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Abstract One of the most famous and widely used methods in protocol verification is reachability
analysis. In reachability analysis, it is important to derive reachability graph which deseribes the
behavior of a protocel. However, in the case of concermning time, there have been many obstacles to
derive reachability graph due to state explosion problem and the infinite precision and length of time.
In real-time system and protocel, timer can specify the bound for waiting time, or indicate a certain
{ime interval, so that timer can be seen as a relative base point for time measure. Morcover, timer
is used for so many other purposes that it would be troublesome to model the protocols without timer.
In this paper, we propose a method to derive a reachability graph from protocel with timed transitions
and timers by handling transitions and timers with the relative time concept. The proposed method
is capahle of modeling timers which was impossible by the existing methods. And we also propose
a system description technigue whick can describe protocols with timer and its circumstances more
precisely than the existing methods. With the method we woild find an error which was not detected
by cxisting method. This method can give base for realistic modeling and powerful verification of real
protocol,
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