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A Control Theoretical Analysis of Window-Based
Flow Control Mechanism based on TCP Vegas

HIROYUKI OHSAKI ,t MASAYUKI MURATA ,# TOSHIMITSU USHIO *
and HIDEO MIYAHARA?

A feedback-based congestion control mechanism is essential to provide efficient data trans-
fer services in a packet-switched network. The feedback-based congestion control mechanism
regulates traffic flows from source terminals. With an appropriate congestion control mecha-
nism, it is possible to prevent packet losses in the network, and to utilize network resources
effectively. A window-based flow control mechanism called TCP (Transmission Control Proto-
col), a sort of feedback-based congestion control mechanisms, has been widely used in current
TCP/IP networks. Recently, TCP Vegas has been proposed, which is another version of the
TCP mechanism and has potential to achieve much better performance than current TCP
Tahoe and Reno. In this paper, we focus on a window-based flow control mechanism based on
the congestion avoidance mechanism of the TCP Vegas, and analyze its stability and transient
behavior based on a control theoretic approach. We further demonstrate that its performance
can be dramatically improved by dynamically adjusting its control parameters based on our
analytic results.
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Fig. 15 Effect of Propagation Delay Variation (B =
20 packet/ms, N = 10, v = 3 packet, § = 0.4)
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Fig. 16 Effect of Propagation Delay Variation
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