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Abstract

Commonly used network applications can have flexible Quality of Service (QoS) requirements.

They typically have a minimum requirement for basic service, as well as an additional operating

range having increased benefit in exchange for increased resource consumption. In many such

cases, it is important to provide a steady, pre-arranged level of service rather than service that

may fluctuate wildly from one moment to the next. This work uses a hybrid approach to

providing both a hard guarantee for the basic level of service, and a probabilistic assurance of a

particular service level for enhanced QoS. The main idea is to size a system to handle the worst

case number of sessions of applications at the lowest acceptable service level, but at the same

time support higher QoS using any available slack capacity. An admission process provides a

probabilistic assurance that any session allocated more than the minimum required resources

would run to completion without having to be degraded. Simulation results are used to show the

effectiveness of the approach, along with tradeoff between the delivered QoS and the frequency

of service degradations.

1. Introduction

1.1 Quality of Service

Quality of Service is defined in different ways in different contexts. In this paper, we use the term

in the context of applications that can work at different performance levels along multiple



application-quality dimensions. For example, consider a video conferencing application. At the

application level, users can express the required quality of service along various dimensions such

as frame rate, resolution of a frame or color. Along each dimension, the application can work at

different levels of performance. For example, it can have black and white frames, gray scale

frames or colored frames (along the color QoS dimension). The application/user requirements are

mapped to resource requirements. The system can be built to take care of this mapping or the

application profile can itself express its resource requirements for different levels of QoS along

different QoS dimensions. Depending on the available resources, the system will admit the

application into the system at some operating point. A single level / value for each QoS

dimension defines this operating point. Thus the system provides varying levels of guaranteed

service to the application. Again the guarantee can cover the whole spectrum of ’no guarantees’

to ’hard guarantees’. In this paper, we consider probabilistic guarantees about a service level.

This is elaborated further in Section 2.2.

1.2 Terminology

Following are the definitions of some important terms used in the rest of the document.

Session: A bi-directional unicast flow of data between a sender and a receiver. For example, a

telephone call can be considered as a session where data is flowing in both directions.

Admission Control: The binary decision of whether to accept or reject a new session request.

Resource Allocation: The decision of how much resource to assign to a new session.

QoS Degradation: The act of degrading the QoS provided to an existing session. The system

configures the low-level mechanisms to carry this degradation out and the application adjusts its

QoS dimension.

Admission control and resource allocation are actually the steps of a two-step process,

that is hereafter called the Admission Process. In this work, the second step of resource allocation

is more important than the first step of admission control because all session requests are
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accepted. What really makes difference is what level of resource is allocated to the session after

admission. The admission process occurs before the actual data transfer. When the session is

over, the resources are released.

The paper is organized as follows: Section 2 describes the problem under consideration.

Section 3 gives a brief system description. The measures to evaluate the admission policies are

detailed under Section 4. The next section provides some theoretical basis for this work. The

simulation results are described in Section 6 whereas a brief idea of other applications of this

work is given in Section 7. Related work in this area is covered in the next section. Section 9

offers the conclusions and the last section suggests some future work.

2. Problem Description

This section describes the problem scenario, the admission process, different admission policies,

and different degradation criteria and hypothesizes about the results.

2.1 Problem Scenario

Even though a target application scenario is described in this section, this work is generic and

other possible applications are discussed in Section 8. This section describes the problem

characteristics, and narrows down the scope of the work.

Consider a surface warship. A typical cruiser is approximately 550 feet in length. The

crewmembers involve different teams such as an air contact team and an under surface contact

team. They might be situated in different parts of the warship. Their workstations are typically

connected to a hub and the hubs are connected to each other by point-to-point links. This inter-

hub link bandwidth is the resource under consideration in this work. Some of the crewmembers

are typically conducting videophone sessions for their communications. In this scenario, the

maximum number of sessions possible is known in advance. As the sessions are mainly


