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Middleware for Cellular Phones Providing Group Formation
Based on Context and Group Communication Facility

Kouur NisHIGAKI,t KEIICHI YASUMOTO,t TAKAAKI UMEDU,tt
TERUO HIGASHINOt and MINORU ITOt

In this paper, we propose a middleware library for efficiently developing distributed coop-
erative applications consisting of a large number of cellular phone users. Our middleware
provides (1) a dynamic group formation mechanism depending on users’ locations and pre-
ferred subjects and (2) a group communication mechanism called multi-way synchronization
for multicasting, synchronization and mutual exclusion. Most of Java executors on cellular
phones do not support direct communication among user programs. Usable resources are also
restricted. Therefore, in our middleware, most parts of user programs are executed on their
servers as agents. Group formation and group communication mechanisms are implemented
as inter-process communication on the server, and only the user-interface parts are executed
on the cellular phones. From some experiments, we have confirmed that group applications
consisting of ten thousands of cellular phones can be easily developed using the middleware,
and that their group communication performance is reasonable for practical use.
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Fig.1 Establishment and disconnection of communication

relation in proposed middleware.
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Fig.2 Multi-cast communication and exclusive control.
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Fig.3 Example of application (quiz competition).
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Fig.4 Synchronization tree in example of application.
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Fig.7 Outline of middleware architecture using servlet.
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Fig.8 Block diagram of middleware.
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