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Route L ookup in Fractal Active Subnet Prefix Space

PEN G Yan-Bing GONGJian DINGWe XU JialLing
(CERN ET East China(North) Regional Center, Department of Computer Science and Technology ,
Southeast University, Nanjing 210096)

Abgract Routelookup isa basic work for the routers. The active subnet prefix is self-smilar at

different prefix length, and thisfractal distribution can be used to statistical optimizing the route
lookup. After validating self-dmilar characteristic of the active subnet prefix space, it wasfound
that the order statistic of the active subnet prefix at different aggregation class obeys to Pareto
Distribution, and the active subnet distribution of different subnet prefix scale is self-dmilar.

Further investigation disclosed that the active degree of route itemsin backbone router is close to
Pareto distribution. Based on these results, this paper proposes a new route lookup method —
Statistical Optimized Successive Lookup algorithms(SOSL) , which optimizes the route lookup by
the active route sorting. The s mulating experiment suggests that there are some logarithmic line-

ar relationships among the scale of active route table, refreshing period of active route table and
counter’ s overflowing value, and which enable router to classfy the packet in a very small active
route table. A fast sort scheme is presented to solve the key bottleneck , route active degree sor-

ting, in SO with O(1) time complexity metrics. The comparison among SOSL , Longest Prefix
Matching algorithm (L PM) and TCAM implied that SOSL iseasy to implement by hardware. Itis
the greatest advantage that SOS. can work along with TCAM to improve the eficiency of TCAM

with efficient active route table scale management.

Keywords active IP; subnet prefix; pareto distribution; route lookup; statistical optimizing;
overflowing sort scheme
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