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An Efficient Algorithm for Constructing a Maximal
Request Bandwidth Tree on Public-shared Network
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Abstract

Recently, an idea has been suggested in which members construct the network by sharing their surplus
bandwidth of their own access point. This kind of network is called public-shared network. As an
application, SVC video streaming delivery system on public-shared network has been proposed. To send
video stream from the stream server to clients, a tree structure is constructed where the root is a stream
server, internal nodes are sharable access points, and leafs are clients. The previous researches have
focused on constructing the minimal sharable-bandwidth tree which can serve all video streaming requests
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using the minimal sharable bandwidth. In this paper, we have shown that the problem of constructing a tree
structure with given sharable access points to serve maximal video streaming requests is NP-hard. We
also have developed an efficient heuristic algorithm for this problem and evaluated experimentally our
algorithm.

» Keywords : Wi-Fi community network, public-shared network, bandwidth sharing,
video streaming, NP-hard
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Maximal Request Bandwidth Tree Algorithm
Tree = @;
initialize aS, aC, aRS, aSC;
tot rb = sum of the requested bandwidth of
clients in C;
ci = deleteC();
s; = deleteS();
while (tot rb) server capacity) {
sum = 0;
while (sum + RB(ci) <SB(s))) |
sum = sum + RB(c);
Tree = Tree U {(s;, c}:
tot rb = tot rb - RB(ci);
if (aC=2) ¢ = deleteC();
else {
aCempty = true; break;
}

if (sum) 0) {
max_rb = find_ max rb(s;);
tot_rb = tot rb + max_rb;
insertSC(s));
reserve_snode();
if (aS=2) s; = deleteS();
else gSempty = true;

if (aCempty) {
aS < aS U aRS;
qC < agSC:
if (aC=2) ¢ = deleteC(); else break:
if (aS=2) s; = deleteS(); else break;

}
else if (aSempty) {
aS < aRS;
if (aS#2) s; = deleteS(); else break;
}
}
qC < gC U gSC;
if (tot_rb ) server capacity) sort qC by TB value
¢ = deleteC();
sum = 0:
while (sum + RB(ci) < server capacity) {
sum = sum + RB(c);
Tree = Tree U {(sever, cp}:
if (aC=2) ¢ = deleteC(); else break;
}
return Tree, RB(Tree)
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Fig. 3. Maximal Request Bandwidth Tree Construction
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Table1. Comparison of the service ratio between the
proposed algorithm and the previous algorithms
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