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Deepening the implemenation gechnolggy of high-level modeling language
implementations integrated with verifiers
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The goal of this research was to deepen the implementation technology of
high-level modeling languages that support highly abstract and general data representation such as
real numbers and graph structures. To achieve reliable simulation of hybrid systems that make both
continuous and discrete changes, we developed various techniques including a method for integrating
numerical computation with %uaranteed accuracy and symbolic computation, and greatly improved the
solution capability and performance of the symbolic simulator of the constraint-based modeling
language HydLa. For the runtime system of the graph-rewriting modeling language LMNtal, a number of

new techniques were developed, e.g., for expressive hypergraph rewriting and efficient parallel
model checking, and the system was evolved into a more powerful verification tool. The developed
implementations were made publicly available as open-source software.
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