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High-speed IP Address Lookup using Balanced Multi-way

Trees
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Abstract Packet arrival rates in internet routers have been dramatically increased due to the
advance of link technologies, and hence wire-speed packet processing in Internet routers becomes
more challenging. As IP address lookup is one of the most essential functions for packet processing,
algorithm and architectures for efficient IP address lookup have been widely studied. In this paper, we
propose an efficient IP address lookup architecture which shows very good performance in search
speed while requires a single small-size memory. The proposed architecture is based on multi-way
tree structure which performs comparisons of multiple prefixes by one memory access. Performance
evaluation results show that the proposed architecture requires a 280KByte SRAM to store about
40000 prefix samples and an address lookup is achieved by 5.9 memory accesses in average.

Key words : IP address lookup, balanced tree, multi-way tree, router, memory access, binary
prefix tree
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