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CHAPTER 1

MICA2-Based Wireless ACM Version 1 Software:
Modification of SenseLightToLog

This appendix contains all software used to program the MICA2 motes
for Version 1 of the MICA2-based wireless ACM system. This appen-
dix is organized by software directory and only the modified files are
included.
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21. MICA2-BASED WIRELESS ACM VERSION 1 SOFTWARE: MODIFICATION OF SENSELIGHTTOLOG

1. MDA300Logger Directory

MDA300Logger i s a so f tware app l i c a t i on des igned to take read ings from a

Crossbow MDA300 senso r board and s t o r e them on the EEPROM memory on a

Crossbow Mica 2 mote un t i l such time as they are uploaded over the rad io

by a PC running the Bca s t In j e c t java app l i c a t i o n . I t s modular and

command−pro c e s s i ng s t r u c tu r e are based on SenseLightToLog , and t h e r e f o r e

has a l l the same dependenc ies as that app l i c a t i on , with the add i t i on o f

the MDA300−s p e c i f i c dependenc ies that are s p e c i f i e d in each f i l e .

MDA300Logger a l s o uses a s l i g h t l y modi f i ed ve r s i on o f the same d r i v e r

used f o r XSensorMDA300 .

MDA300Logger r e qu i r e s at l e a s t one ’ remote ’ mote to have the

MDA300Logger app l i c a t i o n i n s t a l l e d on i t , one ’ base ’ mote on a

programming board to have TOSBase i n s t a l l e d on i t , and one PC connected

to the programming board ( e i t h e r d i r e c t l y or v ia a network ) running the

modi f i ed ve r s i on o f Bca s t In j e c t in order to s t a r t and stop the t e s t and

upload data .
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COMPONENT=MDA300Logger

SENSORBOARD=mda300

PFLAGS= −I . . / . . / to s / i n t e r f a c e s \
−I . . / . . / to s / system \
−I . . / . . / to s / l i b \
−I . . / . . / to s / sensorboards /$ (SENSORBOARD) \
−I . . / . . / to s / plat form/mica2 \

PROGRAMMEREXTRAFLAGS = −v=2

inc lude . . / MakeXbowlocal

i n c lude ${TOSROOT}/apps/Makerules



41. MICA2-BASED WIRELESS ACM VERSION 1 SOFTWARE: MODIFICATION OF SENSELIGHTTOLOG

/*

* This so f tware i s l a r g e l y based on so f tware wr i t t en by the Un ive r s i ty o f

* Ca l i f o r n i a . As per the impl i ed l i c e n s e agreement , the o r i g i n a l copyr ight

* no t i c e i s below .

*/

/*

* ”Copyright ( c ) 2000−2003 The Regents o f the Un ive r s i ty o f Ca l i f o r n i a .

* Al l r i g h t s r e s e rved .

*

* Permiss ion to use , copy , modify , and d i s t r i b u t e t h i s so f tware and i t s

* documentation f o r any purpose , without fee , and without wr i t t en agreement i s

* hereby granted , provided that the above copyr ight not i ce , the f o l l ow i n g

* two paragraphs and the author appear in a l l c op i e s o f t h i s so f tware .

*

* IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR

* DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT

* OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF THE UNIVERSITY OF

* CALIFORNIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

* THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,

* INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY

* AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE PROVIDED HEREUNDER IS

* ON AN ”AS IS” BASIS , AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATION TO

* PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.”

*

* Copyright ( c ) 2002−2003 I n t e l Corporat ion

* Al l r i g h t s r e s e rved .

*

* This f i l e i s d i s t r i b u t e d under the terms in the attached INTEL−LICENSE

* f i l e . I f you do not f i nd these f i l e s , c op i e s can be found by wr i t i ng to

* I n t e l Research Berkeley , 2150 Shattuck Avenue , Su i t e 1300 , Berkeley , CA,

* 94704 . Attent ion : I n t e l L i cense Inqu i ry .

*/

/*

* MDA300Logger . nc i s based on SenseLightToLog . nc wr i t t en by

* David Cu l l e r and Su Ping − I n t e l Research Berke ley Lab

* Date : 7/11/2002

*

* Mod i f i c a t i on s by :

* Hasan Ozer and Mat Kotowsky − Northwestern Un ive r s i ty

* November , 2004

*

*/

i n c l ud e s sensorboardApp ;

c on f i g u r a t i on MDA300Logger {
prov ides i n t e r f a c e Sens ing ;

}

implementation {
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components Main , MDA300LoggerM , SimpleCmd , LedsC , SamplerC ;

components GenericComm as Comm, TimerC , Logger ;

components HPLPowerManagementM ;

Main . StdControl−>MDA300LoggerM ;

MDA300LoggerM . Leds −> LedsC ;

MDA300LoggerM . Timer −> TimerC . Timer [ unique (”Timer ” ) ] ;

MDA300LoggerM . LoggerWrite −> Logger . LoggerWrite ;

MDA300LoggerM . PowerEnable −> HPLPowerManagementM . Enable ;

MDA300LoggerM .Comm −> Comm;

MDA300LoggerM . Logger −> Logger ;

Sens ing = MDA300LoggerM . Sens ing ;

// Sampler Communication

MDA300LoggerM . SamplerControl −> SamplerC . SamplerControl ;

MDA300LoggerM . Sample −> SamplerC . Sample ;

// support f o r plug and play

MDA300LoggerM . PlugPlay −> SamplerC . PlugPlay ;

}
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/*

* This so f tware i s l a r g e l y based on so f tware wr i t t en by the Un ive r s i ty o f

* Ca l i f o r n i a . As per the impl i ed l i c e n s e agreement , the o r i g i n a l copyr ight

* no t i c e i s below .

*/

/*

* ”Copyright ( c ) 2000−2003 The Regents o f the Un ive r s i ty o f Ca l i f o r n i a .

* Al l r i g h t s r e s e rved .

*

* Permiss ion to use , copy , modify , and d i s t r i b u t e t h i s so f tware and i t s

* documentation f o r any purpose , without fee , and without wr i t t en agreement i s

* hereby granted , provided that the above copyr ight not i ce , the f o l l ow i n g

* two paragraphs and the author appear in a l l c op i e s o f t h i s so f tware .

*

* IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR

* DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT

* OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF THE UNIVERSITY OF

* CALIFORNIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

* THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,

* INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY

* AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE PROVIDED HEREUNDER IS

* ON AN ”AS IS” BASIS , AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATION TO

* PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.”

*

* Copyright ( c ) 2002−2003 I n t e l Corporat ion

* Al l r i g h t s r e s e rved .

*

* This f i l e i s d i s t r i b u t e d under the terms in the attached INTEL−LICENSE

* f i l e . I f you do not f i nd these f i l e s , c op i e s can be found by wr i t i ng to

* I n t e l Research Berkeley , 2150 Shattuck Avenue , Su i t e 1300 , Berkeley , CA,

* 94704 . Attent ion : I n t e l L i cense Inqu i ry .

