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MoteMsg.h

goboobooboobboobooboobbooboobobobobooboobo

enum {
BUFFER_SIZE = 20
};

typedef struct dataTmp

uint16_t sourceMotelD;
uint8_t levelNum;
uint16_t data;
uint16_t dataTime;

} dataTmp;

struct MoteMsg
{
uint16_t sourceMotelD;
uint8_t levelNum;
uintl6_t data;
uintl16_t dataTime;
uint8_t delta;
uint8_t epsilon;
uint8_t etcl;
uint8_t etc2;
uint8_t etc3;
uintl6_t etc4;
struct dataTmp receivedData[BUFFER_SIZE];
}s;

enum {
AM_MOTEMSG = 10
};

synchM.nc

gbobogbooboobboobuoobbooobuooboobboobooboboabbg

includes MoteMsg;

module synch
{
provides interface StdControl;
uses {
command result_t PowerEnable();
command result_t PowerDisable();
interface StdControl as TimerControl;
interface Timer as TimerO;
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interface Leds;
interface StdControl as SensorControl;
interface ADC;
interface StdControl as CommControl;
interface SendMsg as DataMsg;
interface ReceiveMsg;
interface SysTime;
interface CC1000Control;
b
3
implementation
{
TOS_Msg msgl2];
uint8_t currentMsg;

uint32_t beforeTime;
uint32_t *currentTime;
uintl6_t cTime;

double delta;
double epsilon;
double b;
double state;
double state2;
double phase;
double phase?2;
double ignore;

uint8_t etcl;
uint8_t etc2;
uint8_t etc3;
uintl6_t etc4;

uint8_t sleepCount;

uint8_t senseFlag;

uint8_t freqFlag;

uint8_t ignoreFlag;

uint8_t stimulatedLv;

uint8_t myLevel;

uint8_t bufferedNum;

uintl16_t radioStrength;

uintl6_t strongRS;

struct dataTmp bufferedData[BUFFER_SIZE];

/*for mica2dot*/
/*uint16_t getTime (){
uint16_t retTime;

call SysTime.get(currentTime);
if (*currentTime > beforeTime){

retTime = (*currentTime/400000) + cTime;
} else {
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cTime += 10737;
retTime = (*currentTime/400000) + cTime;

beforeTime = *currentTime;
return retTime;

I/

/*for mica2x*/
uint16_t getTime(){

}

uintl16_t retTime;

call SysTime.get(currentTime);
if (*currentTime > beforeTime){

retTime = (*currentTime/737280) + cTime;
} else {

cTime += 5825;

retTime = (*currentTime/737280) + cTime;
}
beforeTime = *currentTime;

return retTime;

void pInit(){

}

currentMsg = 0;
b = 3;
phase =
state =
phase2 =
state2
ignore ;
epsilon = 0.3;

delta = 0.2;

sleepCount = 0;
senseFlag = 0;

freqFlag = O;
ignoreFlag = O;

myLevel = 255;
bufferedNum = O;
stimulatedLv = myLevel;
radioStrength = 120;
strongRS = 100;

0;
0

b

0
0;
0

etcl = 0;
etc2 = 0;
etc3 = 0;
etcd = 0;

b

command result_t StdControl.init() {

call Leds.init();
call Leds.yellowOff(); call Leds.red0ff();

call SensorControl.init();
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call CommControl.init();
call TimerControl.init();
call SysTime.init();

call PowerDisable();
call CC1000Control.SetRFPower(1);
pInit();

cTime = 0;
call SysTime.get(currentTime);
beforeTime = *currentTime;

return SUCCESS;
}

command result_t StdControl.start() {
call SensorControl.start();
call CommControl.start();
call CC1000Control.SetRFPower(1l);
call TimerControl.start();
call TimerO.start(TIMER_REPEAT, 100);
return SUCCESS;

