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Abstract

In this thesis the performance of the Multimedia Local Asynchronous Transfer Mode
Network (MLAN) protocol is evaluated by a computer simulation method using voice
and data source models. SIMSCRIPT IL.5, a discrete event simulation language is used
for the simulation. In addition, Fiber Distributed Data Interface (FDDI) and Fast Ethernet
networks were simulated for data traffic and their performance is evaluated using
COMNET III, a communication network simulation package. The main aim of this work
is to evaluate the performance of the MLAN and to analyse the suitability of MLAN for
Multimedia Traffic. The work is further extended by comparing the performance of
MLAN with FDDI and Fast Ethernet LANs. Simulation results show that MLAN
protocol has some potential to operate as a Multimedia LAN. However, analysis shows

that some modification of the protocol is required to increase the bandwidth utilisation.
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Chapter 1

Introduction

1.0 General Introduction

Until mid 80’s, network traffic was almost entirely comprised of voice and data traffic.
With the advancement of computer technology, there is an increasing demand for
multimedia traffic that comprises of audio, video, image, graphics, text and data. Generally,
multimedia traffic requires medium to high data transfer rate or bandwidth. Different
compression techniques are used to reduce transmission bandwidth requirements. For
example, an MPEG-2 session requires a bandwidth between 4-10Mbps, to transmit audio
and video signals, while the projected required bandwidth for HDTV is between 5-30Mbps

[1]. The multimedia traffic requirements are low latency, low jitter, lower packet loss etc.

Different high speed network structures have been proposed to support multimedia traffic
in Wide Area and Local Area Network environments. Broadband Integrated Services
Digital Network (B-ISDN) [2] standard has been developed to integrate various types of
traffic. It can offer very high data transmission rate using optical fiber link. B-ISDN is a
logical extension of the narrow band ISDN. The B-ISDN will be able to integrate all
existing network technologies. In addition to that it will be able to support all future
teleservices like video-on —demand, video conferencing, high speed data transfer,
videophony, home shopping etc. The need for a flexible network and advances in
technology and systems led to the definition of the Asynchronous Transfer Mode (ATM)
protocol. The ATM [3] protocol is the standard protocol for the B-ISDN and is
standardised by the International Telecommunication Union-Telecommunications (ITU-T).
ATM is also accepted as the technology to interconnect computers over ATM Local Area

Networks by the computer industry in the ATM forum.

From the network architecture point of view, computer networks can be classified into
three types of networks such as Local Area Networks (LANs), Metropolitan Area
Networks (MANs), and Wide Area Networks (WANs). The classification is done



depending upon the distance the corresponding network is designed to span. While LANs
cover an area of a few Km, on the other hand MANs cover an area of up to several tens of
Km. WANSs are generally supported by public carrier services which link users separated
by geographically wider distances.

Use of high-speed data and multimedia applications such as voice, video, graphics etc. have
been increasing rapidly in local and wide area network environments. Such integration
yields several benefits such as the economy realized by the shared usage of resources.
Other benefits of integration are the ease of use of data resources such as file servers for
voice applications; and the facilitation of added functionality in data applications, for
example, voice annotation of text files and electronic mail [4]. As the services like voice,
video, fax, graphics etc. are integrated on to the same LAN, the protocols designed
primarily for data transmission may not be suitable to meet the requirements of the
multimedia traffic [3]. Therefore, significant amount of research has been carried out
[5,6,7,8] to integrate data, voice and video traffic on to a Local Area Network.. These new
applications continue to make increasing demands on the performance of LANs. LANs are,
therefore, required to provide not only high channel throughput, but also satisfy stringent
delay requirements. To meet these increasing demands, it is essential that future LANs be
capable of operating at much higher data rates achieving high channel efficiencies and
lower delay. Operating at data rates ranging from several Mbps to several Gbps, an ATM
network with its flexible traffic handling capacity and high data transmission rate could be

able to support the multimedia services.

With the increasing demand for multimedia services, a shared media ATM LAN (a non-
switch based) spanning relatively shorter distances of a few km and operating in native
mode may be a better choice than a switch based ATM LAN for the reasons enumerated

below.



1.

In a switch based ATM LAN
Each terminal in the user group requires a direct full duplex link to the ATM switch
All intra-campus traffic of an organization passes through the ATM switch, which need
to relay the same message on all links resulting higher resource requirements for the

ATM switch.

Hence, the cost of the ATM switch, its installation, operation, and maintenance need to be
considered. Therefore, ATM LAN emulation is desirable as a backbone network
connecting terminals/workstations and traditional local area networks. However, a shared
media LAN based on ATM technology could be an alternative low cost choice for certain

multimedia applications.

1.1 Aim of the Research

The main objective of this work is to simulate the Multimedia Local Asynchronous
Transfer Mode Network (MLAN) protocol [9] for voice and data traffic in order to evaluate
the performance of the protocol. Performance of the MLAN is evaluated by the computer

simulation technique, using Data and Voice traffic models.

The performance of MLAN was compared with two existing high-speed LANs. The
existing LANs used for this study are the Fiber Distributed Data Interface (FDDI)
[10,11,12,13] and Fast Ethernet (100base-T) [7,14]. The FDDI and Fast Ethernet models
were simulated using the COMNET III, a communication network simulation package.
These high-speed LANs’ performances were evaluated in terms of throughput, end-to-end
delay, channel efficiency, and ability to integrate different services. Finally, the
performance of MLAN was compared with that of FDDI and Fast Ethernet using the above

parameters.



1.2 Thesis Structure

Chapter 2 presents an overview of ATM for multimedia communication. In this chapter,
the multimedia traffic requirements are discussed. Some of the existing network
technologies and protocols, which support multimedia applications, are also discussed. A
brief introduction of the ATM protocol is given along with the capabilities of ATM to
support multimedia applications in the context of a Local Area Network. In addition, traffic

management issues in ATM networks are also discussed.

In chapter 3, the architecture of a generic LAN, along with the architectures of ATM LAN
and MLAN are discussed. The requirements of ATM LAN in the context of multimedia
communication are also briefly discussed. The MLAN protocol is discussed in detail and a
comparison of the architecture of MLAN is made with that of ATM LAN, FDDI, and Fast
Ethernet.

In chapter 4, the simulation models of the traffic generators (data and voice) along with the
simulation model of MLAN protocol is discussed. The salient features of the discrete event
simulation language are explained. An overview of FDDI and Fast Ethernet protocols is
also given. The simulation results of FDDI and Fast Ethernet using COMNET III are
discussed. Finally, a comparison of MLAN is made with that of FDDI and Fast Ethernet

using the simulation results.

In chapter 5, the conclusions drawn from the simulation of MLAN is presented along with

that of FDDI and Fast Ethernet. Finally, the scope for future work in MLAN is discussed.