*/

/**

* The MDA300Logger module i s desg ined to take read ings from a Crossbow

* MDA300 senso r board and s t o r e them in the f l a s h memory o f a Mica2

* mote un t i l such time as the user downloads the data over the w i r e l e s s

* rad io us ing a java app l i c a t i o n on a PC.

*/

i n c l ud e s sensorboard ;

module MDA300LoggerM {
prov ides i n t e r f a c e StdControl ;

p rov ide s i n t e r f a c e Sens ing ;

uses {
i n t e r f a c e StdControl as Comm;

i n t e r f a c e StdControl as Logger ;

i n t e r f a c e Leds ;

i n t e r f a c e Timer as Timer ;
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i n t e r f a c e LoggerWrite ;

i n t e r f a c e ProcessCmd as CmdExecute ;

//Sampler Communication

i n t e r f a c e StdControl as SamplerControl ;

i n t e r f a c e Sample ;

i n t e r f a c e PowerManagement ;

// support f o r plug and play

command r e s u l t t PlugPlay ( ) ;

command r e s u l t t PowerEnable ( ) ;

}
}
implementation

{
#de f i n e ANALOG SAMPLING TIME 10

#de f i n e MISC SAMPLING TIME 15

#de f i n e READYTEMPERATURE 0x01

#de f i n e READY HUMIDITY 0x02

#de f i n e READY BATTERY 0x04

#de f i n e READY DATA 0x08

#de f i n e LINE READY 0x0F

#de f i n e TIME POS 0

#de f i n e SECS POS 2

#de f i n e SAMPLE POS 4

#de f i n e BATT POS 6

#de f i n e SCRATCH POS 7

#de f i n e TEMP POS 4

#de f i n e HUMID POS 5

#de f i n e DATA POS 6

#de f i n e RADIO TICK INTERVAL 30

// de c l a r e module s t a t i c v a r i a b l e s here

u in t 16 t currentRow1 [ 8 ] ; // cur rent working row 1 o f l og

u in t 16 t currentRow2 [ 8 ] ; // cur rent working row 2 o f l og

u in t 16 t nullDataRow [ 8 ] ;

u i n t 8 t l i n e S t a t u s ;

shor t busy = 0 ;

unsigned i n t nsamples ; // samples l e f t

unsigned i n t t o t a l s amp l e s ; // t o t a l samples

i n t 8 t record [ 2 5 ] ;

u i n t 32 t t ime se c ;

u i n t 32 t i n t e r v a l s e c ;

unsigned i n t t i c k s = 0 ;

u i n t 32 t s e c s = 0 ;

i n t radioCounter = RADIO TICK INTERVAL;

i n t rowWaiting = 0 ;

/**

* I n i t i a l i z e the app l i c a t i o n .
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* @return I n i t i a l i z a t i o n s t a tu s .

**/

command r e s u l t t StdControl . i n i t ( ) {
c a l l PowerEnable ( ) ;

c a l l SamplerControl . i n i t ( ) ;

c a l l Logger . i n i t ( ) ;

c a l l Comm. i n i t ( ) ;

r e turn SUCCESS;

}

/**

* I n s e r t a row that i n d i c a t e s the beg inning o f the t e s t

**/

task void writeNul lTask ( ) {
c a l l LoggerWrite . append ( ( u i n t 8 t *) &nullDataRow ) ;

}

/**

* Star t the app l i c a t i on .

* @return Star t s t a tu s .

**/

command r e s u l t t StdControl . s t a r t ( ) {
i n t i ;

c a l l Leds . redOn ( ) ;

f o r ( i =0; i <8; i++)

nullDataRow [ i ] = 0xFFFF ;

l i n e S t a t u s =0;

re turn rcombine ( c a l l Logger . s t a r t ( ) , c a l l Comm. s t a r t ( ) ) ;

}

/**

* Stop the app l i c a t i o n .

* @return Stop s t a tu s .

**/

command r e s u l t t StdControl . stop ( ) {
c a l l Logger . stop ( ) ;

r e turn c a l l Comm. stop ( ) ;

}

/**

* This command be longs to the <code>Sensing </code> i n t e r f a c e .

* I t s t a r t s the t imer to generate p e r i o d i c events .

*

* @return Always r e tu rn s <code>SUCCESS</code>

**/

command r e s u l t t Sens ing . s t a r t ( unsigned long samples ,

unsigned long i n t e r va l ,

unsigned long time ) {
i f ( samples == 0)

{
r e turn SUCCESS;
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}

c a l l Leds . redOf f ( ) ;

t i c k s = 0 ;

s e c s = 0 ;

c a l l LoggerWrite . r e s e tPo i n t e r ( ) ;

nsamples = samples ;

t o t a l s amp l e s = samples ;

t ime s e c = ( u in t 32 t ) time ;

i n t e r v a l s e c = ( u in t 32 t ) i n t e r v a l ;

i f ( i n t e r v a l s e c >= 30) // t imer w i l l f i r e every 30 seconds

c a l l Timer . s t a r t (TIMER REPEAT, 30*1024) ;

e l s e // i n t e r v a l s e c < 30 , t imer w i l l f i r e once a second

c a l l Timer . s t a r t (TIMER REPEAT, 1024 ) ;

atomic {
nullDataRow [TIME POS] = t ime se c & 0xFFFF;

nullDataRow [TIME POS + 1 ] = ( t ime se c >> 16) & 0xFFFF;

}

post writeNul lTask ( ) ;

c a l l SamplerControl . s t a r t ( ) ;

c a l l SamplerControl . s top ( ) ;

r e turn SUCCESS;

}

/**

* This command be longs to the <code>Sensing </code> i n t e r f a c e .

* I t turns everyth ing o f f when the t e s t i s stopped

*

* @return Always r e tu rn s <code>SUCCESS</code>

**/

command r e s u l t t Sens ing . stop ( ) {
c a l l Timer . stop ( ) ;

s i g n a l Sens ing . done ( ) ;

r e turn SUCCESS;

}

/**

* Event handler to the <code>Timer . f i r e d </code> event .

* @return Always r e tu rn s <code>SUCCESS</code>

**/

event r e s u l t t Timer . f i r e d ( ) {
i n t i ;

i f ( i n t e r v a l s e c >= 30) // t i c k s are 30 seconds apart

{
t i c k s += 30 ;

radioCounter−−;

s e c s += 30 ;

i f ( radioCounter == 0)
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c a l l Comm. stop ( ) ;

}

e l s e // i n t e r v a l s e c < 30 so t i c k s are 1 second apart

{
t i c k s++;

s e c s++;

}

i f ( t i c k s < i n t e r v a l s e c )// we haven ’ t accumulated enough seconds

re turn SUCCESS;

t i c k s = 0 ;

f o r ( i =0; i < 7 ; i++) // Clear cur rent row

{
currentRow1 [ i ] = 0 ;

currentRow2 [ i ] = 0 ;

}

i f ( busy )

{
r e turn SUCCESS;

}

i f ( nsamples== 0) {
c a l l Timer . stop ( ) ;

s i g n a l Sens ing . done ( ) ;

c a l l Leds . redOn ( ) ;

r e turn c a l l Comm. s t a r t ( ) ;