}

command result_t StdControl.stop() {
call SensorControl.stop();

call CommControl.stop();

call TimerO.stop();
return SUCCESS;
}

void msgClear (){

uint8_t j;

for (j=0;j<TOSH_DATA_LENGTH;j++) msglcurrentMsg].datal[j] = 0;
}

event result_t ADC.dataReady(uintl6_t data) {
uint8_t i;

struct MoteMsg #*pack = (struct MoteMsg *)msglcurrentMsg].data;

pack->data = data;

pack->levelNum = myLevel;
pack->sourceMoteID = TOS_LOCAL_ADDRESS;
pack->dataTime = getTime();

pack->delta = (uint8_t) (deltax100);
pack->epsilon = (uint8_t) (epsilon*100);
pack->etcl = etcl;
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pack->etc2 = etc2;

pack->etc3 = etc3;

pack—->etcd = etc4;

for(i=0;i < BUFFER_SIZE;i++){
pack->receivedDatal[i] .Num = i+1;

}

for(i=0;i < bufferedNum;i++){
pack->receivedDatali] .sourceMoteID = bufferedDatal[i].sourceMotelD;
pack->receivedDatali] .1levelNum = bufferedDatal[i].levelNum;
pack->receivedDatali] .data = bufferedDatal[i] .data;
pack->receivedDatali] .dataTime = bufferedDatali] .dataTime;

}

if (call DataMsg.send (TOS_BCAST_ADDR, sizeof (struct MoteMsg),
&msg[currentMsgl))

{
call Leds.yellowToggle();
}
phase2 = 0;
state2 = 0;

bufferedNum = O;
senseFlag = 0;
freqgFlag = O;

return SUCCESS;
}

event result_t DatalMsg.sendDone(TOS_MsgPtr sent, result_t success) {
return SUCCESS;
}

double getState(double phi){
return log(1+(exp(b)-1)*phi)/b;
}

double getPhase(double x){
return (exp(b*x)-1)/(exp(b)-1);
}

double stimulus(double x,double phi, double e, uint8_t f){
double ret;
if (f == 1 && phi < 0.06){
ret = X;
sleepCount++;
} else {
if (f == 1 &% phi > 0.94) sleepCount++;
ret = x + e;
if (ret > 0.9999999) ret = 1;
}

return ret;

41



double addDelta(double phi, double sig){
double ret;
ret = phi + sig;
if (ret > 1) ret -= 1;
return ret;

}

void changeState2(double phi){
state2 = getState(phi);
if (state2 > 0.9999999){
msgClear();
call ADC.getData();
}
}

void sleepmode(double d){
uint8_t span;

call TimerO.stopQ);
span = (uint8_t) (1 -2xd);
call PowerEnable();
call TimerO.start(TIMER_ONE_SHOT, span*100);
call PowerDisable();
call TimerO.start(TIMER_REPEAT, 100);
span = (uint8_t)(1 - d);
phase = span;
state = getState(phase);
}

void changeState(double phi){
double p;
state = getState(phi);
p = phi;
if (p <= delta) p=p + 1;
if (p > (ignore + delta)) ignoreFlag = 0;
if (state > 0.9999999){
senseFlag++;
if (senseFlag > 2) {
senseFlag = 0;
stimulatedLv = myLevel;

3
phase = 0;
state = 0;

if (sleepCount >= 10) {
sleepCount = 0;
sleepmode (delta) ;
}
X
}

event result_t TimerO.fired() {
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}

if (phase > 0.9999999) phase = 1;
changeState (phase) ;

if (phase2 > 0.9999999) phase2 = 1;
changeState2(phase2);

phase += 0.01;

phase2 += 0.01;

return SUCCESS;

uint16_t timeSynch(uintl6_t baseT,uintl6_t curT,uintl6_t pasT){

}

uintl6_t tmp;

if (curT > pasT){
tmp = curT-pasT;

} else tmp = 0;

if (baseT > tmp){
tmp = baseT - tmp;

