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This study shows that using the Functional Reactive Programming (FRP)
language, which incorporates the i1dea of actor models, contributes to improving embedded systems®
safety, reliability, and development efficiency with limited computational resources. The main
contributions are: (1) We proposed an efficient distributed glitch-free change-propagation algorithm

for time-varying values. We designed and implemented an actor-based distributed FRP language that
adopts the algorithm. (2) We introduced an explicit state description mechanism into an FRP language
for small-scale embedded systems. The mechanism can improve the modularity of components with
state-dependent behaviors. (3) We presented a novel type system that can define recursive data types
with the maximum data size to be constructed. We designed and implemented an FRP language
incorporating the type system. We proved that any well-typed program can safely be executed within

the amount of the memory specified by the types.
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