}

// Whenever t i c k s = in t e r va l , s t a r t sampler

c a l l Comm. s t a r t ( ) ; // turn the rad io on whi l e tak ing a sample

c a l l Leds . greenOn ( ) ;

radioCounter = RADIO TICK INTERVAL;

c a l l SamplerControl . s t a r t ( ) ;

i f (1 ){
atomic {

r ecord [ 1 4 ] = c a l l Sample . getSample (

0 ,

TEMPERATURE,

MISC SAMPLING TIME,

SAMPLER DEFAULT) ;

record [ 1 5 ] = c a l l Sample . getSample (

0 ,

HUMIDITY,

MISC SAMPLING TIME,

SAMPLER DEFAULT) ;
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r ecord [ 1 6 ] = c a l l Sample . getSample (

0 ,

BATTERY,

MISC SAMPLING TIME,

SAMPLER DEFAULT) ;

record [ 1 7 ] = c a l l Sample . getSample (

7 ,

ANALOG,

ANALOG SAMPLING TIME,

AVERAGE FOUR

| EXCITATION 25

| EXCITATION 33

| EXCITATION 50

| EXCITATION ALWAYS ON) ;

busy = 1 ;

}
}

nsamples−−;

r e turn SUCCESS;

}

/**

* Defau l t event handler to the <code>Sens ing . done</code> event .

* @return Always r e tu rn s <code>SUCCESS</code>

**/

d e f au l t event r e s u l t t Sens ing . done ( ) {
r e turn SUCCESS;

}

task void writeRow1 ( ) {
atomic{

c a l l LoggerWrite . append ( ( u i n t 8 t *) &currentRow1 ) ;

}
}

task void writeRow2 ( ) {
atomic{

c a l l LoggerWrite . append ( ( u i n t 8 t *) &currentRow2 ) ;

rowWaiting = 0 ;

}
}

/**

* Handle a s i n g l e dataReady event f o r a l l MDA300 data types .

*/

event r e s u l t t Sample . dataReady (

u i n t 8 t channel ,

u i n t 8 t channelType ,

u i n t 16 t data )

{
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switch ( channelType ) {
case ANALOG:

switch ( channel ) {
case 7 :

atomic {
currentRow2 [DATA POS] = data ;

l i n e S t a t u s |= READY DATA;

}
break ;

d e f au l t :

break ;

} // case ANALOG ( channel )

break ;

case BATTERY:

atomic {
currentRow1 [BATT POS] = data ;

l i n e S t a t u s |= READY BATTERY;

}
break ;

case HUMIDITY:

atomic {
currentRow2 [HUMID POS] = data ;

l i n e S t a t u s |= READY HUMIDITY;

}
break ;

case TEMPERATURE:

atomic {
currentRow2 [TEMP POS] = data ;

l i n e S t a t u s |= READYTEMPERATURE;

}
break ;

d e f au l t :

break ;

} // switch ( channelType )

i f ( l i n e S t a t u s == LINE READY)

{
l i n e S t a t u s = 0 ;

atomic{
currentRow1 [SAMPLE POS] = ( u in t 16 t ) nsamples ;

currentRow1 [SAMPLE POS + 1 ] = ( u in t 16 t ) t o t a l s amp l e s ;

// currentRow1 [ SECS POS ] = ( u in t 16 t ) s e c s ;

currentRow1 [ SECS POS ] = s e c s & 0xFFFF;

currentRow2 [ SECS POS ] = currentRow1 [ SECS POS ] ;

currentRow1 [ SECS POS + 1 ] = ( s e c s >> 16) & 0xFFFF;

currentRow2 [ SECS POS + 1 ] = currentRow1 [ SECS POS + 1 ] ;

currentRow1 [SCRATCH POS] = 0x7777 ;
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currentRow1 [TIME POS] = t ime se c & 0xFFFF;

currentRow2 [TIME POS] = currentRow1 [TIME POS ] ;

currentRow1 [TIME POS + 1 ] = ( t ime se c >> 16) & 0xFFFF;

currentRow2 [TIME POS + 1 ] = currentRow1 [TIME POS + 1 ] ;

}
post writeRow1 ( ) ;

rowWaiting=2;

}
r e turn SUCCESS;

}

/**

* Event handler f o r the <code>LoggerWrite . writeDone</code> event .

* Toggle the ye l low LED i f s t a tu s i s t rue .

*

* @return Always r e tu rn s <code>SUCCESS</code>

**/

event r e s u l t t LoggerWrite . writeDone ( r e s u l t t s t a tu s ) {
i f ( rowWaiting == 2)

{
post writeRow2 ( ) ;

}
i f ( rowWaiting == 0)

{
busy = 0 ;

}
c a l l SamplerControl . s top ( ) ;

c a l l SamplerControl . i n i t ( ) ;

r e turn SUCCESS;

}

/**

* Event handler to the <code>CmdExecute . done</code> event . Do nothing .

* @return Always r e tu rn s <code>SUCCESS</code>

**/

event r e s u l t t CmdExecute . done (TOS MsgPtr pmsg , r e s u l t t s t a tu s ) {
r e turn SUCCESS;

}
}
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/*

* This so f tware i s l a r g e l y based on so f tware wr i t t en by the Un ive r s i ty o f

* Ca l i f o r n i a . As per the impl i ed l i c e n s e agreement , the o r i g i n a l copyr ight

* no t i c e i s below .

*/

/*

* ”Copyright ( c ) 2000−2003 The Regents o f the Un ive r s i ty o f Ca l i f o r n i a .

* Al l r i g h t s r e s e rved .

*

* Permiss ion to use , copy , modify , and d i s t r i b u t e t h i s so f tware and i t s

* documentation f o r any purpose , without fee , and without wr i t t en agreement i s

* hereby granted , provided that the above copyr ight not i ce , the f o l l ow i n g

* two paragraphs and the author appear in a l l c op i e s o f t h i s so f tware .

*

* IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR

* DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT

* OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF THE UNIVERSITY OF

* CALIFORNIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

* THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,

* INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY

* AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE PROVIDED HEREUNDER IS

* ON AN ”AS IS” BASIS , AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATION TO

* PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.”

*

* Copyright ( c ) 2002−2003 I n t e l Corporat ion

* Al l r i g h t s r e s e rved .

*

* This f i l e i s d i s t r i b u t e d under the terms in the attached INTEL−LICENSE

* f i l e . I f you do not f i nd these f i l e s , c op i e s can be found by wr i t i ng to

* I n t e l Research Berkeley , 2150 Shattuck Avenue , Su i t e 1300 , Berkeley , CA,

* 94704 . Attent ion : I n t e l L i cense Inqu i ry .

*/

/*

* This so f tware was s l i g h t l y modi f i ed by Hasan Ozer and Mat Kotowsky to

* i n c lude a 3 rd i n t e g e r argument to the s t a r t s e n s i n g command . I t

* remains othe rw i se unchanged from the o r i g i n a l Un ive r s i ty o f

* Ca l i f o r n i a so f tware . Contact : kotowsky@northwestern . edu

*/

/** Conf igurat ion f o r SimpleCmd module .

