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ABSTRACT

The central goal of tlis dissertation is to improve the perlyrmance of
Broadband integrated service digital network. The improvemen; js done by
ustng  a Scalable ATM  Switeh, with Multicast application (SASM). 'l'h‘c
switch has a wnilicd nfrastructure such that voice, video and dali, can be

switched simultaneously.

The objective 1s lo design the ATM switch, which can merge the capability
of changing 1ts size range from few hundreds to thousands of ports. A
Nonblocking ATM Switch Module (NASM) which considered as the basic
building block of the scalable ATM switch is presented. The multicast
capability is satisfied through containing a multicast network in each
NASM. A three level hierarchical contro! system for the ATM switch
module 1s proposed. A new traffic overflow control scheme on the

multicast network owlputs is applied tlwough the controf system.

A new mderconnection architecture for the scalable ATM swilch is
presenied. The architecture i1s designed m a way such that the hardware
needed for constructing the switch is reduced, specially the interconnccelion
modules.  The channel grouping concept is applied o interconnect the
switch modules constructing the scalable swilch such that the cell loss
probability can be reduced. To distribute the traffic over the links of cach
group without contention, a (raffic distribution and oulpul contention
resolution network is proposed. Finally, the evaluation of the scalable
ATM swilch is presented. This evaluation is done in two main approaches,
functional evaluation and structural evaluation. The structural evaluation is
done by calculating the hardware needed for constructing the scalable
swilch .and achieves the allowable cell loss probability. The Tunctional
evaluation is done by studying the improvement of the cell delay and ccll
loss within the proposed syslem. This can be done by calculating the

storage size of each multicast translation table which needed for reducing
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the scarch time. Also the performance of SASM s mvestigated under
umcast and mualticast traffic.  Finally, the numerical results of the proposed

syslem are compared with the up-to-date previous works.
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