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Abstract. In this paper we present a scalable architecture for Active queue
management used in high-performance switching with support for fine-grained quality
of service (QoS) guarantees. Quality of services guarantees in terms of delay, through-
put and loss rate can be provided by using mechanism’s support like scheduling and
buffer management in switching architecture of packet switching networks. QOur
architecture consists in a new data structure memory management based on a priority
circular linked list. It uses the pipelined sorted circular linked list of priorities for the
active queues management. In addition, to be very fast, the architecture also scales very
well to support a large number of priority levels and a large queue size. We give a
detailed description of this new data structure related to our proposed algorithms and
its corresponding implementation.
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1. Introduction

The traffic in the internet is exploding as it is doubling every few months and the
speed of technology is doubled every two years. Emerging multimedia applications will
make the explosion even faster. The growth of the Internet requires design and
development of high-speed IP switch that forward exponentially increasing volume of
traffic and provide QoS guarantees at the same time. Optimal throughput and delay
performance is obtained by using output buffered switches. Moreover, since upon
arrival, the packets are immediately placed in the output buffers, it is possible to better
control the latency of the packet. This helps in providing QoS guarantees [5]. While this
architecture appears to be especially convenient for providing QoS guarantees [1, 2, 3].
When packets arrive at each input and all packets are directed to the same output, this
means that the bandwidth towards each output must be equal to the sum of the
bandwidths available on all input lines. At each output, packets are stored in different
queues for different classes of services. In order to respect quality of service for every
class of flow, queues are designated as one sorted priority queue for every class of
service.

QoS means a series of service requirements that network should satisfy to delivering
data. It can be represented by many parameters such as: delay, delay jitter, loss rate,
bandwidth, etc [4]. QoS control is to provide consistent, predictable and controllable
data delivery service, and to satisfy different application requirements. In fact, QoS has
to guarantee different classes of packets at different levels of services. There’re many
mechanisms to support QoS, such as the resource reservation (RSVP), admission
control in Integrated Services (IntServ) and traffic shaping/marking in Differentiated
Services (DiffServ). It allows the IP traffic to be classified into a finite number of
service classes that receive different treatments. Switches at the network edges classify
packets into predefined service classes based on the demand requirements and
characteristics of the associated application. Core switches forward each packet
according to its class. By this way, the model provides service differentiation on each
node (Per-Hop behaviours) for large aggregates of network traffic. DiffServ achieves
scalability and manageability by providing quality per traffic aggregate and not per
application flow. Our proposed architecture of the AQM which provides QoS guaranties
is decomposed in three blocs presented by the figure 1.

All recently proposed packet-scheduling algorithms for output-buffered switches
that support quality of services (QoS) transmit packets in some priority order, e, g,
according to dead-lines, virtual finishing times, eligibility times, or other time stamps
that are associated with a packet [15, 16, 17]. Since maintaining a sorted priority queue
introduces significant overhead, much emphasis on QoS scheduler design is put on
method to simplify the task of maintaining a priority queue. In our architecture we use a
fast and a scalable pipelined priority queue architecture for use in high-performance
switches with support for fine-grained quality of services guarantees. This paper
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