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A Formal Description for Parallel Processes
with Time Properties

Icuiro Satont and Mario Tokorof

We investigate a formal model for reasoning about time properties in parallel comput-
ing. We develop a timed process calculus which is an extension of Milner’s CCS with
two notions for time: the passage of time and behaviors dependent on time. It cannot
represent only functional results in parallel computing but also various time properties,
such as execution time, synchronization delay time, and timeout handling. We define
two timed equivalences based on CCS’s bisimulation. These equivalences can analyze
whether two processes are equivalent in both their functional behavior and time properties.
We derive their algebraic laws for reasoning about processes with time properties and
define a sound and complete equational proof system for finite processes based on the
equivalence. An example is shown in order to demonstrate the utility of our calculus.
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