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In this chapter, we present anovel disk admission control algorithm that exploitsthe
degradability property of continuous mediaapplicationsto improvethe performance of the
system. The algorithm-is based on setting aside a portion of the resources, i.e., disk 1/0
bandwidth, as reservesand' managing it intelligently so that the total utility of the systemis
maximized. Thisreserve-based admission control strategy (RAC) isacompromise between
purely greedy and non-greedy strategy, andit leadsto an efficient protocol that improvesthe
performance of the system. While the protocol is simple for admission decision, it aso
resultsin better performance for the system by reserving some resources for the important
futureapplications. Theframework consistsof two parts. Oneisthereserve-based admission
control mechanisminwhich new streams, arriving during periodsof congestion, areoffered
lower QoS, instead of being blocked. The other oneisaresource scheduler for continuous
media with dynamic resource allocation to achieve higher utilization than non-dynamic
schedulers by effectively:sharing available resources among contending streams and by
reclamation, which-is'a scheduler-initiated negotiation to reallocate resources among
streams to improve overall QoS.

This chapter appears in the book, Multimedia Networking: Technology, Management and Applications by
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INTRODUCTION

The emergence of varied high-speed networked multimedia systems opens up the
possibility that a much more varied collection of continuous media applications could be
handled in real-time. However, dueto the limitation of availableresourcesin such systems,
we still need to develop more intelligent mechanisms for efficient admission control,
negotiation, resourceall ocation and resource scheduling, so that we coul d optimizethetotal
system utilization. In particular, there hasbeen increased interestin|/O issuesfor multime-
diaor continuousmedia(CM). Thegoal of conventional disk scheduling policiesistoreduce
the cost of seek operations and to achieve a high throughput, while providing fair accessto
every processthat seeksitsservices. Thegoal of disk scheduling for continuous mediaisto
meet the deadlines of the periodic1/0 requestsgenerated by the stream manager to meet rate
requirements. An additional goal“is to minimize buffer requirements. In order to ensure
continuous and stringent real -time constraints of video delivery in CM servers (Harinath et
al., 2000; Haskin & Schmuck, 1996; and Lelend et al., 1994), several factors such as disk
bandwidth, buffer capacity, network bandwidth, etc., should be considered carefully and
should be handled efficiently. The reservations of these resource factors are required for
supporting an acceptable level of display quality and for providing on-time delivery
constraints. Inparticular, disk bandwidth constraint may bethe most important factor, given
that the 1/0 bandwidth reserved for each stream on disk depends on latency overhead time,
transfer time, defined cyclelength and contention of multiple streams. Hence, we should be
able to guarantee that the request of each stream can be fairly supported with good disk
utilization and server cost-performance.

Thegoal of disk/server schedulingfor CM isto satisfy QoS requirements (Vin, Goyal
& Goyal, 1994) by-meeting deadlines of periodic I1/0 requests generated by some server
resident CM stream manager with minimum buffers and with afair scheduling algorithm
(Kenchammana-Hosekote & Srivastava, 1997). A video stream being viewed requires
timely delivery of data, but it is able to tolerate some loss of the data for small-amounts of
time. Theproblemhereisdual (i.e., admission control and disk I/O bandwidth management
in CM server systems) to that of network call admission control-and dynamic bandwidth
management (Lau & Lui, 1995). Admission control in'CM servers or video-on-demand
systems restricts the number of applications supported on the resources. For example, the
applications may be video streams, and the resources used could be connections on the
network or on continuous media servers (Lee & Sabata, 1999, 2001; Lee et al., 1998).
Tohandletheseissuesin CM server systems, we propose an adapti ve admission control
strategy which achieves better performance than the conventional greedy admission
control strategies generally used for CM servers. It recognizes that CM (e.g., video)
applicationscantolerate certain variationson QoS parameters. It devel opsan algorithm
for sharing processing resources at the server to share available resources effectively
among contending streams (Lee & Srivastava, 1998). The proposed algorithm provi-
sions are for reclamation (i.e., scheduler-initiated negotiation) to reall ocate resources
among streams to improve the QoS overall.

In this chapter, we present a dynamic and adaptive admission control strategy for
providing afair disk bandwidth scheduling and better performance for video streaming. It
efficiently services multiple clients simultaneously and satisfies the real-time requirement
for continuous delivery of video streaming at specified bandwidthsin distributed environ-
ments. This new stream scheduler provides a proficient admission control functionality
which can optimize disk utilization with agood response ratio for the requests of clients--
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