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In this paper, we introduce a model for designing distributed cooperative systems (con-
current systems) with symmetries. We propose an efficient deadlock detection method and
a protocol synthesis method for this model. In our method, we adopt a constraint oriented
style, and we describe the specification of the whole system by a set of colored Petri-nets
and synchronization among them. We have developed a verification tool, which checks the
reachablity of concurrent systems efficiently by using the equivalence relation among states.
Then we introduce a protocol synthesis method for this model that derives the specifications
of all the nodes (the protocol specification) from a given specification of the whole system
(service specification) automatically.
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