*

* Author/Contact : t inyos−help@millennium . be rke l ey . edu

*

* Desc r ip t i on :

*

* SimpleCmd module demonstrates a s imple command i n t e r p r e t e r f o r TinyOS

* t u t o r i a l ( Lesson 8 in p a r t i c u l a r ) . I t r e c e i v e s a command message from

* i t s RF i n t e r f a c e , which t r i g g e r s a command i n t e r p r e t e r task to execute

* the command . When the command i s f i n i s h e d execut ing , the component
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* s i g n a l s the upper l a y e r s with the r e c e i v ed message and the s t a tu s

* i n d i c a t i n g whether the message should be f u r t h e r proce s s ed .

*

* As a s imple ver s ion , i t can only i n t e r p r e t the f o l lwo i n g commands :

* Led on (1 ) , Led o f f ( 2 ) , r a d i o q u i e t e r ( 3 ) , r ad i o l oud e r ( 4 ) ,

* s t a r t s e n s i n g ( 5 ) , and r ead l og ( 6 ) . S ta r t s en s ing commands w i l l t r i g g e r

* the Sens ing . s t a r t i n t e r f a c e whi l e read log w i l l read the EEPROM with a

* s p e c i f i c l og l i n e and broadcast the l i n e over the rad io when read i s

* done .

*/

i n c l ud e s SimpleCmdMsg ;

c on f i g u r a t i on SimpleCmd {
prov ides i n t e r f a c e ProcessCmd ;

}
implementation {

components Main , SimpleCmdM , MDA300Logger , Logger , TimerC ,

GenericComm as Comm, PotC , LedsC ;

Main . StdControl −> SimpleCmdM ;

SimpleCmdM . Leds −> LedsC ;

ProcessCmd = SimpleCmdM . ProcessCmd ;

SimpleCmdM . CommControl −> Comm;

SimpleCmdM . ReceiveCmdMsg −> Comm. ReceiveMsg [AM SIMPLECMDMSG] ;

SimpleCmdM . SendLogMsg −> Comm. SendMsg [AMLOGMSG] ;

SimpleCmdM . LoggerRead −> Logger ;

SimpleCmdM . Pot −> PotC ;

SimpleCmdM . Sens ing −> MDA300Logger . Sens ing ;

SimpleCmdM . ReadTimer −> TimerC . Timer [ unique (”Timer ” ) ] ;

}
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/*

* This so f tware i s l a r g e l y based on so f tware wr i t t en by the Un ive r s i ty o f

* Ca l i f o r n i a . As per the impl i ed l i c e n s e agreement , the o r i g i n a l copyr ight

* no t i c e i s below .

*/

/* tab : 4

* ”Copyright ( c ) 2000−2003 The Regents o f the Un ive r s i ty o f Ca l i f o r n i a .

* Al l r i g h t s r e s e rved .

*

* Permiss ion to use , copy , modify , and d i s t r i b u t e t h i s so f tware and i t s

* documentation f o r any purpose , without fee , and without wr i t t en agreement i s

* hereby granted , provided that the above copyr ight not i ce , the f o l l ow i n g

* two paragraphs and the author appear in a l l c op i e s o f t h i s so f tware .

*

* IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR

* DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT

* OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF THE UNIVERSITY OF

* CALIFORNIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

* THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,

* INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY

* AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE PROVIDED HEREUNDER IS

* ON AN ”AS IS” BASIS , AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATION TO

* PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.”

*

* Copyright ( c ) 2002−2003 I n t e l Corporat ion

* Al l r i g h t s r e s e rved .

*

* This f i l e i s d i s t r i b u t e d under the terms in the attached INTEL−LICENSE

* f i l e . I f you do not f i nd these f i l e s , c op i e s can be found by wr i t i ng to

* I n t e l Research Berkeley , 2150 Shattuck Avenue , Su i t e 1300 , Berkeley , CA,

* 94704 . Attent ion : I n t e l L i cense Inqu i ry .

*/

/**

* Def ine s an i n t e r f a c e f o r a component that s en s e s data at a c e r t a i n

* i n t e r v a l and s c a l e .

*/

i n t e r f a c e Sens ing

{
/**

* Star t s en s ing data .

* @param nsamples The number o f samples to gather .

* @param i n t e r v a l s e c The i n t e r v a l ( in msec ) at which to gather samples .

*/

command r e s u l t t s t a r t ( unsigned long nsamples ,

unsigned long i n t e r v a l s e c ,

unsigned long t ime se c ) ;

command r e s u l t t stop ( ) ;



1. MDA300LOGGER DIRECTORY 17

/**

* S i gna l l e d when sens ing has completed .

*/

event r e s u l t t done ( ) ;

}
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/*

* This so f tware i s l a r g e l y based on so f tware wr i t t en by the Un ive r s i ty o f

* Ca l i f o r n i a . As per the impl i ed l i c e n s e agreement , the o r i g i n a l copyr ight

* no t i c e i s below .

*/

/* tab : 4

* ”Copyright ( c ) 2000−2003 The Regents o f the Un ive r s i ty o f Ca l i f o r n i a .

* Al l r i g h t s r e s e rved .

*

* Permiss ion to use , copy , modify , and d i s t r i b u t e t h i s so f tware and i t s

* documentation f o r any purpose , without fee , and without wr i t t en agreement i s

* hereby granted , provided that the above copyr ight not i ce , the f o l l ow i n g

* two paragraphs and the author appear in a l l c op i e s o f t h i s so f tware .

*

* IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR

* DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT

* OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF THE UNIVERSITY OF

* CALIFORNIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

* THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,

* INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY

* AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE PROVIDED HEREUNDER IS

* ON AN ”AS IS” BASIS , AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATION TO

* PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.”

*

* Copyright ( c ) 2002−2003 I n t e l Corporat ion

* Al l r i g h t s r e s e rved .

*

* This f i l e i s d i s t r i b u t e d under the terms in the attached INTEL−LICENSE

* f i l e . I f you do not f i nd these f i l e s , c op i e s can be found by wr i t i ng to

* I n t e l Research Berkeley , 2150 Shattuck Avenue , Su i t e 1300 , Berkeley , CA,

* 94704 . Attent ion : I n t e l L i cense Inqu i ry .

*/

/*

* This so f tware was s l i g h t l y modi f i ed by Hasan Ozer and Mat Kotowsky to

* i n c lude a 3 rd i n t e g e r argument to the s t a r t s e n s i n g command . I t

* remains othe rw i se unchanged from the o r i g i n a l Un ive r s i ty o f

* Ca l i f o r n i a so f tware . Contact : kotowsky@northwestern . edu

*/

/*

* Author : Robert Szewczyk , Su Ping

*

* $\ Id$

*/

/**

* @author Robert Szewczyk

* @author Su Ping

*/
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i n c l ud e s SimpleCmdMsg ;

/**

*

* This i s an enhanced ve r s i on o f SimpleCmd that understands the

* START SENSING and READ LOG commands .

