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Abstract

Active Queue Management (AQM) schemes are a
class of queueing algorithms designed to surmount some
of the shortcomings of classic Drop-Tail queues in best-
effort networks. Most AQM algorithms are primarily de-
signed to improve congestion control through early notifi-
cation. However significant work has been done on more
advanced AQM schemes designed to protect responsive
flows against unresponsive traffic. Such schemes are de-
signed to identify and penalise unresponsive flows, which
may use an unfair share of the available resources.

In this study, siz algorithms are evaluated through
simulation-based experiments. The schemes cho-
sen employ lightweight mechanisms for approxzimating
fair bandwidth sharing. They are designed to be scal-
able and allow for incremental deployment in the cur-
rent best-effort Internet infrastructure. Evaluation of
their performance is effected under various network traf-
fic conditions. The operational complexity of the schemes
18 also assessed.

1. Introduction

Active Queue Management denotes the class of al-
gorithms designed to provide improved queueing mech-
anisms for network routers. Research in this area grew
out of the original RED proposal [13]. These schemes
are called active because they dynamically signal con-
gestion to sources; either explicitly, by marking pack-
ets (e.g. Explicit Congestion Notification [11]) or im-
plicitly, by dropping packets. The Internet Engineer-
ing Task Force (IETF) recommended the deployment
of AQM in Internet routers in RFC 2309 [4]. The main
motivations were cited as the improvement of perfor-
mance due to smaller overall queueing delays, reduced
packet drop rates and prevention of synchronisation
due to the drop-tail queueing process [4]. RFC 2309

also recommended the development of new queueing
mechanisms to improve fairness for best-effort Inter-
net traffic, and this gave rise to a large body of work
targeted at creating new AQM proposals.

While RED and many of the other proposed AQM
schemes address these issues; they do not prevent the
problem of congestion collapse that may arise from the
growth of non-responsive traffic on the Internet [4, 12].
Flows that do not use TCP-compatible end-to-end con-
gestion control could pose a threat to Internet perfor-
mance because they are able to obtain an unfair share
of the network bandwidth.

There is ongoing research into congestion-control
protocols for applications that do not require the reli-
ability provided by TCP, such as streaming media de-
livery platforms. Some have argued that TCP could be
used for such a purpose [19], while others have sug-
gested that multimedia streaming is fair to all other
data flows [6]. In general, these applications have not
used any congestion control or have incorporated their
own approach, such as RTP [26]. Much of the re-
search has been targeted at designing so-called “TCP-
Friendly” protocols to transport datagrams in a un-
reliable but responsive way. Such protocols include
GAIMD, TFRC, and TEAR [28]. DCCP [18] is a more
recent transport protocol designed to provide an un-
reliable flow of datagrams in tandem with a choice of
TCP-friendly congestion control mechanisms. Overall,
these mechanisms have yet to achieve wide scale de-
ployment. Unfortunately, given the nature of the Inter-
net, there is no way to enforce good behaviour among
unresponsive flows.

A subset of existing AQM proposals have been de-
signed to provide better fairness and protection for
flows that use end-to-end congestion control, usually
by limiting the rate of unresponsive flows. In this pa-
per, six schemes that employ fairness-oriented metrics,
are evaluated using a specially developed framework
which uses the N2 simulator [2]. RED is also included
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