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Abstract

Architecting the Control Infrastructure of Multimedia Networks
Mun Choon Chan

This thesis addresses some of the fundamental problems related to architecting the control
infrastructure of a broadband Asynchronous Transfer Mode (ATM) network. Specifically,
the issues of service provisioning and signaling performance are addressed. For service pro-
visioning, the focus is on developing an ATM Virtual Private Network (VPN) architecture.
The objective is to find the appropriate trade-off between user-network interaction complex-
ity and the degree of user control. For signaling, using an open network control model, var-
ious approaches to increasing the performance and scalability of the signaling infrastructure
are studied. The objective is to design a high performance connection management frame-

work on top of a flexible distributed processing platform.

Although an ATM VPN is not the same as an end-to-end Virtual Path (VP) or Virtual
Circuit (VC), much of today’s providers provision these services the same way. As a result,
customers have limited control over the VPN and cannot exploit knowledge about their own
traffic statistics. The proposed solution is a Virtual Path Group (VPG)-based ATM VPN ser-
vice, which reduces the customers’ dependency on the provider and allows the customers to
implement control objectives and schemes according to their own requirements. A VPG-
based VPN provides a very good intermediate point between the use of leased line, where
there is minimum network and user interaction, and the use of VC setup, where every change
in the user domain must be known to the network provider. The management and control ar-
chitecture of the resulting ATM network is designed so that it is independent of the charac-
teristics of the underlying public network services, and guarantees quality of service. The

control architecture of the VPN, which runs within the customer domain, is structured into






