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ABSTRACT

In this paper, we study the use of ABR connections for the efficient support of TCP traffic over paths where
ATM is only a single link in the whole path, namely the subnet ATM model. We show that when ABR
connections are used, both throughput and fairness may be improved by using intelligent gateway congestion con-
trol mechanisms. Specifically, we propose the ABR -+ FB(Fair Buffering) gateway congestion control scheme based

on the observation that the poor performance of TCP over ABR connections is mainly due to the mismatch be-
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tween the ABR rate control mechanism and the TCP window based congestion control mechanism. We show that

the proposed ABR +FB mechanism improves the performance of TCP over ABR connections with respect to both

throughput and fairness. We also show that the ABR rate allocation scheme used in the ATM network also has a

large effect on the performance.
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Fig. 2 Graph of equation (2-1)}: The relationship between

the throughput of a TCP connection going through a

single queue and the normalized buffer size.
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WThreshi = BwDly, ;
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QThreshi = InitThresh / 4 ;
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4) AEY YR L BEe woir}
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Fig. 3 The ABR +FB Algorithm (BSize : maximum buffer

size, BwAvg;:Estimated bandwidth of connection i,
ACR :rate allocated to connection i, RT'T;: round trip
time of connection i, QLen;: queue length of connec-
tion i, NumPkt;:number of connection I packets
transmitted since last drop)
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Table 1. Parameter values for SES and ABR rate allocation

algorithms.

kil %

- Nrm 32

B Mrm 2

HHA'CR Decrease Time Factor, ADTF 0.5sec

“MTransicnt Buffer Exposure, TBE 1024

Trm 100ms

B Initial Cell Rate, ICR 1/20 + PCR

Minimum Cell Rate, MCR 1/100 « PCR

Cutoff Decrease Factor, CDF 0.5
Crm TBE/N;m—
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Rate Increase Factor, RIF 1, 1/64
Rate Decrease Factor, RDF 1/512
VC Separator, VCS 7/20
Average Factor, AV 1/16
Major Reduction Factor, MRF 1/2
Down Pressure Factor, DPF 7/8
Explicit Reduction Factor, ERF 15/16
Initial MACR, IMR 1/100 * PCR

Very Congested Threshold, DQT 5/10 = BSize
Congested Threshold, QH 2/10 = BSize
Uncongested Threshold, QL 1/10 *+ BSize
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Fig. 4 Test Topologies : (a) Test Topology A, (b) Test Topo-

logy B. (Si: TCP Source Di: TCP Destination, IWU:
Gateway, SWT :ATM Switch)
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