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Abstract: Internet applications are developed rapidly. It is increasingly important for router itself to improve the
ability to deal with networking congestion. Traditional Poisson model is unfit for Internet networks with burst flow.
But self-similarity model suitable for Internet networks has not been used widely in practice because of its complex
model and complicated calculation. By describing the practical buffer performance in routers, a new fuzzy
congestion control model based on queues and a congestion control algorithm based on the model are presented. In
the algorithm, all kinds of packets are firstly classified into queues according to their own priorities. Then the buffer
state is divided into three phases, including normal, congestion avoidance, and congestion according to their buffer
usage ratio. The three phases are crossover each other because of their fuzziness. Then by combining the whole
congestion control, with the part congestion control, the fuzzy algorithm is carried out. Theoretical analysis and NS
stimulation results show that the proposed algorithm has better networking performance in the fairness of all
connections, compared with the traditional schemes, especially keeping from being affected by the connections with
congestion. It really improves the routers’ ability to deal with network congestion.
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Fig.8 Network topology
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Table 2 Repeat ratio of transmission

Net load ratio FCCA (%) RED (%) WEQ (%) TD-FIFO (%)
1.1 0 0.21 0.24 9.09
1.2 0 0.62 0.64 16.6
1.3 0.12 1.50 1.52 23.0
1.4 0.23 2.12 2.82 28.5
1.5 0.48 4.86 5.26 33.3
1.6 0.98 7.21 8.42 37.5
1.7 1.82 10.2 123 41.1
1.8 4.12 13.1 16.5 44.4
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Fig.9 Packets success ratio with networking load
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Fig.10 Packets success ratio under different networking load

P10 o0 2% S 38 o s D e TR 46 (1 52 )

© PEBREBALTU bt/ www. jos. org. cn



294 Journal of Software #AFFIR  2005,16(2)

4 HXRE

Rl 45 Internet I HE— 25 T, AN AR 5 virg 380 3y 0 40 2 47 1) 0 8 T0 309 AL 23R 140 Ay 400 75 [ 910 9 42 ol 0 vk
AT HE— 2D BT ST 5 J J 4 S 04 300 X 4% S5 o AL B 10 1) 42 AR B R e S B AR 4 Poisson! 148 T B
BB T- DL R Vi 2 A 2 AR 1Y) Internet ) 4% A8 338 Y., 1T SR HI S IO WG A Internet P9 2% 3t 2 FFAIE ¥ B AHALL
AR O]y A g A3 R 50 A%, S P R AR 3. Ay o A SO T e % 3 X 1) S IR 2 1 R, 32 FH BRI B 4 of
S DX SRR A I — O P ) AT R R e S AR RSOR ) S 4 R R 2 He SR P AR SRl A 4 G 1 SR, R 4
) RSORS00 70 A 3T AN s 2 1) A P DL SR AT T R AT R4 2 4 i 1k e

AHER X T4 5 RED,WFQ,TD-FIFO SVAAH LUAg, JE S BUAR X 52 2% i ik U0 . Bdf 40 2 8 B R %
2 DX oty FH 2 1 A N 0 A (LR B I ) B A 5 i 3 % e 4 B A8 e WL B L e R v e D4R
HE ) — 6 e b R 3 L O 3 2 5 R AT s R PR S A 45 FCCA R0V RBME 1 AL v T %
P A% B AS e LR 5 1 S DR T B A S B 5 S S S0 5 R W, FCC A VR SR A Jmy i R A4 AH 45 45 1
SREWE TE DR AP R B R ZEIR AR 3 3 b, B LUA% 40 07 v T 0 (1) A Pk

References:

[1] Jacobson V. Congestion avoidance and control. ACM Computer Communication Review, 1988,18(4):314-329.

[2] Clark DD, Fang WIJ. Explicit allocation of best-effort packet delivery service. IEEE/ACM Trans. on Networking, 1998,6(4):
362-373.

[3] Floyd S, Fall K. Promoting the use of end-to-end congestion control in the Internet. IEEE/ACM Trans. on Networking,
1999,7(4):458-472.

[4] Braden B, Clark D, Crowcroft J, Dzvie B, Deering S, Estrin D, Floyd S, Jacobson V, Minshall G, Partridge C, Peterson L,
Ramakrishnan K, Shenker S, Wroclawski J, Zhang L. Recommendations on queue management and congestion avoidance in the
Internet. RFC 2309, 1998.

[5] Floyd S, Jacobson V. Random early detection gateways for congestion avoidance. IEEE/ACM Trans. on Networking,
1993,1(4):397-413.

[6] Christiansen M, Jeffay K, Ott D, Smith FD. Tuning RED for Web traffic. IEEE/ACM Trans. on Networking, 2001,9(3): 249-264.

[7]1 Demers A, Keshav S, Shenker S. Analysis and simulation of a fair queuing algorithm. In: ACM SIGCOMM. Communications
Architectures & Protocols. New York: ACM Press, 1989. 1-12.

[8] Stiliadis D, Varma A. Efficient fair queueing algorithms for packet-switched networks. IEEE/ACM Trans. on Networking,
1998,6(2):175-185.

[9] Stiliadis D, Varma A. Rate-Proportional servers: A design methodology for fair queueing algorithms. IEEE/ACM Trans. on
Networking, 1998,6(2):164—174.

[10] Reisslein M, Ross KW, Rajagopal S. A framework for guaranteeing statistical QoS. IEEE/ACM Trans. on Networking,
2002,10(1):27-42.

[11] Marcus WS. An architecture for QoS analysis and experimentation. IEEE/ACM Trans. on Networking, 1996,4(4):597-603.

[12] Chaskar HM, Madhow U. Fair scheduling with tunable latency: A round-robin approach. IEEE/ACM Trans. on Networking,
2003,11(4):592-601.

[13] Li SY. Fuzzy Control. Neurocontrol and Intelligent Cybernetics. Harbin: Harbin Institute of Technology Press,1996. 42—-43 (in
Chinese).

[14] Ns. Http://mash.cs.berkeley.edu/ns

[15] Paxson V, Floyd S. Wide area traffic: The failure of Poisson modeling. IEEE/ACM Trans. on Networking, 1995,3(3):226-244.

[16] Leland WE, Taqqu MS, Willinger W, Wilson DV. On the self-similar nature of ethernet traffic (extended version). IEEE/ACM
Trans. on Networking, 1994,2(1):1-15.

[17] Grossglauser M, Bolot J-C. On the relevance of long-range dependence in network traffic. IEEE/ACM Trans. on Networking,
1999,7(5):629-640.

Mt o 3L 525 3T
(131 24 5 ASMI .o 2 RO s s A 7 A A TN K2 AL, 19964243,

S https// www. jos. org. cn




	基于队列的模糊拥塞控制模型
	基于队列的模糊拥塞控制算法
	队列实时状态的描述
	局部队列与全局性拥塞程度的评价
	局部队列与全局性拥塞处理
	算法处理步骤

	性能评价
	结束语

