
the exploration. We implement the approach in a prototype model checker for Antidote,
which is a causally consistent key-value data store with convergent conflict handling. We
evaluate our tool on several benchmarks. The results show that our approach is effective in
detecting buggy behaviors in weakly consistent programs.


