27 5 JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Vol.27 No.5 2005

1001 — 2486 2005 05 - 0018 — 07

410073

IPv6 IPv6 128 IPv6 IPv4
IPv6 B

IPv6
IPv6 B
TP393 A

An IPv6 Routing Lookup Algorithm for Large Route Tables
Based on Range Representation B-tree

TAN Ming-feng GONG Zheng-hu SUN Zhi-gang
College of Computer National Univ. of Defense Technology Changsha 410073 China
Abstract The IPv6 routing lookup algorithms need to process huge route tables in the future owing to the huge address space of
[Pv6 and each lookup needs more memory accesses than [Pv4 algorithms because of the 128 bits address. To solve these two difficult
problems  this algorithm converts the prefix into ranges and stores them in a B-tree then uses range fragment tree in the nodes to reduce
the memory access and the storage requirement. Theoretical analysis and the experimental results indicate that the algorithm can support
the high performance lookup for huge IPv6 route tables.
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Fig.2 The example routes showed by the ranges on the axis
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Fig.3 Overview of RR B-tree and examples of the search processes
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Fig.4  The building process and the information compress effect of the range fragment tree in the nodes
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Tab.2 RR B-tree’ s performance to process real small IPv6 route table m =32 L=32 W=128
B
893 4 3 88 34.0KB 20.1 23.6 40 54.6 16.97KB
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Tab.3 RR B-tree’ s performance to process huge IPv6 route tables m =32 L=32 W=128
B
128K 4 4 11.3K 3.9M  20.05 43.5 72 89.2 2.4M
IM 5 4 82.9K 25.8M 24.03 64.7 84 95.3 19M
8M 6 4 624.1K 191.5M 29.2 95.2 96 101.8 152M
64M 7 4 4.7M 1.52G  35.7 157.6 108 107.1 1.22G
512M 8 4 34.7M 10.8G  42.6 279.2 120 113.9 9.73G
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