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An Event Delivery Mechanism for Multi-Player Games on P2P Networks
with Load Balancing and Short Latency

Shinya Yamamoto Yoshihiro Murata Keiichi Yasumoto Minoru Ito
Graduate School of Information Science, Nara Institute of Science and Technology

Abstract In order to achieve multi-party networked games without specific servers in P2P
environments, we proposed a P2P based event delivery method where a shared game space is
divided into multiple sub-areas (game areas) and some nodes are selected from all players to deliver
game events occurring in their responsible areas to player nodes. This method also includes a load
balancing mechanism which allows each responsible node for the congested area to dynamically
construct a tree of multiple nodes and deliver events along the tree to reduce event forwarding
overhead per node. However, this mechanism introduces larger delivery latency as the event
delivery path becomes longer. Also, when each user has visible area over several game areas,
he/she must subscribe to multiple responsible nodes to receive events occurring in those areas.
In our existing method, this problem was not considered in detail. In this paper, we propose
techniques (1) to reduce end-to-end event delivery latency by dynamically replacing nodes in the
tree, and (2) to efficiently deliver events to users who have visible areas over multiple game areas.
Through simulations with ns-2, we have confirmed that the proposed method can reduce end-to-end
event delivery latency up to 40%.
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