Random Early Detection Gateways for congestion Avoidance

This paper presents Random Early Detection (RED) gateways for congestion avoidance in packet-switched networks. The gateway detects incipient congestion by computing the average queue size. The average queue size is compared to two thresholds. When it is less than minimum threshold, no packet is marked. When it is more than maximum threshold, every arriving packet is marked. Finally, when the average queue size is between minimum and maximum thresholds, the packets are marked with the probability of pa. The probability that a connection is notified of congestion is proportional to that connection’s share of the throughput through the gateway.

The paper includes detail information regarding calculation of different parameters of the marking algorithm in gateways including the average queue length, upper and lower bound for Wq, minimum and maximum threshold and packet marking probability.

Several goals are met in RED gateways scheme. The first goal is congestion avoidance that is met by controlling the actual average queue size by setting Wq appropriately. Global synchronization is avoided by marking packets at as low a rate as possible. In addition, the algorithm has appropriate time scale (not sensitive to transient conditions) and simplicity. It is also fair and avoids bias against bursty traffic because it marks packets proportional to the share of the connection from bandwidth. Moreover, it is appropriate for a wide range of environments and can be used to identify misbehaving users who use a large share of the bandwidth in times of congestion.

Authors have done several simulations to investigate different aspects of the RED gateways.

These simulations include simple light traffic networks as well as networks with a heavy load of FTP and Telnet connections. In addition, bursty traffic is simulated to observe the behavior of the scheme facing bursty traffic. 

Results shows a clear improvement over Drop-Tail and Random-Drop gateways. A specific advantage of random gateways is that it can be implemented efficiently with only a small number of add and shift instructions for each packet arrival.

