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Abstract:  Available bit rate (ABR) flow control is an effective measure in ATM network congestion control and
traffic management. In high-speed ATM networks, the switch performance lies on the algorithm simplicity in some
degree. Although 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 must have negative impact
on the performance, so its applicability is doubted, and then the explicit rate feedback mechanism, which is
relatively complex but effective, is introduced and explored. In this study, based on the ABR flow control model, a
novel binary ABR flow control algorithm is put forward using the approach for designing the sliding mode variable
structure controller in robust control theory, jointly applying the congestion detection mechanism based on the
probability. The new algorithm avoids the self-oscillation induced by the nonlinear component in the standard EFCI
algorithm, which is very favorable for utilizing the simplicity of binary flow control mechanism to optimize the
switch performance. The simulation results show that the sliding mode variable structure controller greatly
constrains the oscillations of ACR and queue, smoothes the delay jitter, which provides the reliable implementation
mechanism for QoS guarantee in ATM network.
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Fig.1 Block diagram of binary ABR flow control system
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Fig.2 Typical sliding mode variable structure system
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AR B3 IS H w=3, I AR M 4 1 (4), 13- 31
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/* VS Algorithm */
q(k): queue length qo:expected length
T: sampling time x1(k)=q(k)—qo
2(K)=3.0x,(K)+x,(k)  xo(k)=(x;(K)=x; (k=D))/'T
If (x,(k)>1.0)
If (z(k)>0.0)
p(k)=1.0
else
p(k)=0.0

else
If (x1(k)z(k)>0.0)
p(k)=5.0E-5*x,(k)
else
p(k)=—5.0E-5*x,(k)

Fig.3 Pseudo code of VS algorithm
K3 Vs Bkt

3 AERE

NI FRATIAE NIST () ATM 4 21 310 SR R AT A% J0 b &5 () 417 2099 265 B0 B (] 4 T /) BF 5% VS i
SR SR M B84 N=5, B S5 U535 0 5 AT ABR L35 Ol 45Mbps, A8 4 AL 1 2% 4724 1000cells. 74
VS SEIEI I B A BE 2 400cells; b EFCT S35 v 340 s R B 91 28 (R BA 5 T BRAEL 20591 2 700cells
300cells HARIEHIZ B 1,84 SIS HON TMA.1 i SUREE (.

Skm
155Mbps 7

Fig.4 Configuration of simulation network
K4 7 B 45 BC
Table 1 Control parameters of ABR end system in simulation experiments
F1 PiEWFTH ABR £ R &I HI S8

RIF RDF PCR MCR ICR
/16 1/16 149Mbps 1.49Mbps 1.49Mbps

NCR CRN ADTF CDF TRM
32 32 5000ms /16 100ms

Bl 5 AL 6 73 Jol i 2 YT BA B BE A TG Fe Vs 3 R AR A 2k O 17 715 8 T i, BT T 00 LA 5 S5 A A ARR).
AHEFR 11, VS SEAE TR (B SIIEA L 78 S AR L £ 80, 0 EFCT SE 28 BN A S0 W] (IR 5 LR, — 7
T, X F50h 2 T Jo) R T s 8 i )OS SE 34807, 57— 77 18T, KR 4 3 5 B30 810 14, 22 45 70 25 R vl LAAS 3 O B A e
(T B 8E G 115 T ) % R TR I D7 5 AR AL T A5 S0 BA A T FR) IR BA A5 AR5 I 1), 5E 0 S 0 B AR T A
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Fig.5 Evolution of queue length Fig.6 Evolution of allowed cell rate
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K 35 4 28 B AR O TE 5 o K L e A 8 AR 3 TP b 454 ) — A B E I ST N R AE ATM M 44 1 TP over ATM
B A AR 52 BRI 10 S 5t T 42 7 ] A T 7 (¥ TCP Bt LA 5 56 T3 % 1) ABR S5 (LA Hp i T
2 — AN 5 AR P 1) o) 3K 3B WA B T VR ABR BRI SN 25 B FR AR 3 L TR T 5 477 2O 6 Sk B A
EFCI 595 VS SRS 7E X HF TCP Mr &I I PERE B L5 5o i 5 AN REAYE ABR M55 TCP Mk 45 954K
B, TCP HI A HLHIR FHARVE [ Reno 503, 1P 43 41 W) s KK JE T8 A 8 192 A7 715 H A 24 I 1 (goodput) Al 73 41
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£ ATM P4 25 1, ABR FRO B 47 1~ 8 v 52 P 8 2 A0 95 58 DRAIE X — XA ELRE SZ BB H AR 1 B
3T B R S s ] v R KR AR (AT TR BE EFCL S0 (A7 20k a0 v = AR 1 e 0 5 S AL ol (LB
Z IV S I AR NATT 0 e AN R B U AR A T e A I 3 o LR 2 W (K 4518 A 8 EFCT S
ACR I BABIA JEE KM 4 7 1) 2 2 Jt DAL 3 1) R A SR AT 2 I 51 N TR AT 2K L s e PR K AR e PR 3R 4500 T e ik
X Wi AR AT FRAT TN T BRI TE (K4 5 73k, I N FH 45 42 1) o T R A A g 2 1 4 PR ok s i
TAHIE I R AR 0 SR S BRI O 5 RR WL T k) ABR SR SV VAR KRR EHISS T
B AR 0 A0 VT4 25 10 I 95 W 152, DA 78 70 R 4 — b s e L okl 1) 5 ot o DA S e LR RE SR 11 T 0 BE AR BOR fR
B g5 J (AR B8 34 e W], 75 SCRF TCP ML 253t Iy, SV SvE 5 T-h5 v EFCI S0 1 fg.
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