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Abstract

Nowadays, many high speed Internet applications require high speed multidimensional packet classification algorithms. Based on the
uniqueness of Network Processor, this paper presents a multidimensional classification algorithm—AM-Trie (asymmetrical multi-bit trie).
AM-Trie is a high speed, parallel and scalable algorithm and very fit for the "multi-thread and multi-core" feature of the Network Processor.
A heuristic field division algorithm is also presented, and it is proved theoretically that it can find out the minimum storage cost solution
when the height of the AM-Tire is given. Finally, a prototype is implemented based on Intel IXP 2400 Network Processor. The performance
testing result shows that AM-Trie is a high-speed and scalable algorithm; the throughput of the whole system is influenced little by the size
of rules and it can reach 2.5 Gbps wire speed.

Zheng B, Lin C, Qu Y. AM-Trie: A parallel multidimensional packet classification algorithm fitting for network processor.
Journal of Software, 2006,17(9):1949-1957.

DOI: 10.1360/j0s171949

http://www.jos.org.cn/1000-9825/17/1949.htm

fikj £

B 6T 224 7 vy 30 D) 8% I K 90 201 0 S A0 (R B SR DA R IR 8% Kb 3388 R 3R 8 R (PR A B T o il 22 4 o AL 90 R B ——AM-Trie 5732
(asymmetrical multi-bit trie, JEXFR 2 B Trief) A% H L B R IFATIE . ATy et R rRs s REE & TAE M 28 A 2 88 b S [R) T,
AT R RS R R ST B BE SR, T N ER S IR LA A o AM-Trie b JZ Z0 55 D0 I A A7 25 TR dse /N B, 25 FIntel 1XP2400
W9 285 b PR 28 BT H I TSR T Z S0 e RS 2 W i S B8 R AT I A AR A A mT T e v R 2 R 2 RN (RS AR /IS A A5 Bl L 1008

F T 2.5Gbps 1) £k #.
H:4:TH : Supported by the Major Research Plan of the National Natural Science Foundation of China under Grant No.90412012 (%X |44
Bl A FAMIFTHRIE S0 H); the National Grand Fundamental Research 973 Program of China under Grant No.2003CB314804 ([ % &

FFEREIT Y & K (973)); the Juniper Research Grant (Juniper/a #)fiff573£4x); the Intel IXA University Research Plan (Intel IXAK 2~ 5711
&)

References:

[1] Gupta P, McKeown N. Packet classification on multiple fields. In: Proc. of the ACM SIGCOMM 1999. 1999. 147?160. http://tiny-
tera.stanford.edu/—nickm/papers/Sigcomm99.pdf

[2] Baboescu F, Varghese G. Scalable packet classification. In: Proc. of the ACM SIGCOMM 2001. 2001. 199?210.
http://www.cs.ucsd.edu/groups/sysnet/miscpapers/p2-baboescu.pdf




[3] Singh S, Baboescu F, Varghese G, Wang J. Packet classification using multidimensional cutting. In: Proc. of the ACM SIGCOMM 2003.
2003. 213?224. http://www.sigcomm.org/sigcomm?2003/papers/p213-singh.pdf

[4] Baboescu SSF, Varghese G. Packet classification for core routers: Is there an alternative to cams? In: Proc. of the IEEE INFOCOM 2003.
2003. 53763.

[5] Lakshminarayanan ARK, Venkatachary S. Algorithms for advanced packet classification with ternary cams. In: Proc. of the ACM
SIGCOMM 2005. 2005. 193?204.
[6] Network processing forum (npf). http://www.npforum.org/

[7] Network systems design conference. http://www.networkprocessors.com/

[8] Wolf T, Franklin MS. Design tradeoffs for embedded network processors. In: Proc. of the ARCS 2002. 2002. 149?164.

[9] Shah N. Understanding network processors. Technical Report, 2001. http://www.gigascale.org/pubs/338.html

[10] McAuley AJ, Francis P. Fast routing table lookup using CAMs. In: INFOCOM (3). 1993. 138271391.

[11] Srinivasan V, Varghese G. Faster IP lookups using controlled prefix expansion. In: Measurement and Modeling of Computer Systems.
1998. 1?10.

[12] BGP routing table analysis reports. http://bgp.potaroo.net/




