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The Timed Ambient Calculus
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In this presentation, we propose the timed ambient calculus as an extention of the ambient calculus. The
ambient calculus is a process algebra suitable for specifying systems, which contain dynamically changing
nested structures. By the benefit of such a feature, the ambient calculus is also suitable for modeling physical
object distribution systems, such as maritime logistics. For modeling actual distribution systems, it is de-
sirable that the specification includes timing constraints. We introduce i) capabilities with expiration time,
ii) waiting capability, and iii) special ambient that expresses the timing violation, into the ambient calculus.
We give the syntax and reduction rules for such capabilities and ambients in addition to the ones of the
original ambient calculus. We can specify the lower limit and upper limit of the timing interval between two
events, and timeout-like behavior using the timed ambient calculus. We also describe distribution monitoring
systems based on a timed ambient calculus specification, and some macro notations for the convenience of
describing complex systems.
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