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Improve ARED Algorithm in TCP/IP Network
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Abstract

Active queue management (AQM) refers to a family of packet dropping mechanisms for router
queues that has been proposed to support end-to-end congestion control mechanisms in the
Internet. The proposed AQM algorithm by the IETF is Random Early Detection (RED). The
RED algorithm allows network operators simultaneously to achieve high throughput and low
average delay. However, the resulting average queue length is quite sensitive to the level of
congestion. In this paper, we propose the Refined Adaptive RED(RARED), as a solution for
reducing the sensitivity to parameters that affect RED performance. Based on simulations, we
observe that the RARED scheme improves overall performance of the network. In particular, the

RARED scheme reduces packet drop rate and improves goodput.

» Keyword : E&H|0{(Congestion Control), RED(Random Early Detection), ==& 7 22|
(Active Queue Management), TCP/IP, DT(Drop Tail), FRED(Flow RED), WRED

(Weight RED), RIO(RED with In and Out)
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Table 1 TCP/UDP packet drop rate(%) (25 long-lived
TCP connections)
RED ARED | RARED
1 UDP 4.56 4.46 4.31
TCP 2UDP | 444 | 495 | 483
Packet
drop rate 3 UDP 6.12 6.13 6.12
4 UDP 6.69 6.84 6.43
1 UDP 0.70 0.54 0.54
ubP 2UDP | 066 | 066 | 053
Packet
drop rate 3 UDP 0.79 0.77 0.76
4 UDP 0.83 0.87 0.71
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Fig. 5 TCP goodput and TCP/UDP packet drop rate(50
long-lived TCP connections with 10% UDP traffic)
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E 2. TCP/UDP mfZl P |E(%)
Table 2 TCP/UDP packet drop rate(%)(50 long-lived
TCP connections)

RED | ARED | RARED
1 UDP 832 | 848 | 833
TCP Packet | 2 UDP 11.04 | 11.00 | 10.33
drop rate 3 UDP 14.14 | 13.34 | 13.06
4 UDP 1535 | 15.38 | 15.05
1 UDP 122 | 116 | 1.21
UDP Packet | 2 UDP 131 | 157 | 1.41
drop rate 3 UDP 169 | 1.66 1.67
4 UDP 167 | 149 | 152
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Fig. 6 Average queue size and instantaneous queue size
with RARED(50 long-lived connections with 10% UDP
traffic)
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