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Wireless sensor network featuring a self-healing mechanism and a dedicated
formal verification mechanism to verify its behavior

Miyazaki, Toshiaki
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: Reconfigurable Sensor Network
Funclet+ C

We realized a wireless sensor network named Reconfigurable Sensor Network
(RSN), in which behavior can be redefined by downloading a new program to sensor nodes remotely
usin? wireless communication. To define RSN behavior, dedicated behavior description language
Funclet+ was designed. A language translator was also developed. It generates an input description
to a formal verification tool, and C description. Both generated descriptions represent the behavior
described using Funclet+. Thus, by validating the generated input description using the formal
verification tool, we can ensure that the generated C description properly represents the behavior
described using Funclet+. We described some typical sensor node behaviors using Funclet+, and
confirmed that the generated C descriptions can run on real sensor nodes properly after verifying
the behaviors using the formal verification tool.
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1. var heartBeatCnt

2. var role // Array. O=undefined, 1=Illuminance, 2=Temperature

3. var illuminanceCnt

4. var temperatureCnt

5. var nextRole

6. activate, // Initial state

7.

8.

9.
10. InformRole?from parl,

HeartBeat! TIMER _CTRL 1, //Time wakes up every second
heartBeatCnt =_A_CHILD _0, //_A_CHILD 0is node_0 ID, i.e. =1
pass

if(from !=_A_PARENT 0){// A_PARENT 0 is not parent ID
role[from] = parl

|8

pass

. HeartBeat?,

if(heartBeatCnt == SELF){
illuminanceCnt = 0, temperatureCnt = 0,
for(i:_N_CHILD){ // for all chaild nodes

if_A_CHILD_0+i != SELF){ //if not myself

if(role[_A_CHILD_0+i] == Illuminance){
illuminanceCnt++
I8
if(role[ A CHILD_0+i] == Temperature) {
temperatureCnt++
|8
I8
|8
if(illuminanceCnt >= temperatureCnt){
nextRole = Temperature
}else {
nextRole = Illuminance
I8
if(role[SELF] != nextRole){
role[SELF] = nextRole,
if(nextRole == Illuminance){
_LIGHT!1, _TEMP!0 //on light, off temp
} else {
_TEMP!1, LIGHT!0 /fon temp, off light
|8
InformRole!BROADCAST nextRole
}
I8
heartBeatCnt-++,
if(heartBeatCnt == _A_CHILD_LAST+1){
heartBeatCnt=_A CHILD 0
I8
pass
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