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A Study on Event Order Inversion on Real-time Groupware

Hiroyuki Tokunaga, Kimihiko Sekino, Souichi Kubota, and Sakae Sato

NTT Information and Communication Systems Labs.

The increasing performance and decreasing cost of computers and communications have made it more com-
mon for computers to be connected via networks. This is also increasing the demand for groupware; software
that connects computers on networks with each other, and facilitates collaboration among its users. Some
real-time groupware, such as network games, voting systems, etc., requires fairness among users. However,
fairness is not guaranteed by most existing groupware products. The difference in communication lines
to which each user is connected may cause unfairness. An event sent over high-speed communication line
may overtake an event on a low-speed communication line. We call this the ’event inversion problem’. The
problem must be solved to support real-time groupware which demands fairness among users.  We focus
on the difference of communication latencies between users which may cause event inversion. We have
implemented a ’real-time event sorter’ which sorts the received events by their timestamps to guarantee
that the receiving order matches the sending order, and have verified the va.lidi'ty‘o’f the proposed method.
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