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Abstract In this paper we propose a structured Peer-to-Peer Search, mDOS (multi-Dimensional Overlays based
Search) . mDOS simulates the Small World model in the social network, arranging the peers in multi-demensional tree
structures according to peers’ multi-attributes. The semantic distance between any two peers in any dimension is
formed according to their positions in the tree. Multi-dimensional overlays can be constructed in therms of the relation
between the virtual distance in the overlay and the semantic distance in tree structure. Then the virtual distance in over-
lay between the neighbors and the destination can be estimated according to the semantic distance, forming the attribute
based sense of routing orientation. Because the effective distance between any two peers is the closest semantic distance
among the distances in all dimensions, a peer can bridge the neighbors in different dimensions, shortening the average
effective distance, and shortening the average search path length further. And the mechanisms of “lazily-maintained”
and “passively-modified” are adopted in mDOS to deal with the overhead of overlay maintenance. The final simulation
experiment shows that mDOS can improve the usability and facilitate the topology maintenance with the low search la-
tancy.
Keywords Structured Peer-to-Peer, Small world, Multi-demensional overlay, Semantic distance, Sense of routing ori-

entation
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