TCP Vegas: End to End Congestion Avoidance on a Global Internet 
This paper presents TCP Vegas, which is an implementation of TCP, and compares its performance with TCP in the Reno distribution of BSD unix. The comparison is done using a simulator designed by the authors and a tracing facility to analyze and display specific set of characteristics of the connection state.
Three different techniques are used to develop Vegas. First technique is new retransmission mechanism. Vegas reads and records the system clock each time a segment is sent and an ACK is received, and uses this information to calculate RTT in a more accurate way than TCP which does these calculations when a 500 ms clock ticks. Vegas retransmits a segment when it receives a duplicate ACK if the difference between the current time and the timestamp recorded for the relevant segment is more than the timeout value (instead of waiting for 3 duplicate ACKs). In addition, when a nonduplicate ACK is the first or second received ACK after a retransmission, it compares the relevant time interval to check for the necessity of retransmission.
The second technique is congestion avoidance mechanism. Vegas tries to be proactive compared to reactive Reno. Vegas calculates three parameters and uses them in congestion avoidance algorithm: BaseRTT, Actual sending rate and Expected sending rate. BaseRTT is set to the minimum measured RTT, and Expected = ‘Windowsize / BaseRTT’. Vegas Tries to maintain Diff = ‘Expected – Actual’ between two certain thresholds using the size of congestion window. The third technique is modified slow-start mechanism. In this mechanism, Vegas allows exponential growth in window size every other RTT (instead of every RTT in Reno) and when the actual rate falls below expected rate, Vegas changes from slow-start mode to linear increase/decrease mode.
Paper has used both measurements over Internet and simulations to evaluate Vegas. In all these experiments and simulations, Vegas achieves37-71% better throughput, with one-fifth to one half as many bytes being retransmitted, as compared to Reno. From the fairness point of view, both protocols act similar. Moreover, no stability problem has occurred in heavy load experiments, and because of conservative nature of Vegas it seems to be quite stable.
Paper has an evolutionary approach to TCP. Its amendments are practical and have created concrete improvements in TCP performance.

