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Optimized Binary-Search-on-Range Architecture
for IP Address Lookup

Kyong Hye Park™ Associate Member, Hyesook Lim* Lifelong Member
2 %

S YEHE A QY T A Fai] A BAAR Pkt EED TUYSE 4L she
d, gEsE Sush 2o SEL A PP AN b9 W A ATE 2ev} Qs 2wl
AE oAl AU o4 IP Fa AT o) ATshch vheRe) olxl A delEEe 7Y o)
93 AskA| ggot AR Ee] AT opIFoBA AUSEA 1wl Wie] ek WA FHPTE ol
A A G dg wE A Qs welxlw sl a7l acke Bl Atk B EReld:
Y ol ANl Y d=elo GRS AMToEA 29 dolde] )% Husksle) vnz] &7
FE A2ATNE Bl Aol AT ol HANE Falo] melgzel Al visspd B ol Al
% 2T JURE ol A4 29 HolRe TAL + ULS wAvh A ASHE TR 2719 2k

28 o gale] FARY o2l e Yo Fxsh HARH T M 5L vwsgen, ke ofel

[e]
OO0 =

ok

N 1
o

Key Words : IP address lookup, Binary search on range, Longest prefix match
ABSTRACT

Internet routers forward an incoming packet to an output port toward its final destination through IP address
lookup. Since each incoming packet should be forwarded in wire-speed, it is essential to provide the high-speed
search performance. In this paper, IP address lookup algorithms using binary search are studied. Most of the
binary search algorithms do not provide a balanced search, and hence the required number of memory access is
excessive so that the search performance is poor. On the other hand, binary-search-on-range algorithm provides
high-speed search performance, but it requires a large amount of memory. This paper shows an optimized
binary-search-on-range structure which reduces the memory requirement by deleting unnecessary entries and an
entry field. By this optimization, it is shown that the binary-search-on-range can be performed in a routing table
with a similar or lesser number of entries than the number of prefixes. Using real backbone routing data, the
optimized structure is compared with the original binary-search-on-range algorithm in terms of search

performance. The performance comparison with various binary search algorithms is also provided.
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