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TCCT: Timed Calculus with Controllable Timers

AKIRA ITOU,* YOSHIO HAYASHI, "t REIJI NAKAJIMAY
and MAKOTO TANABE!

A timed process calculus TCCT is introduced, to model computing mechanisms which deal
with complicated time critical situations, where various events occur and each event occur-
rence can be affected by when and what events occurred so far. We often encounter this
kind of phenomena, for which it seems significant to introduce a formal computing model.
Considering the nature of the model, it is crucial at which time points and with what time
intervals events occur. In order to deal with such temporal information, it is necessary to
nicely control multiple time constraints on a single process. Therefore we define the process
calculus TCCT so that a multiple number of labelled timers can be assigned to a single pro-
cess and separately release each timer by referring to its label. In most conventional process
calculi, it is assumed that everything in question can be described as processes, no matter
how large the system is. There the main purpose of discussion is usually to analyse the ways
of communication between such processes. In the real world, timed systems are very large
and complicated, and, so are the processes which model them. In this calculus, however, such
systems are considered only as an event generator, which is useful to simplify the situation and
in the result to get simpler processes. This perspective is also a contribution of the calculus.
In addition, in this paper we show the practical feasibility of the calculus by actually using
TCCT to implement a certain recognising device, besides discussing the calculus merely as a
formal computing model. Finally with regard to a mathematical property of the calculus, it
is demonstrated that an equality based on the conventional bisimulation is preserved by all
contexts for a reasonable class of processes.
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