**/

module SimpleCmdM {
prov ides {

i n t e r f a c e StdControl ;

i n t e r f a c e ProcessCmd ;

}

uses {
i n t e r f a c e Leds ;

i n t e r f a c e Pot ;

i n t e r f a c e ReceiveMsg as ReceiveCmdMsg ;

i n t e r f a c e StdControl as CommControl ;

i n t e r f a c e LoggerRead ;

i n t e r f a c e SendMsg as SendLogMsg ;

i n t e r f a c e Sens ing ;

i n t e r f a c e Timer as ReadTimer ;

}
}

implementation

{

// de c l a r e module s t a t i c v a r i a b l e s here

TOS MsgPtr cur msg ; // The cur rent command message

TOS Msg log msg ; // The cur rent l og message

bool send pending ; // TRUE i f a message send i s pending

bool eeprom read pending ; // TRUE i f an EEPROM read i s pending

TOS Msg buf ; // Free bu f f e r f o r message r e c ep t i on

i n t reads ;

i n t readAttempts ;

/**

* This task eva lua t e s a command and execute s i t .

* S i gna l s ProcessCmd . sendDone ( ) when the command has completed .

* @return Return : None

**/

task void cmdInterpret ( ) {
s t r u c t LogMsg *lm ;

s t r u c t SimpleCmdMsg *cmd = ( s t r u c t SimpleCmdMsg *) cur msg−>data ;

r e s u l t t s t a tu s = SUCCESS;

// do l o c a l packet mod i f i c a t i on s :

// update the hop count and packet source

cmd−>hop count++;

cmd−>source = TOS LOCAL ADDRESS;
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// Execute the command

switch (cmd−>ac t i on ) {
case LED ON:

c a l l Leds . yellowOn ( ) ;

break ;

case LED OFF:

c a l l Leds . ye l l owOf f ( ) ;

break ;

case RADIO QUIETER:

c a l l Pot . i n c r e a s e ( ) ;

break ;

case RADIO LOUDER:

c a l l Pot . dec r ea s e ( ) ;

break ;

case START SENSING:

// I n i t i a l i z e the s en s ing component , and s t a r t read ing data from i t .

lm = ( s t r u c t LogMsg * ) ( log msg . data ) ;

lm−>sourceaddr = TOS LOCAL ADDRESS;

i f ( c a l l SendLogMsg . send (TOS BCAST ADDR, s i z e o f ( s t r u c t LogMsg ) , &log msg ) ) {
send pending = TRUE;

}
c a l l Sens ing . s t a r t (cmd−>args . s s a r g s . nsamples ,

cmd−>args . s s a r g s . i n t e r va l ,

cmd−>args . s s a r g s . t ime s e c ) ;

c a l l LoggerRead . r e s e tPo i n t e r ( ) ;

break ;

case READ LOG:

//Check i f the message i s meant f o r us , i f so i s s u e a s p l i t phase c a l l

// to the l o gg e r

// c a l l Leds . redOf f ( ) ;

// c a l l Leds . ye l l owOf f ( ) ;

reads = 0 ;

readAttempts = 0 ;

c a l l Sens ing . stop ( ) ;

i f ( ( cmd−>args . r l a r g s . destaddr == TOS LOCAL ADDRESS) &&

( eeprom read pending == FALSE) ) {
i f ( c a l l LoggerRead . readNext ( ( ( s t r u c t LogMsg *) log msg . data)−> l og ) ) {

// c a l l Leds . yellowOn ( ) ;

eeprom read pending = TRUE;

}
c a l l ReadTimer . s t a r t (TIMER REPEAT, 100 ) ;

}
break ;

d e f au l t :

s t a tu s = FAIL ;

}

s i g n a l ProcessCmd . done ( cur msg , s t a tu s ) ;

}

event r e s u l t t ReadTimer . f i r e d ( ) {
readAttempts++;
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i f ( readAttempts > 300) {
c a l l ReadTimer . stop ( ) ;

c a l l Leds . ye l l owOf f ( ) ;

c a l l Leds . redOn ( ) ;

}
c a l l Leds . ye l lowToggle ( ) ;

i f ( ! ( eeprom read pending | | send pending ) ) {
i f ( c a l l LoggerRead . readNext ( ( ( s t r u c t LogMsg *) log msg . data)−> l og ) ) {

eeprom read pending = TRUE;

}
}
r e turn SUCCESS;

}
/**

* S i gna l l e d in re sponse to the event from <code>Sens ing . done</code >.

* @return Always r e tu rn s <code>SUCCESS</code>

**/

event r e s u l t t Sens ing . done ( ) {
c a l l Leds . ye l l owOf f ( ) ;

r e turn SUCCESS;

}

/**

* I n i t i a l i z e the app l i c a t i o n .

* @return Success o f component i n i t i a l i z a t i o n .

**/

command r e s u l t t StdControl . i n i t ( ) {
cur msg = &buf ;

send pending = FALSE;

eeprom read pending = FALSE;

re turn rcombine ( c a l l CommControl . i n i t ( ) , c a l l Leds . i n i t ( ) ) ;

}

/**

* Star t the app l i c a t i on .

* @return Always r e tu rn s <code>SUCCESS</code>

**/

command r e s u l t t StdControl . s t a r t ( ){
r e turn SUCCESS;

}

/**

* Stop the app l i c a t i o n .

* @return Always r e tu rn s <code>SUCCESS</code>

**/

command r e s u l t t StdControl . stop ( ){
r e turn SUCCESS;

}

/**

* S i gna l l e d when the log has completed the reading ,

* and now we ’ re ready to send out the log message .

* @return Always r e tu rn s <code>SUCCESS</code>
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**/

event r e s u l t t LoggerRead . readDone ( u i n t 8 t * packet , r e s u l t t su c c e s s ) {
// Send message only i f read was s u c c e s s f u l

s t r u c t LogMsg *lm ;

i f ( s u c c e s s && eeprom read pending && ! send pending ) {
lm = ( s t r u c t LogMsg * ) ( log msg . data ) ;

lm−>sourceaddr = TOS LOCAL ADDRESS;

i f ( c a l l SendLogMsg . send (TOS BCAST ADDR, s i z e o f ( s t r u c t LogMsg ) , &log msg ) ) {
// c a l l Leds . redOn ( ) ;

send pending = TRUE;

}
}
eeprom read pending = FALSE;

// c a l l Leds . ye l l owOf f ( ) ;

reads++;

i f ( ( readAttempts >= 100) | | ( reads >= 100)) {
c a l l ReadTimer . stop ( ) ;

c a l l Leds . ye l l owOf f ( ) ;

c a l l Leds . redOn ( ) ;

}
r e turn SUCCESS;

}

/**

* Post a task to proce s s the message in ’pmsg ’ .

* @return Always r e tu rn s <code>SUCCESS</code>

**/

command r e s u l t t ProcessCmd . execute (TOS MsgPtr pmsg) {
cur msg = pmsg ;

post cmdInterpret ( ) ;

r e turn SUCCESS;

}

/**

* Cal led upon message r e c e i v e ; invokes ProcessCmd . execute ( ) .

