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Hardware Implementation of Concurrent Periodic EFSMs
with Multi-way Synchronization

HisaAKT KATAGIRI, MASAYUKI KIRIMURA,t KEIICHI YASUMOTO,t
AKIO NAKATA,! TERUO HIGASHINOT and KENICHI TANIGUCHIt

This paper proposes a concurrent periodic EFSMs model and a technique to synthesize
hardware circuits from specifications of real-time systems described in this model. In the
proposed model, data exchange by synchronous execution of the same events in multiple EF-
SMs (called multi-way synchronization) can be specified like LOTOS. The executable time
range of each event can be given as a logical conjunction of linear inequalities of the execution
time of its preceding events, constants and integer variables where some values are input from
environments. Here, we assume that every event sequence starting from the initial state in
each EFSM returns to the initial state in a specified time interval. Since each EFSM has some
branches and some combination of branches of those EFSMs may not be executable because of
their timing constraints, the proposed synthesis technique finds only executable combination
of branches from a given specification and generates a schedule table (scheduler) for event
sequences in each executable combination of branches. We have developed a tool to generate
the corresponding RTL-level VHDL specification from a given specification, and generated
circuits from some specifications such as a video playback chip. From those experiments, we
have confirmed that the performance and size of the generated circuits are reasonable for
practical use.
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