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Analysis of Broadcast Delivery in a Videotex System
J.W. WONG aND M. H. AMMAR

Abstract — Videotex is a system which provides users with low-cost
real-time access to information. In such a system, user requests are for-
warded to a service computer where the desired information is retrieved
and sent back to the user. In this study, we investigate the response time
behavior of a videotex system where information requested by one user is
broadcast to all users. A novel queueing model for broadcast delivery is
developed. Using this model, we first obtain an analytic expression for the
mean response time, and then we develop an efficient algorithm for its
computation. Numerical results illustrating the performance character-
istics of broadcast delivery are presented.

Index Terms — Broadcast networks, computational algorithms, popu-
lation size constrained networks, queueing models. response time analysis,
videotex systems.

[. INTRODUCTION

Communication with pictures. as opposed to words. is not a novel
concept. Ever since the first mcthod for recording picturcs was
devised. engineers and scientists have been inventing procedures
and systems for transmitting pictures from one placc to another.

The first efforts were dedicated towards the transmission of still
images over long distances. facsimile. A machine for such a purposc
was designed as early as 1842. Some other early achicvements
included the electrical transmission of handwriting in 1886. and the
sending of pictures of people along with voice signals in 1906 [1].

It is in this historical context that the development in the last
decade of an interactive picture information system called videotex
took place (2],[3]. This new system does not represent revolu-
tionary concepts in communication. Rather, it must be scen as the
result of the maturation and the coming together of various disci-
plines and technologies. In cssence videotex provides real-time
access to information. which is represented in forms that are dis-
playable on a regular television screen or other relatively low-cost
display terminals.

A typical configuration of a videotex system is shown in Fig. I.
In this system. users submit independent requests for information
pages to a service computer via a communication network. When
the service computer processes a request. the desired information
page is retrieved from the database and broadcast to all users regard-
less of who requested it. This is appropriate when a broadcast me-
dium. such as a coaxial cable or a satellite channel, is used to
transmit pages to the users. This approach has the obvious advan-
tage that the broadcast of a particular page will satisfy all out-
standing requests for that page.

A queueing model of a videotex system which utilizes broadcast
delivery is formally presented in Section Il. In Section III analytic
results for the mean response time are derived. An algorithm for the
efficient computation of mean response time is presented in
Section IV. Section V provides some numerical examples.

The authors are not aware of any previous studies which use
queueing theoretic models to investigate the performance of broad-
cast delivery. Therefore, the model presented in this paper is novel,
and the results are useful in characterizing the performance of video-
tex systems.
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