**/

event TOS MsgPtr ReceiveCmdMsg . r e c e i v e (TOS MsgPtr pmsg){
r e s u l t t r e t v a l ;

TOS MsgPtr r e t = cur msg ;

r e t v a l = c a l l ProcessCmd . execute (pmsg ) ;

i f ( r e t v a l==SUCCESS) {
r e turn r e t ;

} e l s e {
r e turn pmsg ;

}
}

/**

* Defau l t event handler f o r <code>ProcessCmd . done</code >.

* @return The value o f ’ s tatus ’ .

**/
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de f au l t event r e s u l t t ProcessCmd . done (TOS MsgPtr pmsg , r e s u l t t s t a tu s ) {
r e turn s t a tu s ;

}

/**

* Reset send pending f l a g to FALSE in response to

* <code>SendLogMsg . sendDone</code >.

* @return The value o f ’ s tatus ’ .

**/

event r e s u l t t SendLogMsg . sendDone (TOS MsgPtr pmsg , r e s u l t t s t a tu s ) {
// c a l l Leds . redOf f ( ) ;

send pending = FALSE;

re turn s t a tu s ;

}

} // end o f implementation
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/* sensorboard . h − hardware s p e c i f i c d e f i n i t i o n s f o r the MDA300

*/

// crossbow senso r board id

#de f i n e SENSOR BOARD ID 0x81 //MDA300 senso r board id

#de f i n e NUM MSG1 BYTES (28) // bytes 2−29

#de f i n e NUM MSG2 BYTES (8) // bytes 2−9

#de f i n e NUM MSG3 BYTES (13) // bytes 2−13

// format i s :

// byte 1 & 2 : ADC read ing in big−endian format

enum {
Sample Packet = 6 ,

} ;

enum {
RADIO TEST,

UART TEST

} ;
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/*

* This so f tware i s l a r g e l y based on so f tware wr i t t en by the Un ive r s i ty o f

* Ca l i f o r n i a . As per the impl i ed l i c e n s e agreement , the o r i g i n a l copyr ight

* no t i c e i s below .

*/

/* tab : 4

* ”Copyright ( c ) 2000−2003 The Regents o f the Un ive r s i ty o f Ca l i f o r n i a .

* Al l r i g h t s r e s e rved .

*

* Permiss ion to use , copy , modify , and d i s t r i b u t e t h i s so f tware and i t s

* documentation f o r any purpose , without fee , and without wr i t t en agreement i s

* hereby granted , provided that the above copyr ight not i ce , the f o l l ow i n g

* two paragraphs and the author appear in a l l c op i e s o f t h i s so f tware .

*

* IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR

* DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT

* OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF THE UNIVERSITY OF

* CALIFORNIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

* THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,

* INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY

* AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE PROVIDED HEREUNDER IS

* ON AN ”AS IS” BASIS , AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATION TO

* PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.”

*

* Copyright ( c ) 2002−2003 I n t e l Corporat ion

* Al l r i g h t s r e s e rved .

*

* This f i l e i s d i s t r i b u t e d under the terms in the attached INTEL−LICENSE

* f i l e . I f you do not f i nd these f i l e s , c op i e s can be found by wr i t i ng to

* I n t e l Research Berkeley , 2150 Shattuck Avenue , Su i t e 1300 , Berkeley , CA,

* 94704 . Attent ion : I n t e l L i cense Inqu i ry .

*/

/*

* F i l e Name : SimpleCmd . h

*

* Desc r ip t i on :

* This header f i l e d e f i n e s the AM SIMPLECMDMSG and AMLOGMSG message

* types f o r the SimpleCmd and MDA300Logger app l i c a t i o n s .

*/

/*

* This so f tware was s l i g h t l y modi f i ed by Hasan Ozer and Mat Kotowsky to

* i n c lude a 3 rd i n t e g e r argument to the s t a r t s e n s i n g command . I t

* remains othe rw i se unchanged from the o r i g i n a l Un ive r s i ty o f

* Ca l i f o r n i a so f tware . Contact : kotowsky@northwestern . edu

*/

enum {
AM SIMPLECMDMSG = 8 ,

AMLOGMSG=9
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} ;

enum {
LED ON = 1 ,

LED OFF = 2 ,

RADIO QUIETER = 3 ,

RADIO LOUDER = 4 ,

START SENSING = 5 ,

READ LOG = 6

} ;

typede f s t r u c t {
i n t nsamples ;

u i n t 32 t i n t e r v a l ;

u i n t 32 t t ime se c ;

} s t a r t s e n s e a r g s ;

typede f s t r u c t {
u in t 16 t destaddr ;

} r e a d l o g a r g s ;

// SimpleCmd message s t r u c tu r e

typede f s t r u c t SimpleCmdMsg {
i n t 8 t seqno ;

i n t 8 t ac t i on ;

u i n t 16 t source ;

u i n t 8 t hop count ;

union {
s t a r t s e n s e a r g s s s a r g s ;

r e a d l o g a r g s r l a r g s ;

u i n t 8 t untyped args [ 0 ] ;

} args ;

} SimpleCmdMsg ;

// Log message s t r u c tu r e

typede f s t r u c t LogMsg {
u in t 16 t sourceaddr ;

u i n t 8 t l og [ 1 6 ] ;

} LogMsg ;
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2. java Directory

/*

* This so f tware i s l a r g e l y based on so f tware wr i t t en by the Un ive r s i ty o f

* Ca l i f o r n i a . As per the impl i ed l i c e n s e agreement , the o r i g i n a l copyr ight

* no t i c e i s below .

*/

/*

* ”Copyright ( c ) 2000−2003 The Regents o f the Un ive r s i ty o f Ca l i f o r n i a .

* Al l r i g h t s r e s e rved .

*

* Permiss ion to use , copy , modify , and d i s t r i b u t e t h i s so f tware and i t s

* documentation f o r any purpose , without fee , and without wr i t t en agreement i s

* hereby granted , provided that the above copyr ight not i ce , the f o l l ow i n g

* two paragraphs and the author appear in a l l c op i e s o f t h i s so f tware .

*

* IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR

* DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT

* OF THE USE OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF THE UNIVERSITY OF

* CALIFORNIA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

* THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES,

* INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY

* AND FITNESS FOR A PARTICULAR PURPOSE. THE SOFTWARE PROVIDED HEREUNDER IS

* ON AN ”AS IS” BASIS , AND THE UNIVERSITY OF CALIFORNIA HAS NO OBLIGATION TO

* PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.”

*

* Copyright ( c ) 2002−2003 I n t e l Corporat ion

* Al l r i g h t s r e s e rved .

*

* This f i l e i s d i s t r i b u t e d under the terms in the attached INTEL−LICENSE

* f i l e . I f you do not f i nd these f i l e s , c op i e s can be found by wr i t i ng to

* I n t e l Research Berkeley , 2150 Shattuck Avenue , Su i t e 1300 , Berkeley , CA,

* 94704 . Attent ion : I n t e l L i cense Inqu i ry .

*/

/**

*

*

* @author <a h r e f=”mai l to : szewczyk@source forge . net”>Robert Szewczyk</a>

*/

/*

* Modif ied by Hasan Ozer (h−ozer@northwestern . edu ) and Mat Kotowsky

* ( kotowsky@northwestern . edu ) to be used with the MDA300Logger p r o j e c t .

