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Abstract: ABR (available bit rate) flow control is an effective measure in ATM network congestion control and
traffic management. In large scale and high-speed network, the simplicity of the algorithm is crucial to optimize the
switch performance. Though the simplicity of binary flow control is very attractive, the queue length and allowed
cell rate (ACR) controlled by the standard EFCI algorithm oscillate with great amplitude, which has negative impact
on the performance, so its applicability is doubted, and then relatively complex but effective explicit rate feedback
algorithms are introduced and explored. In this study, based on the existed flow control model, the performance of
standard EFCI algorithm is evaluated and analyzed with the describing function approach in nonlinear control
theory, concluding that queue and cell rate self-oscillations are caused by the inappropriate nonlinear control law
originated from intuition, but not intrinsic attribute of the binary flow control mechanism. The simulation
experimental results are done to validate this analysis and conclusion. Finally, a parameter settings scheme is put
forward to optimize the existed EFCI switch.
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Fig.1 Model of binary ABR flow control
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Fig.5 G,(jo) and —1/N(X) curves Fig.6 Simulation results (N=1)
B'5  Gy(jw) 5 -1/ Ny(X) ik Ko firdik=1)

2 HEEIE

NI B AR X — A1 5 VA IE — A — B AT I 1) 8, i EFCT ST W10 A, A it LB (%3
R AR VT 7 38 B AR S P 1) — AN BBONE, 1E 2 3K — B0 A A AT 1B 0 0 2 B RN S R R AT HT I, B AT
AT T AR S b ) T A A S R A W] Sk R AR R ) B U R ER BV

A AR LR s B B AR TSI S 2R —1/ N (X)) 5 G, (o) WA A AE 5, HL T & A ol e & 0 L &R 482
FRE I ML 5, =1/ No(X) BIG0RE AN T P 4% ih 22 AHAE 10 mT e 1k, SR AR 28 2 o 48 110 97 (30 350 0 o B0 R
A IE S 25 Kk 2 AHAZ B A e | 2B 3, B SRR y ey () TE cos(ar) A X (] (7/2, )
BT (r/2-6,) KT IEAE X 1] (0,7/2) b HIIEE I (/2 - 6,) A SR FRATTHe A 22 1 211 o J ke 3l s 41 i
e P B B P BT AT SRR A L8 155 UL I A Sz, B, 4 IR1 WPk T B 2, 4 1 3K 4 ) s i

2 2 2

a(ﬂ; 1-@p) @ (ln—ﬂ). -

TSR R WA EFCL AZHeL b, U 7 5 o528 2 01 T 38 00 AL He WL 1 T A S B 4 A 2 22 5 ), 7
Je UL EECE I I EFCL AT 3RALIT K40 ZE < 1T PR 1 B A LU (R I TR /N8 T 5 AR HER) EFCT SVEA it X i),
B HFR AW BFCT 85, R N i-EFCLIRATE 1L —1/ N0 (X)), =1/ N ppyo (X) 1 G, (o) 22 HIER 7 11X
S I 28 o IR IORE T RN 5, AR AR, i i-EFCTBLv2:44 il (¥ ACR R EA B4 B2 2 A 1, AN o5 7= ARAT AT 1 3k
W, M EFCT SLE AR, A 1) IR 5 52 W B % ) T 2 0 B 2 1 2 108 TERUE N 7 245 B IX — 45
T, FRATT R — A 1 19 4% I B R AT 07 S0 R, K PR SR R SV T T8 SR A0 BA B BE 1 A8 Ak 3 R 43 i A ik A
B 8~ 12 45 BRI FOE 78 AU 58 T AT DG T AR R 0 A T 5 T

PL b iR B AR HE EFCT S5 ACR A Z 4R 5 3 B0 e S0 yak - Ak — 8 s s & 4 s AL ol T [ A 11 e
B, 1T 2% 70 T UF AR B0 A I 3 A AAS 58 4 W S 1) B B A L b 43 A, O T R e A 0 R P 2R, R R
B ZE AL S5 24 ZE A S S 3 P R e K P LA A ZE v 1T B 1 A A S v — s Kb R S I Y
7 16 FH DA B A 2 1 A1 1 PR A5 AR S IG — 28 ABL T2 5 LR (EL T R IR LR T AR 19 R R RS 4h R 4
EFCI S350 S B b 1) 7 ik 2 5 R PR 3 A RV (9 8 o o 1 B — s O B o) SRV Ik B A — AN 3B 400 09 4 #7 J2
EPAEOR

Ni—EFCIO (X)=H- Ni—EFCI (X)=

© HHEREBAAIGUT http:/ www. jos. org. cn



EFR Fd AT R R AT 617

S NN SOURNUUNS S s s e S NN SRR I A

oL

b J_\ ........ ERT R e CRTT e e ]

-5

S T T B e A
Fig.7  Gy(j®), =1 N,_preso(X) and —1/N g0 (X) curves
K7 G, (jo) ’_I/Ni—EFCIO(X) A _I/NEFCIO(X) it £k

