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ABSTRACT

This paper investigates the performance of a relative rate (RR) switch algorithm for the rate-based available bit
rate (ABR) flow control in asynchronous transfer mode (ATM) networks. A RR switch may notify the network
congestion status to the source by using the congestion indication (CI) bil or no increase (NI) bit in the backward
RM (BRM) cells. A RR switch can be differently implemented according to the congestion detection and notific-
ation methods.
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In this paper, we propose three implementation schemes for the RR switch with different congestion detection

and notification methods, and analyze the allowed cell rate (ACR) of a source and the queue length of a switch in

steady state. In addition, we derive the upper and lower bounds for the maximum and minimum queue Jengths for

each scheme respectively, and evaluate the effects of the ABR parameter values on the queue length. Furthermore,

we suggest the range of the rate increase factor (RIF) and rate decrease factor (RDF) parameter values which can

prevent buffer overflow and underflow at a switch.
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Table 1. Implementation methods for RR switch.
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Table 2. Setting method of CI bit for the scheme T.

Q=0 | BRM.CI=1, Flag=1
0<Q. 4\ Flag=0
Flag=1 | BRM.CI =1
0.<Q<Qu ,‘\_, -
Flag=0 | no action
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Table 3. Setting method of CI and NI bits for the scheme 1.

Q ZQH BRM.CI=1
Q1<Q<Qn BRM.NI=
Q<Q. no action
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Table 4. Setting method of CI and NI bits for the scheme [II.
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Fig. 1 Network model.
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Fig. 2 Dynamic behavior of ACR(#) and Q(¢) for the scheme
[ in steady state.
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Fig. 3 Dynamic behavior of ACR(¢) and Q(¢) for the scheme
[l in steady state.
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Fig. 4 Dynamic behavior of ACR(¢) and Q(¢) for the scheme
Il in steady state.
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