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A Scheduling Scheme for Waiting Time Reduction
on Continuous Media Data Broadcast

TOMOKI YOSHIHISA,t MASAHIKO TSUKAMOTO! and SHOJIRO NISHIO*

Due to the recent proliferation of continuous media applications such as audio and video
data, various strategies for broadcasting continuous media data have been studied. Some of
them have focused on reducing the waiting time of clients under the continuity condition, i.e.,
to play data without any intermittence until the end of the data. These strategies usually
employ multiple channels to broadcast continuous media data. However, most receivers of
broadcast systems such as satellite systems and bluetooth systems cannot receive data from
multiple channels concurrently in the hardware level. In this paper, we propose a scheduling
scheme to reduce the waiting time of clients with a single channel and evaluate our scheme.
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Fig.1 A simple repetition scheme for continuous media

data broadcast.
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Fig.2 A simple example for explaining our basic idea.
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Fig.3 The broadcast schedule which gives the minimum
average waiting time (2 division, playback ratio is
7.5).
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Fig.5 An example of variables (¢ =5, N = 3).
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Table 1 Broadcast schedules which include 4 or 5 segments
in one broadcast cycle (a = 5, D = 5 min, N = 2).
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Table 2 Broadcast schedules which include 4 segments in
one broadcast cycle (a =5, D =5 min, N = 3).
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Fig.6 An example of the value of m and the value of n.
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Fig.7 An example of segment lines.
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04 00000000000 W {m)DW'(n) OO
Table 4 The number of W (m) or W' (n) in a segment line.
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Table 3 Examples of dividing broadcast schedules into

segment lines.
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Table 5 Computation times for finding the broadcast
schedule which gives the minimum average wait-

ing time (min).
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Fig.8 A process of the segment insertion method (a = 5,
N =4).
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Fig.9 The average waiting time of the segment insertion
method (N = 2).
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Fig.11 The average waiting time of the segment insertion
method (N = 4).
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Fig. 12 The average waiting time of the segment insertion
method (N = 2) and the minimum average waiting
time of 2 divisional broadcast schedules.
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Fig.13 An example of the broadcast schedule in the case
of arbitrarily given n; (N = 3, n1 = 3, na = 2,
ng = 1).
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