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Middleware for Supporting Dynamic Establishment of
Multi-way Synchronization Channels

TAKAAKI UMEDU," KEIICHI YASUMOTO,t AKIO NAKATAf
and TERUO HIGASHINO?

In this paper, we propose a Java based middleware for group communication systems on
ad-hoc environments, where pairs of nodes that can directly communicate each other may
be dynamically changed. This middleware provides a facility of dynamic establishment of
hirerarchical communication channels among agents (mobile hosts) where the channels can
be established only if given conditions hold. It also provides a facility of powerful group com-
munication based on multi-way synchronization (the mechanism that provides functions such
as synchronization, data exchange, mutual exclusion and so on) over these channels. We have
implemented this middleware using TCP and UDP and measured its performance.
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Fig.1 Construction of agent group and leaving of agents.
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Agent Agent(CommunicationInterfacel] i);
Result Advertise(Gatel[] s,Gate[] a,
Object[] io,Guard g);
Result Participate(Gate[] s,Gatel] a,
Object[] io,Guard g);
Event Synchronize(Event[] e);
void Disc(ID id)
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Gate Gate(String n) 0o0oooooooo
Event Event(Gate g,0bject][] io,Guard g); 0ooo0oo00ooooono
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Result
ID GetChannellD();
Object[] GetIO();
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synchronization.
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