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Deriving Protocol Specifications of Real-Time Distributed Systems
from Service Specifications in a Time Petri Net Model with Registers

Hirozumi YAMAGUCHI Kozo OKANO Teruo HIGASHINO Kenichi TANIGUCHI

Dept. of Information and Computer Sciences, Osaka University
Machikaneyama 1-3, Toyonaka, Osaka 560, JAPAN

Abstract Some methods for deriving protocol specifications of real-time distributed systems from given service
specifications with time constraints (deadlines of actions) have been proposed. However, these methods cannot treat
the class of service specifications including parallel synchronization and parameters. In this paper, we propose a
method for deriving a protocol specification automatically from a given service specification in an extended model
of time Petri nets, called a Time Petri Net model with Registers (TPNR model ). In our derivation algorithm, a
resource allocation specifying the allocation of resources to the protocol entities, each maximum communication delay
between two protocol entities, and a maximum error among the clocks of the protocol entities can be specified freely
by the designers. The algorithm (1) decides whether the service specification can be implemented in the protocol
entities satisfying the deadlines of actions using a method for solving linear programming problems, and if so, (2)
derives a protocol specification, where the sum of the ranges of all deadlines can be maximized. Using our method,
the designers will be free from considering the details of communication delays on the design of real-time distributed

systems.
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