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Abstract

1)
Future high-speed/ATM networks are



expected to carry diverse traffic types with
different requirements of quality of
srvice(QoS), supporting services for traffics

with  constant-bit-rate(CBR),  real-time
variable-bit rate(rt-VBR), none-real-time
variable-bit-rate(nrt-VBR), available-bit-

rate(ABR) and unspecified-bit-rate(UBR).
The ultimate objective of providing
guaranteed QoS networks is being
approached by the development of advanced
techniques in traffic shaping, admission
control, flow control and congestion control.
The use of traffic shaping and admission
control prevents networks from being
unexpectedly overwhelmed by excessive
traffic. Flow control, which involves traffic
scheduling and/or regulation a network
switching nodes, aims to guarantee traffic
characteristics of each serviced session.
Congestion control directs the cooperation of
network nodes to reduce temporal variance of
aggregate traffic statistics over networks.
Fundamentally, these require a framework of
flow control with feasible parameters for
traffic specifications and management. The
CBR service is intended to support real-time
applications that require tightly constrained
delay variation, such as voice, video and
circuit emulation. The mechanisms to
guarantee QoS for CBR applications and
flow control are currently one of the main
research areas for ATM technologies.

The objective of this project is to
develop and analyze flow control schemes to
efficiently predict and control the QoS,
demanded by heterogeneous applications in
an integrated service network. Focused issues
include: (1)development of effective flow
control mechanisms that provide high degree
of isolation between connections for
performance guarantee, and at the same time,
will not preclude statistica multiplexing;
(2)design of flexible and simple integrated
service disciplines that will impact the
implementation of QoS guaranteed ATM
networks  at high-speed operation,
(3)establishment of mathematical structures
for examining the end-to-end performance of
integrated traffic scheduling mechanisms
deterministically and/or stochastically on a
sample path basis. In particular, the project in

this year focuses more on the traffic
aggregation  for scalability, and the
development of filtering approach in
guaranteed service networks. Generaly
speaking, traffic aggregation policy based on
virtual path connections can reduce the
requirement on scheduling and computing at
the intermediate nodes of a virtual circuit.
However, its service discipline needs to
exhibit highly isolation of allocated resources
and delay bounds. On the other hand, those
based on grouping traffic rates can reduce
computation complexity at each switch
scheduler on a virtual circuit. But this
requires a service discipline that is inherently
simple in implementation. We devote part of
our efforts in this project in devising a
scheme that compromises the above twos.
Furthermore, the use of the (min, +) algebra
for network calculus is a new trend. The
filtering approach is of great success in
analyzing networks of guaranteed service
succinctly. It would be more significant that
this approach is developed to yield new
solutions for QoS control. We aso try to
research along thisline.
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