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ABSTRACT

In this paper, a congestion control algorithm based on Cumrent Cell Rate is proposed to efficiently provide
ABR service in ATM networks, The proposed method uses Minimum Cell Rate and Peak Cell Rate among
setvice requirements parameter which ABR sources negotiate with ATM network at connection establishment, both
CCR and Previous CCR of ABR sources are also used. If switch receives forward RM cell from ABR sources,
it classifies ABR sources according to CCR ratio. On receiving backward RM cell from ABR destination, switch
performs intelligent marking in consideration of the queme length of buffer, and informs ABR sources of the
congestion or not. While ATM network is in potential congestion, intelligent marking on ABR sources is decided
in accordance with CCR ratio. The CCR ratio-based congestion control algorithm proposed in this paper and the
existing Enhanced Proportional Rate Control Algorithm and Generalized Max-Min methods are simulated using the
same model. The simulation results demonstrate that the proposed method achieves the more fair bandwidth
allocation and higher link utilization than the existing methods.
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Procedure CCR_Ratio_Computation
(i, MCR', PCR', CCR’, PCCR?
{
i _ PCR — MCR
step__ unit’ = -

~ | -CCR — MCR'
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step_ element’
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}
[* RM A& Forward W32 922 A ¥
Procedure Send Forward RM Cell
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{
Send Forward RM Cell to Next Switch of the
Foward Direction;

|
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Fig. 1 ABR source classification algorithm
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{
CCR_Ratio_Intelligent_Marking
(i, MCR', PCR’, CCR"
Send Backward RM Cell (MCR’, PCR?
}
/* ABR 413 is] o] fHels} CCR ulgel wlz}
254 BAZ B3 FgAlle] ¥/
Procedure CCR_Ratio_Intelligent_Marking
(i, MCR', PCR', CCRY
{ if( Quewe_Length = DQT)
{
Set CI bit in RM Cell of Connection i
]
else if( Queue_ Length = QT)
{

step_unit’ = LB — MCI CR N MCE'

i — CCR — MCR'
step__value step anit’
step_element’ = | step_value’ )

for(j=0; j<= step_ element’; j++)
{
Nmber_of _Until_Link' _ CCR_ Ratio =
Nmber_of _Until_Link' _ CCR_ Ratio
+ CCR_ Ratiol j]
1
Ratio_of _Link' =
Nmber of Until Link' CCR_Ratio
Total_ Nmber_of _Link
if( Ratio_of _Link' >= p)
{
Set CI bit in RM Cell of Connection i
}
else
{
No Touch CI bit in RM Cell of Connection i
}
}
else
{
No Touch CI bit in RM Cell of Connection i
1
}
}
[* RM A& Backward ¥lae] 24X 2 g ¥
Procedure Send Backward RM Cell (MCR', PCR")
{
Send Backward RM Cell to Next Switch of the
Backward Direction;
}

a8 2. ASAHL A dzElF
Fig. 2 Intelligent marking algorithm
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Table 1. Parameter values used in the simulation

b bt gk

RDF(Rate Decrease Factor) 1/16
RIF(Rate Increase Factor) 1%
DPF(Down Pressure Factor) 78
IPF(Increase Pressure Factor) 9/8
QT 542 Fh 50
DQTEA ETA 73 200

ki3 2. NEde)de] A A el g
Table 2. Source traffic rate used in the simulation

A4 B4y E2F =44 E4 ' |MCR |PCR
1 ABR Persistent 1 155
2 ABR Persistent 10 | 155
3 ABR Persistent 20 | 155
4 ABR Persistent 30 | 155

On-Off exp, ims :
3 VBR 20Mbps Poisson on / /
On-Off exp. lms
6 VBR 20Mbps Poisson on ! !
On-Off exp. 1ms
7 VBR 10Mbps Poisson on / /
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ABR E
ABR & ABR E#i¥ | ABR E#Y | e
2 o] o ¥ H | e A% ¥ | WTE ¥
T 7 W= 7 = a o4

3
EPRCA 128.561 Mbps | 123.772 Mbps | 96.27 %
GMM 128.561 Mbps | 124.715 Mbps | 97.00 %
CCR W&
o Z]HRl
FAo) 128.561 Mbps | 124.903 Mbps | 97.15 %
g
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