3000 3000

2500 (\ f e 2500 foreene - B s EITE IS SR E
2N Sl f
£ :
s:DWEDD gﬂauu B I e i -
) =]
N e
§ 1000 S oo bk RS SO S S SR 4
AN % el

500 4 500 - \'\"/\/ R R R MR | -4

i
DD o5 01 015 02 025 03 03% 04 045 05 DD 005 01 015 02 025 03 035 04 045 05
7(s) T(s)
Fig.8 O(H)(EFCI) Fig.9 Q(t)(i-EFCI)

no B —

L
2 softc b
8 o
2 B H H h
YQR T O
s 0
: &0 H H H
% q \{ I
B ikl
e
2 a3

ot BEIANIEENE

NN NN IS N S SN S S N S
0 005 01 015 02 025 03 0% O 0 0os 01 015 02 025 03 035 04 045 05

T(s) T(s)
Fig.10 ACR(#)(EFCI) Fig.11 ACR(/)(i-EFCI)

3 & i

ABR U B S E ATM 199 2% b V-1 48 0 52 HT 88 28 FIR 55 508 DR IR I — A ELRE SZ A HOR H AR B 0
T B R HURE 1 i T o0 255 5 S PSR L PERE W SE . SCBUMTSRIT M AR BRI ) R0 A 1R ST R S AR
TR R AR SR T, BRI S 45t PR G S BT v e v O 2 A LA TR R bk k2D BT R
PRHE EFCI 5342 T 1A 7038 3 AN A H AL BA A7) 4775 KM 31 5 P i, )1 5 ) 58 1 ) P 4 PR i vt n —a0EAh
PR A 0 5RE 5 B T R S AR SR 7 A R B 2 5N BT SRR S AT AR
TE S A I TR R AEAS SO A TR T AR e 42 S BEAR 1) 70 T TR R AR R ) A 1 AR HER) EFCT S35,

© PEBREBALTU bt/ www. jos. org. cn



618 Journal of Software #RAFFIR  2003,14(3)

WA T AL AN 24 1K) R S Al e M 47 1 5095 V8 A 1K) 1 AR 9 1 3 B A 9710 R T 4 4 35 1) A i s DAL, T 4
A A WL A A A e 7 R A IR B ) M A5 R AW A B SR SR W T BRAT PR B W T
(AT AT PR B AE AR 0 A B AL b B T bR AE S T S AT B A B 1T B 2 D e A S AT B R OK
B R B .

References:
[1] Kung HT, Robert M. Credit-Based flow control for ATM networks. IEEE Networks Magazine, 1995,9(2):40~48.
[2] Kalampoukas L. Congestion management in high speed networks [Ph.D. Thesis]. University of California Santa Cruz, 1997.
[3] Raj J. Myths about congestion management in high-speed networks. Internetworking: Research and Experience, 1992,3(2):
101~113.
[4] Hluchyi M. Closed-Loop rate-based traffic management. ATM Forum Contribution 94-0211R3, 1994.
[5] Kim T, Lu S, Bharghavan V. Improving congestion control performance through loss differentiation. In: Proceedings of the IEEE
International Conference on Computers and Communication (INFOCOM). New York: IEEE Computer Society, 1999. 140~145.
[6] Charny A, David DC, Raj J. Congestion control with explicit rate indication. In: Proceedings of the IEEE International
Communication Conference (ICC). Tokyo: IEEE Computer Society, 1996. 1954~1963.
[7] Hiroyuki O, Masayuki M. Rate-Based congestion control for ATM networks. ACM Computer Communication Review, 1995,25(2):
60~72.
[8] Kalyanaraman S, Jain R, Fahmy S, Goyal R, Vandalore B. The ERICA switch algorithm for ABR traffic management in ATM
networks. Part | : Description. [EEE/ACM Transactions on Networking, 2000,8(1):87~98.
[9] Charny A, Ramakrishnan K, Lauck K. Time scale analysis scalability issues for explicit rate allocation in ATM networks.
IEEE/ACM Transactions on Networking, 1996,4(4):569~581.
[10] Afek Y, Mansour Y, Ostfeld Z. Phantom: a simple and effective flow control scheme. Computer Networks, 2000,32(3):277~305.
[11] Lin A. LightStream 1010 switch architecture and traffic management. 1998. http://www.cisco.com /warp/public/cc/so/neso/vvda.
[12] Haissam A. IBM 8265 ATM backbone switch hardware architecture. ELSEVIER Computer Network, 1999,31(6):527~539.
[13] Ren FY, Ren Y, Shan XM. Fluid-Based analysis of ABR flow control in ATM networks. In: Proceedings of the Asia-Pacific
Conference on Communications. 2001.
[14] Hu SS. Automatic Control Principle. Beijing: Military Industry Press, 1984 (in Chinese).
[15] Nada G. The NIST ATM/HFC network simulator operation and programming guide version4.0. 1999. http://hsnt.nist.gov/.

Bt B 325 2 3Lk
[14]  SHFA AR, A ShF ) s B AL 5 B Tl Rk, 1984

http:/ www. jos. org. cn



	算法分析
	算法修正
	结  论

