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ABSTRACT

A wireless ad-hoc network is a collection of wireless mobile hosts forming a temporary network without the
aid of any centralized adminstration or standard support services. Wireless ad-hoc networks may be quite useful
in that they can be instantly deployable and resilient to change. In this environment, for many crucial distributed
applications, it is necessary to design robust virtual infrastructures that are fault-tolerant, self-stabilized, and
resource-efficient. For this task, this paper proposes a scheme of maintaining robust spanning trees which are
little affected by topological changes. By maintaining such a spanning tree and adapting it to the environments
with frequent topological changes, one can improve the reliability and efficiency of many applications that use

the spanning tree.
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A.1 When node n receives a message that E;j is changed
delete all paths containing edge Ej in Pum, Pum € STP
while ( [Paml < L_threshold )

it (1CCal > 1 ; e 1) /+ small CC is absorbed to large CC #/
i€ ADJ, i#=m
sends a find_suitable_bond_path(,CCp', n, |Puml) message to itself;
while ( FOUNDsccm == false ) /* for recovery */

if (3k€ CCn such that [Pul > L_threshold)
sends a found_suitable_bond_path(n, k, |P.l) message to s
A.2 When node s receives a find_suitable_bond_path(CC.', n, bond) message from node a
CCm = U - CCn';  FOUNDuccm = false;
t = MAX { [Pyl for c€ CCm };
if ( t > L_threshold )
sends a found_suitable_bond_path(s, ¢, t) message to n;
else if ( bond == 0 and ¢t > 0 )
sends a found_suitable_bond_path(s, ¢, t) message to n;
else {
while (d € (AD] - {a}) {
sends a find_suitable_bond_path(CCy’, n, |Puml) message to d;
}
}
A.3 When node n receives a found_suitable_bond_path(s, ¢, ) message

if (FOUNDycem == false) { /* don’t care t, because if >0 ==> topology is changed */
FOUNDcem = true;
while (@ € ADJ) /#* erase all FOUND inf */

sends a FOUND_status(n, CCr,) message to a;
sends a reconnect_tree_path(n, s, CCyn', m, ¢) message to s;
} else
NOOP;
A4 When node ¢ receives a FOUND_status(n, CCn) message from a
FOUNDccm = true;
while (d € (AD] - {a}) {
sends a FOUND_status(n, CCr,) message to d;
)
A5 When node r receives a reconnect_tree_path(n, s, CCn', m, ¢) message
CCm = U - CCu'
f(r=c){ /xr==s%
STP = STP + Pri CC: = CCps
while (@ € AD]J)
if (n € CCa)
CCa = CCa - CCri
sends a reconnect_tree_path(n, s, CCn', m, ¢) message to ¢
sends a update_related_information(n, CCm, m) message along tree path from r to n;
}else { /xr==c %/
STP = STP + P CCs = CCas
while (@ € AD])
if im € CCy)
CCx« = '€Ca = 1CCu’s
sends a update_related_information(m, CCw’, n) message along tree path from r to m;
}
A.6 When node ¢ receives a update_related_information(n, CCn,, m) message from a;
If(t=n)d
CCa = CCa + CCis
while (d € AD])
if (n € CCq)
CC4 = CCq - CCpm;
sends a update_related_information(n, CCn, m) message along tree path from ¢ to n:
} else {
STP = STP - Pu: CC, = CCa + CCqxiy CCx = &5

a2 5. A% A% B fAshe daelE
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