CHAPTER 1

INTRODUCTION

The emergence of the Internet has caused a rapid growth in the sze and complexity of
networks in the world. It has dso resulted in a massve increase in the amount of traffic
being caried by the 'backbone networks. This traffic was seen to be 'sf-amilar’ in
nature when the number of sources was very large [LTWW]. The backbone in most
caxs is an ATM network. Thus, the ATM network must be studied with 'sdf-amilar’
background traffic. In ATM the Qudlity of Service (QoS) is an assured parameter. One of
the parameters of QoSisthe Cdl Deay Variation (Jitter).

11ATM NETWORKS

Asynchronous Transfer Mode dso known as cell rday was developed as a protocol for
Broadband ISDN .The specifications for it were deveoped by the ITU ad the ATM
Forum.

ATM invaves the trander of ddaa in discrete chunks and dlows multiple logica
connections to be multiplexed over a sngle physcd inteface It is essantidly a packet
switched technology, so the information flow on each logical connection is organized
into fixed gze packets cdled cdls with each cdl carying 53 bytes (48 bytes data + 5
bytes header). The data rates are in the order of Mega bits per second. Since the data
dream is a multiplex of different sub-dreams, we find tha ATM traffic is dso sdf-
amilar in nature [WWWTHA].

1.2IMPORTANCE OF JITTER

In an ATM network since the connection is contracted, QoS is an assured parameter, the
CDV and the CLR mug be kept within the negotiated limits. This means that the design
of the ATM networks mugt teke into account any vaidions in the traffic, and dso that
the limits on the CDV and CLR mus be redistic and achievable. For this to be done it is



essentid to know the effect of the background traffic on the traffic stream of interest, and
aso to know how the CLR is affected by the CDV.

The CDV is an important parameter for CBR traffic, snce the dedindion requires that
the cdls arive periodicdly. This is dso the type of treffic that is mog affected by the
background traffic. The CBR traffic is dso sendtive to loss, ance it is usudly voice or
video treffic. Hence we condder the effect of sdf-gmilar background traffic on CBR
traffic.

13SELF-SIMILAR TRAFFIC MODELLING

Hf-gmilarity is the propety associated with one type of fractd - an object whose
appearance is unchanged regardless of the time scde & which it is viewed. This property
is characterised by ‘'burdiness across an extremdy wide range of time scdes. When
viewed a vaying time-scdes, the object's corrdation dtructure remans unchanged.
Multiplexed sdf-amilar traffic tends to be more burdy in nature i.e it has a higher Hurgt
parameter [TG9I7].

SHf-amilar tréffic is very different from Poisson traffic and dl the conventiond  traffic
modds that are currently widdy used. Since sdf-gmilar treffic is very different from the
conventiond traffic modds, there is an urgent need to revise dl the sudies on CDV and
CLR which were done earlier usng Poisson and MMPP modes. This must be done in
order to make redidtic buffer etimates and st redistic CDV and CLR limits.

14 ORGANIZATION OF THES' S

In Chepter 2 we dudy sdf-gmilaity ard LRD in deal. In Chepter 3 we do the
theoretical Jtter andyds usng both the Poisson process and the proposed process, which
produces heavily taled behaviour. In Chapter 4 the smulaion of the jitter using both
Poisson and sdf-gmilar traffic and the variaion of CDV with the H parameter is sudied.
In Chapter 5 we discuss the results that have been obtained. Findly, the concluson based
on the resullts obtained is given in Chapter 6.