} else tmp = 0;

return tmp;

event TOS_MsgPtr ReceiveMsg.receive(TOS_MsgPtr pmsg) {

uint8_t i;

uint8_t allowStim;
uint8_t stm;
uint16_t rTime;

if (pmsg->strength < radioStrength){
struct MoteMsg *rmsg = (struct MoteMsg *)pmsg->data;
if (rmsg->levelNum < myLevel)<{
if (rmsg->levelNum == myLevel-1]|
(rmsg->levelNum < myLevel-1&&pmsg->strength < strongRS)){
call Leds.redToggle();
if (ignoreFlag == 0 ||
(ignoreFlag == 1 &&
(phase <= ignore ||phase >= addDelta(ignore,delta)))){
if (freqFlag >= 4) {
delta = (1 - phase +delta);
freqFlag = 0;

if (rmsg->levelNum < myLevel-1){
if (stimulatedLv > rmsg->levelNum){
stimulatedLv = rmsg->levelNum;
senseFlag = O;
allowStim = O;
} else if (stimulatedLv == rmsg->levelNum) {
allowStim = 1;
} else {
allowStim = O;
3
stm = 0;
} else {
allowStim = 1;
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stm = 1;
}
if (allowStim == 1){
freqFlag++;
etc4 = pmsg->strength;
myLevel = rmsg->levelNum+1;
state = getState(phase);
etc2 = (uint8_t) (phasex*100) ;
state = stimulus(state,phase,epsilon,stm);
ignore = state;
ignoreFlag = 1;
etcl = (uint8_t) (rmsg->sourceMoteID);
if (phase <= 0.94 && phase > 0.06) {
sleepCount = 0;
}
phase = getPhase(state);
etc3 = (uint8_t) (phase*100);
phase2 = addDelta(phase,delta);
changeState (phase) ;
changeState2(phase2) ;
}
}
}
} else if (rmsg->levelNum == (myLevel+1)){
call Leds.greenToggle();
if (bufferedNum < BUFFER_SIZE){
bufferedData[bufferedNum] . sourceMoteID = rmsg->sourceMotelD;
bufferedData[bufferedNum] .levelNum = rmsg->levelNum;
bufferedData[bufferedNum] .data = rmsg->data;
rTime = getTime();
bufferedData[bufferedNum] .dataTime = rTime;
bufferedNum++;
for (i=0;i < BUFFER_SIZE&&bufferedNum
<BUFFER_SIZE&&rmsg->receivedDatali] . sourceMoteID!=0;i++){
bufferedData[bufferedNum] . sourceMoteID
= rmsg->receivedDatali] .sourceMotelD;
bufferedData[bufferedNum] .levelNum = rmsg->receivedDatali].levelNum;
bufferedData[bufferedNum] .data = rmsg->receivedDatali] .data;
bufferedData[bufferedNum] .dataTime
= timeSynch(rTime,rmsg->dataTime,rmsg->receivedDatali] .dataTime) ;
bufferedNum++;
}
}
} else {
//call Leds.redToggle();
}
} else if (myLevel == 255) {
etc4 = pmsg->strength;
X
return pmsg;

}
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synch.nc

synchMncOOODOOOO0OO0OOODOOOOOOODOOOOOOODOOOOOODOOOOO

includes MoteMsg;

configuration synch {}
implementation
{
components Main, synchM, TimerC, LedsC, Temp, \
GenericComm as Comm, SysTimeC, CC1000ControlM, HPLPowerManagementM;

Main.StdControl -> synchM;

synchM.TimerControl -> TimerC.StdControl;
synchM.TimerO -> TimerC.Timer [unique("Timer")];
synchM.PowerEnable -> HPLPowerManagementM.Enable;
synchM.PowerDisable -> HPLPowerManagementM.Disable;
synchM.Leds —-> LedsC;

synchM.SensorControl -> Temp;

synchM.ADC -> Temp;

synchM.CommControl -> Comm;

synchM.ReceiveMsg -> Comm.ReceiveMsg[AM_MOTEMSG] ;
synchM.DataMsg -> Comm.SendMsg[AM_MOTEMSG] ;
synchM.SysTime -> SysTimeC;

synchM.CC1000Control -> CC1000ControlM;
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