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Abstract: Given that IPv6 prefixes are longer than IPv4, enhancing storage efficiency without compromising lookup performance has become
a critical challenge. Existing route lookup methods—such as Trie—based structures, hashing, and ternary content addressable memory
(TCAM)—have limitations in storage efficiency or lookup speed. To address these challenges, this paper proposes SetSearch, a method
based on the prefix—split model, to achieve efficient IPv6 route lookup and storage. SetSearch enhances on—chip storage through prefix split-
ting and uses a two—dimensional routing table to prevent the explosion of IP prefixes caused by leaf—pushing, significantly reducing off—chip
storage demands. Furthermore, SetSearch minimizes off—chip memory accesses to a maximum of one by utilizing a set search strategy
based on the two—dimensional routing table. Experimental evaluations using five real-world IPv6 backbone router forwarding information
bases (FIBs) datasets demonstrate that SetSearch offers superior performance across metrics such as on—chip storage, off—chip storage,
and off—chip memory access efficiency.
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