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['As shown in Fig. 1, rate regulators at the sources are used to adjust the rate of
individual flows according to BCN messages received from switches. The switches are
called congestion points(CPs) while the sources are the reaction points (RPs). The
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switches monitor their buffer utilization and send BCN messages back to the source
based on the status and variation of the buffer queue. Two thresholds Qeq (equilibrium
queue length) and Qsc (severe congestion queue length) are used to trigger BCN
messages. |
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[t has been shown that BCN achieves only proportional fairness not max-min fairness
[6]. Furthermore, BCN is slow inconvergence to fair state and has large oscillations in
throughput. FECN was proposed to deal with the fairness and oscillation issues [7]. As
shown in Fig.2, FECN is a close-loop explicit rate feedback control mechanism. The
sources periodically send probe messages that pass through the switches and are
returned back to the sources from the destination. On the forward path, switches reduce
the rate field in the probe and when the probes return to the sources,they contain the
exact rate that the flow should follow. Therefore, the sources change their rate to that in
the probes. The switches advertise the same rate to all flows passing through the switch.
This ensures that all flows are treated fairly. ]
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['As shown in Fig. 3, in E-FECN, in addition to the normal probing mechanism of
FECN, the switches are allowed to send BCN messages under severe congestion. E-
EFCN allows sources to start sending the data at full rate (Fast Start) without a rate
regulator. If this results in congestion on any switch, the switch sends a BCNOO
message that requires the source to reduce to a low initial rate. |
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