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Proposal and Implementation of Protocol Compiler for Distributed
System Development by Use of Model Checking
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This presentation proposes a protocol compiler for developments of distributed system by used of model
checking. The protocol compiler can make complex implementations of protocols in distributed systems
simple, and detects bugs using model checker. A implementation of protocols is complicated in a distributed
system since components may run in parallel and network communication can be asynchronous and non-
deterministic. Moreover, detecting bugs of distributed systems needs many difficult software tests, because
the system’s failures result from a combination of factors. Model checking is useful technique for system-
atically detecting these bugs, because it can check satisfying properties that the model must by exploring
the reachable states. However, model checking is difficult for most system developers, because it requires
technical knowledge to model target systems by formal modeling language. In addition, it is quite likely that
modeling target system by developer causes a mismatch between a model and a implementation of target
system. Therefore, the protocol compiler proposed by this presentation provides domain specific language
(DSL) for describing distributed protocols, and generates executable codes written by go language and model
codes written by promela from DSL. Then, the model wrriten by promela is chekked by SPIN model checker.
In this apploach, developers can easily describe distributed protocol implementation and detect bugs using
model checker without a mismatch between a implementation and a model.
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