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Distributed Cooperative Programs for Wireless Sensor Nodes
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Information processing in Wireless Sensor Networks (WSNs) accompanies co-
operative monitoring of events. To accomplish such tasks, we need to describe
the behavior of each node considering their whole behavior and topology of the
WSNs. Meanwhile, the monitoring activity itself is described in a data-centric
manner, which requires additional efforts for designers to fill the gap between
the requirement and its implementation. In this paper, we propose a design
methodology of deriving node behavior which implements a given monitoring
activity requirement. This methodology includes the design of a language for
describing the requirement in a data-centric manner, and a technique to de-
rive its implementation on sensor nodes. Through several examples, we have
confirmed the effectiveness of our methodology.
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checkLiteral (){
1it[1] = isActive;
1it[2] = (battery<0.4) ;
}
event Notification.receive. (msg){
1lit[4]= isNeighbor(msg.hop,2);
}
checkLocalCondition(){
local[S1]= 1lit[1] && 1it[2];
local[s2]= 1it[3];
if (local[S1]) buildGroup(S1,1,1)else exception();
if (local[S2]) buildGroup(S2, MAX, MIN);

event buildGroup.done(){
if (role[S1]==LEADER) 1lit[3]=true;
if (role[S2]==MEMBER) GlobalData.send( id(LEADER), battery );

event GlobalData.receive(msg){
if (msg.type==S2){
average=calcAverage(average, msg.id, msg.battery,++num);
if (num=num[S2] | | timeout [S2])1it [6]=(average < 0.5);
}
}
checkAllCondition(){
Global[S1]1=1it[1] && 1it[2] && 1it[3];
Global[S2]=1it[4] && 1it[5];
if (Global[S1]) {
t1=CurrentTime;
Notification.khopBroadcast(S1,2);
}
if (GloballS2]) {
t2=CurrentTime;
if (t2<t1+5) Execute.sendMember (S2);
O
exception{
interval(100);
}
event MonitoringTimer.fired(){
checkLiteral();
checkLocalCondition();
checkGlobalCondition();

. D,

03 O0oooooooo
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S1{Vsl € 51 sl.withinArea(pos(nodeA), pos(nodeB)) A (sl.battery < 0.5)
=> sl.alert(BaseStation); sl.beaconInterval = sl.beaconInterval = 2; }
}eatch{interval(100sec)}
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S52{Vs2 € 52 !s2.isNeighbor(sl,2)V!s2.isLeader()
=> s2.alert()}

}eatch{interval(100sec)}
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S1@t1{Vsl € S1 sl.temperature > PresetTemp

S52Q@t2{Vs2 € S2 s2.withinCircle(sl,10) A frac(S2,” Sprinkler.work()”) > 0.8
[t1,t1 + 5]

=> s2.send(msg, BaseStation)}

}eatch{interval(100sec)}

07 0000000000000
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