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The FDDI communication protocolFDDI (Fiber Distributed Data Interface) [1] is a high performance �ber optictoken ring Local Area Network. In this section we show the veri�cation of thetemporal mechanism that limits the possession time of the token by each station.Speci�cationWe consider a network composed by N identical stations S1; : : : ; SN and a ring,where the stations can communicate by synchronousmessages with high priorityand asynchronous messages with low priority.Station. Each station Si can be either waiting for the token (Idlei), in pos-session of the token and executing the synchronous transmission (Ti, STi) or inpossession of the token and executing the asynchronous transmission (Ti, ATi).The two clocks a station uses to control the possession time of the token arecalled TRTi (Token Rotation Timer) and THTi (Token Holding Timer).� TRTi counts the time since the last reception of the token by the station.This clock is reset to zero each time the station Si takes the token.� THTi counts the time since the last reception of the token, added to thetime elapsed since the precedent one, given by the value of the clock TRTijust before it is re-initialized.�In \The tool Kronos", DIMACSWorkshop on Veri�cation and Control of Hybrid Systems,October 1995. Lecture Notes in Computer Science 1066, Springer-Verlag.yDepto. de Computaci�on, FCEyN, Universidad de Buenos Aires, Argentina.
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When the station Si receives the token (action TTi), the clock THTi takes thevalue of the clock TRTi, TRTi is reset to zero, and the station Si starts sendingsynchronous messages (BSi). The duration of the synchronous transmission(STi) is given, for each station Si, by a constant SAi (Synchronous Allocation).When the synchronous transmission ends (action ESi), the station has thepossibility of starting the transmission of asynchronous messages (action BAi)if the current value of THTi minus the time of synchronous transmission SAiis greater than a global constant of the system called TTRT (Target TokenRotation Timer). Before THTi � SAi reaches the value TTRT , the stationmust release the token (RTi), ending the asynchronous transmission (EAi) ifthis one has began. The behavior of the station Si is described by the timedautomaton Stationi of the Figure 1(a).Ring. The ring controls the transmission of the token between two consecutivestations Si and Si+1. There is a delay of td (Token Delay) time units, measuredby the clock T , in this transmission. The Figure 1(b) shows the timed automatonRing that models the ring for two stations.
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Figure 1: Stationi (a) ; Ring (b)
System. The timed automaton that models the protocol is obtained as theparallel composition FDDIN = Ring k Station1 k : : : k StationN where theautomata synchronize through the actions TTi and RTi.Veri�cationWe verify here two properties of the FDDI protocol.
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Bounded time for accessing the ring. The time elapsed within two con-secutives receptions of the token by any station is bounded by a constant c1.We can express this property in Tctl with the following formula:(STi ^ T = 0)) 83�c1enable(TTi) (1)where c1 is equal to TTRT + 2N:SAi, and enable(TTi) characterizes the sym-bolic states where the edge labeled TTi is enabled.Bounded time for sending asynchronous messages. Each idle stationwill send asynchronous messages before a time c2. The formula of Tctl thatdescribe this property is: Idlei ) 83�c2ATi (2)where c2 is equal to (N � 1):TTRT + 2N:SAi.
References[1] R. Jain. FDDI handbook: high-speed networking using �ber and other me-dia. Addison-Wesley, 1994.
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