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ABSTRACT

In order to provide new value-added services such as a policy-based routing and the quality of services in
next generation network, the Internet routers need to classify packets into flows for different treatments, and it
is called a packet classification. Since the packet classification should be performed in wire-speed for every
packet incoming in several hundred giga-bits per second, the packet classification becomes a bottleneck in the
Internet routers. Therefore, high speed packet classification algorithms are required. In this paper, we propose
an efficient packet -classification architecture based on a hierarchical binary search tree. The proposed
architecture hierarchically connects the binary search tree which does not have empty nodes, and hence the

proposed architecture reduces the memory requirement and improves the search performance.
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0 1000* * 53, 53 443, 443 17
1 111* 101* 53, 53 25, 25 6
2 * 10* 53, 53 25, 25 17
3 101* 11* 67, 67 5632, 5632 6
4 01* 0011* 1024, 65535 1024, 65535 6
5 101* 11* 53, 53 25, 25 4
6 11* 0100* 0, 65535 5632, 5632 6
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E 2. acl Elsle] £ Ao gt A% AF %7}
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N IP; 7
refix Nesting Proposed H-trie Proposed H-trie Proposed H-trie
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ipc100 100 4 10.90 66.63 19 104 2.83 24.53
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Tnax Tove M(XByte)

Linear Search 4468 || 1957.17 82.90
Hierarchical Trie" 192 | 85.64 224.70
Bit Vector™” 230 || 151.86 2531.48
AQT™ 415 | 34479 234.26

Proposed HBST 52 26.61 92.88

E 5. acl5K & Aol digk AsH]a

Tax Tave M(KByte)

Linear Search 4660 | 2399.02 86.47
Hierarchical Trie 177 | 84.01 410.48
Bit Vector”' 76 64.10 2793.23
AQTH 94 50.11 200.22
Proposed HBST 69 21.16 101.94
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Tinax Tave M(KByte)

Linear Search 4351 || 2292.30 80.73
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Bit Vector”! 1044 | 738.75 2394.65
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Proposed HBST 72 36.75 89.88

Aok qeh wR YA VESZ 3§ Zzawse)
Mo m we o] WEZ AulSe] V=]
A%, oAE A BRHE 9D T A0 AR
Z7h olofAlek. w7 BRHE SlaE 7P
@ @ Azl vuelz v Azl sk 2
o] Zog A% Ame} T oAk B Ry
AR oA AZ o1 Eelt AT AR b
R A9 BT AN s} e a7e] we
A el A B el we) A5E A

e S ek @ 4 ek

0

o

o

¥
pE

V.

X

=

£ =reMe A7 ERE SlEA
AZAHLZ T oAl AT oxl E=lE Akt
ik 1] A% olAl Sejoliz ol /1t
FaR 2 de =] Wil Wl ko] EA}
2ssld T, ol ) viwe] wEsds A4 A
o] wmz] z}j;l vt ZkE= dAAe] gtk
w3, ol 49 AR A Ee] 94| Exfolo] 7]
23 PR W ke Qd dee] WESAS T

B3 Ealieh webd £ =EoldE 4 4E =

o]l EelE

151

www.dbpia.co.kr



eho] Wel W wEE AAGOEA e B84
2 ol o4l EXE AZHOE FHFOEA v
wele] TS VAT AL Az AR ¢
F F2E Ak e ARk TR e
c

ol gk vl HIE qlloma Ao EaA

(1) H. Jonathan Chao, “Next Generation Routers,”
Proceedings of the IEEE JPROC.2002.802001,
Volume 90, Issue 9, pp.1518 - 1558, Sept.
2002

(2] G. Varghese, “Network Algorithmics,” Morgan
Kaufmann, 2005.

(3] V. Srinivasan, G. Varghese, S. Suri, and M.
Waldvagel, “Fast and scalable layer four
switching,” in Proc. ACM SIGCOMM’98, pp.
191-202, Aug. 1998

(4) D. E. Taylor, J. S. Turner, J.S, “ClassBench: a
packet classification benchmark,” Proc. IEEE
INFOCOM 2005, pp.2068 - 2079, March 2005

(5] D. E. Taylor, I. S. Turner. The source code of
Packet Classification Bench, http://www.arl.
waustl.edu/~det3/ClassBench/index.htm

(6] T.V Lakshman and D. Stiliadis, “High-speed
Policy-based Packet Forwarding Using
Efficient Multi-dimensional Range Matching,”
Proc. of ACM SIGCOMM, pp. 203-214,
October 1998.

(7] F. Baboescu and G. Varghese, “Scalable Packet
Classification,” Proc. of ACM SIGCOMM, pp.
199-210, August 2001.

(8] Tong Liu, Huawei Li, Xiaowei Li, Yinhe Han,
“Fast Packet Classification using Group Bit
Vector,” in Proc. IEEE Globecom 2006

(9] M. M. Buddhikot, S. Suri, and M. Waldvogel,
“Space decomposition techniques for fast lay-
er-4 switching,” in Proc. Conf. Protocols for
High Speed Networks, Aug. 1999, pp. 25-41

(10) N. Yazdani and P. S. Min, “Fast and Scalable
Schemes for the IP Address Lookup Problem,”
Proc. IEEE HPSR2000, pp.83-92, 2000

152

& 6} & (Ha Neul Chu) %39
20054 84 @ o|todpefEta A

wsAlsta, kAt
2005 99 ~3A] : o]stodx}ey
g A W S48, At
<FHA]Hol> Routert} switch 52|
Network 32 SoC 34|, TCP/IP
3 sfe=slo] AA|

2l & = (Hyesook Lim) 3]

19861 29 A&t &)oL A|o]A
333, At

1986\ 84~19801d 24 AMA F-
2 A=, A7

1991 29 Agshar Ao AS
F3tat, AAL

199611 1294 The University of

Texas at Austin, Electrical and Computer

ﬂ e,

Engineering, Ph.D.

1996+ 119~20001 74
Member of Technical Staff

20004 79~200211 29 Cisco Systems, Hardware
Engineer

2002+ 3U~HAl o] sfoAteEtaL Feh st A B g4l
SERE

<Al HE-ok> Routert} switch 52| Network & SoC
X370, TCP/IP R sh=sle] 44

Lucent Technologies,

www.dbpia.co.kr



	패킷 분류를 위한 계층 이진 검색 트리
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 기존의 구조
	Ⅲ. 제안하는 구조
	Ⅳ. 제안하는 구조의 성능 평가
	Ⅴ. 결론
	참고문헌