*/

package net . t i nyo s . t o o l s ;

import net . t i nyo s . u t i l . * ;

import java . i o . * ;



281. MICA2-BASED WIRELESS ACM VERSION 1 SOFTWARE: MODIFICATION OF SENSELIGHTTOLOG

import java . u t i l . P rope r t i e s ;

import java . u t i l . Date ;

import net . t i nyo s . message . * ;

pub l i c c l a s s Bca s t In j e c t implements MessageListener {
s t a t i c P rope r t i e s p = new Prope r t i e s ( ) ;

pub l i c s t a t i c f i n a l byte LED ON = 1 ;

pub l i c s t a t i c f i n a l byte LED OFF = 2 ;

pub l i c s t a t i c f i n a l byte RADIO LOUDER = 3 ;

pub l i c s t a t i c f i n a l byte RADIO QUIETER = 4 ;

pub l i c s t a t i c f i n a l byte START SENSING = 5 ;

pub l i c s t a t i c f i n a l byte READ LOG = 6 ;

pub l i c boolean read log done = f a l s e ;

pub l i c boolean s t a r t s e n s i n g don e = f a l s e ;

pub l i c boolean isRead = f a l s e ;

pub l i c s t a t i c f i n a l shor t TOS BCAST ADDR = ( shor t ) 0 x f f f f ;

pub l i c s t a t i c S t r ing outputFilename ;

pub l i c s t a t i c double t ;

pub l i c s t a t i c void usage ( ) {
System . e r r . p r i n t l n (” Usage : java net . t i nyo s . t o o l s . Bca s t In j e c t”+

” <command> [ arguments ] ” ) ;

System . e r r . p r i n t l n (”\ twhere <command> and [ arguments ] can be one o f the f o l l ow i n g : ” ) ;

System . e r r . p r i n t l n (”\ t \ t l ed on ” ) ;

System . e r r . p r i n t l n (”\ t \ t l e d o f f ” ) ;

System . e r r . p r i n t l n (”\ t \ t r a d i o l o ud e r ” ) ;

System . e r r . p r i n t l n (”\ t \ t r a d i o q u i e t e r ” ) ;

System . e r r . p r i n t l n (”\ t \ t s t a r t s e n s i n g [ nsamples i n t e r v a l s e c t ime se c ] ” ) ;

System . e r r . p r i n t l n (”\ t \ t r e ad l o g [ d e s t add r e s s ] ” ) ;

}

pub l i c s t a t i c void s tar tSens ingUsage ( ) {
System . e r r . p r i n t l n (” Usage : java net . t i nyo s . t o o l s . Bca s t In j e c t ”

+ ” s t a r t s e n s i n g [ num samples i n t e r v a l s e c t ime se c ] ” ) ;

}

pub l i c s t a t i c void readLogUsage ( ) {
System . e r r . p r i n t l n (” Usage : java net . t i nyo s . t o o l s . Bca s t In j e c t ” +

” r ead l og [ d e s t add r e s s ] [ d a t a f i l e ] ” ) ;

}

pub l i c s t a t i c byte restoreSequenceNo ( ) {
t ry {

Fi leInputStream f i s = new Fi leInputStream (” bcast . p r op e r t i e s ” ) ;

p . load ( f i s ) ;

byte i = ( byte ) In t eg e r . pa r s e In t (p . getProperty (” sequenceNo ” , ” 1 ” ) ) ;

f i s . c l o s e ( ) ;

r e turn i ;

} catch ( IOException e ) {
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p . se tProper ty (” sequenceNo ” , ”1” ) ;

r e turn 1 ;

}
}

pub l i c s t a t i c void saveSequenceNo ( i n t i ) {
t ry {

FileOutputStream f o s = new FileOutputStream (” bcast . p r op e r t i e s ” ) ;

p . s e tProper ty (” sequenceNo ” , In t eg e r . t oS t r i ng ( i ) ) ;

p . s t o r e ( fos , ”#Prope r t i e s f o r Bca s t In j e c t \n ” ) ;

} catch ( IOException e ) {
System . e r r . p r i n t l n (” Exception whi l e sav ing sequence number” + e ) ;

e . pr intStackTrace ( ) ;

}
}

pub l i c s t a t i c void main ( S t r ing [ ] argv ) throws IOException {
St r ing cmd ;

byte sequenceNo = 0 ;

boolean r ead l og = f a l s e ;

boolean s t a r t s e n s i n g = f a l s e ;

i f ( argv . l ength < 1) {
usage ( ) ;

System . e x i t (−1);

}

cmd = argv [ 0 ] ;

i f (cmd . equa l s (” s t a r t s e n s i n g ”) && argv . l ength != 4) {
s ta r tSens ingUsage ( ) ;

System . e x i t (−1);

} e l s e i f (cmd . equa l s (” r e ad l o g ”) && argv . l ength != 3) {
readLogUsage ( ) ;

System . e x i t (−1);

}

SimpleCmdMsg packet = new SimpleCmdMsg ( ) ;

sequenceNo = restoreSequenceNo ( ) ;

packet . s e t s eqno ( sequenceNo ) ;

packet . s e t hop count ( ( shor t ) 0 ) ;

packet . s e t s o u r c e ( 0 ) ;

i f (cmd . equa l s (” l ed on ”) ) {
packet . s e t a c t i o n (LED ON) ;

} e l s e i f (cmd . equa l s (” l e d o f f ” ) ) {
packet . s e t a c t i o n (LED OFF) ;

} e l s e i f (cmd . equa l s (” r ad i o l oud e r ” ) ) {
packet . s e t a c t i o n (RADIO LOUDER) ;

} e l s e i f (cmd . equa l s (” r a d i o qu i e t e r ” ) ) {
packet . s e t a c t i o n (RADIO QUIETER) ;
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} e l s e i f (cmd . equa l s (” s t a r t s e n s i n g ”) ) {
packet . s e t a c t i o n (START SENSING) ;

shor t nsamples = ( shor t ) In t eg e r . pa r s e In t ( argv [ 1 ] ) ;

long i n t e r v a l s e c = ( long ) In t eg e r . pa r s e In t ( argv [ 2 ] ) ;

i n t t ime se c = ( i n t ) In t eg e r . pa r s e In t ( argv [ 3 ] ) ;

packet . s e t a r g s s s a r g s n s amp l e s ( nsamples ) ;

packet . s e t a r g s s s a r g s i n t e r v a l ( i n t e r v a l s e c ) ;

packet . s e t a r g s s s a r g s t im e ( t ime se c ) ;

s t a r t s e n s i n g = true ;

} e l s e i f (cmd . equa l s (” r e ad l o g ”) ) {
r e ad l o g = true ;

packet . s e t a c t i o n (READ LOG) ;

shor t address = ( shor t ) In t eg e r . pa r s e In t ( argv [ 1 ] ) ;

outputFilename = argv [ 2 ] ;

packet . s e t a r g s r l a r g s d e s t a d d r ( address ) ;

} e l s e {
usage ( ) ;

System . e x i t (−1);

}

t ry {
System . e r r . p r i n t (” Sending payload : ” ) ;

f o r ( i n t i = 0 ; i < packet . dataLength ( ) ; i++) {
System . e r r . p r i n t ( In t eg e r . toHexStr ing ( packet . dataGet ( ) [ i ] & 0 x f f )+ ” ” ) ;

}

System . e r r . p r i n t l n ( ) ;

MoteIF mote = new MoteIF ( PrintStreamMessenger . e r r ) ;

// Need to wait f o r messages to come back

Bca s t In j e c t bc = nu l l ;

i f ( r e ad l o g | | s t a r t s e n s i n g ) {
bc = new Bca s t In j e c t ( ) ;

mote . r e g i s t e r L i s t e n e r (new LogMsg ( ) , bc ) ;

}

mote . send (TOS BCAST ADDR, packet ) ;

i f ( s t a r t s e n s i n g ) {
p . se tProper ty (” putHeader ” ,” t rue ” ) ;

synchron ized ( bc ) {
i f ( bc . s t a r t s e n s i n g don e == f a l s e ) {

System . e r r . p r i n t l n (” Waiting f o r re sponse to s t a r t s e n s i n g . . . ” ) ;

bc . wait ( 10000 ) ;

}

System . e r r . p r i n t l n (”Done wai t ing f o r acks . ” ) ;

}
}
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i f ( r e ad l o g ) {
System . e r r . p r i n t l n (”Output f i l e i s ” + outputFilename ) ;

synchron ized ( bc ) {
bc . isRead = true ;

i f ( bc . r ead log done == f a l s e ) {
System . e r r . p r i n t l n (” Waiting f o r re sponse to r e ad l o g . . . ” ) ;

bc . wait ( 10000 ) ;

}

System . e r r . p r i n t l n (”Done wai t ing f o r data . ” ) ;

p . s e tProper ty (” putHeader ” ,” t rue ” ) ;

}
}

saveSequenceNo ( sequenceNo +1);

System . e x i t ( 0 ) ;

} catch ( Exception e ) {
e . pr intStackTrace ( ) ;

}
}

pub l i c void messageReceived ( i n t dest addr , Message m) {
FileOutputStream f o s = nu l l ;

Pr intWriter f i l eOu t = nu l l ;

FileOutputStream l o s = nu l l ;

Pr intWriter logOut = nu l l ;

t ry

{
l o s = new FileOutputStream (” Bca s t In j e c t . l og ” , t rue ) ;

logOut = new PrintWriter ( l o s ) ;

logOut . p r i n t l n (new Date ( ) ) ;

logOut . p r i n t l n (”−−−−−−−−”);

}
catch ( IOException e )

{
System . e r r . p r i n t l n (” Error opening log f i l e ” + e ) ;

e . pr intStackTrace ( ) ;

}

i f ( isRead )

{
t ry

{
f o s = new FileOutputStream ( outputFilename , t rue ) ; // append

f i l eOu t = new PrintWriter ( f o s ) ;

}

catch ( IOException e )

{
System . e r r . p r i n t l n (” Error whi l e opening output f i l e : ” + e ) ;

e . pr intStackTrace ( ) ;

}
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}

long timestamp = 0 ;

S t r ing [ ] dataRow = new St r ing [ 8 ] ;

S t r ing rawStr ing = ”” ;

LogMsg lm = (LogMsg) m;

f o r ( i n t i = 0 ; i < 16 ; i++) {
rawStr ing +=

( lm . getElement log ( i ) < 16? ”0” : ””)

+ Long . toHexStr ing ( lm . getElement log ( i ) & 0 x f f )

+” ” ;

}

i f ( isRead )

{
i f (p . getProperty (” putHeader ” , ” t rue ” ) . equa l s (” t rue ” ) )

{
f i l eOu t . p r i n t l n (new Date ( ) ) ;

f i l eOu t . p r i n t l n(”−−−−−−−−−−−−−−−−−”);

}
p . se tProper ty (” putHeader ” ,” f a l s e ” ) ;

f i l eOu t . p r i n t l n ( rawStr ing ) ;

f i l eOu t . f l u s h ( ) ;

t ry

{
f i l eOu t . c l o s e ( ) ;

f o s . c l o s e ( ) ;

}

catch ( IOException e )

{
System . e r r . p r i n t l n (” Error c l o s i n g the f i l e : ” + e ) ;

e . pr intStackTrace ( ) ;

}
}

i f ( ! isRead )

{
System . e r r . p r i n t l n (”Mote ” + lm . ge t sourceaddr ( ) + ” has s t a r t ed . ” ) ;

}

e l s e i f ( ( lm . getElement log (5 ) & lm . getElement log ( 7 ) ) == 0xFF)

// two ”random” po s i t i o n s are FF

{
i n t i = 0 ; // po s i t i o n o f timestamp

timestamp=0;

timestamp |= lm . getElement log ( i +3) & 0xFF ;

timestamp <<= 8 ;

timestamp |= lm . getElement log ( i +2) & 0xFF ;

timestamp <<= 8 ;
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timestamp |= lm . getElement log ( i +1) & 0xFF ;

timestamp <<= 8 ;

timestamp |= lm . getElement log ( i ) & 0xFF ;

logOut . p r i n t l n (”New t e s t s t a r t at ” + timestamp + ” ! ” ) ;

}

e l s e

{

i n t l ineType ;

i f ( ( lm . getElement log (14) == 0x77 ) & ( lm . getElement log (15) == 0x77 ) )

l ineType =1;

e l s e

l ineType =2;

//System . e r r . p r i n t l n (” Received log message : ”+lm ) ;

logOut . p r i n t l n (”Raw log message ; ” + lm ) ;

logOut . p r i n t l n (” read ing a l i n e o f type ” + l ineType ) ;

f o r ( i n t i = 0 ; i < lm . numElements log ( ) ; i+=2) {
i n t intVal = 0 ;

intVal |= lm . getElement log ( i +1) & 0xFF ;

intVal <<= 8 ;

intVal |= lm . getElement log ( i ) & 0xFF ;

i f ( ( i == 8) && ( l ineType == 2)) // temperature

{
t=(( intVal * . 98 − 3840)/100) ;

logOut . p r i n t l n (” Temperature : ” + t ) ;

dataRow [ 1 ] = Double . t oS t r i ng ( t ) ;

}

e l s e i f ( ( i ==12) && ( l ineType==1)) // batte ry vo l tage

{
logOut . p r i n t l n (” Battery Voltage : ” + intVal *10 ) ;

dataRow [ 2 ] = Double . t oS t r i ng ( intVal *10 ) ;

}

e l s e i f ( ( i ==10) && ( l ineType == 2)) // humidity

{
i f ( t == 0) t = 25 ; // use t h i s as a d e f au l t va lue

double h ; // temporary humidity va lue

h= 0.0405 * in tVa l − 4 − in tVa l * in tVa l *0 .0000028 ;

h= ( t−25) * ( 0 . 01 + 0.00128 * in tVa l ) + h ;

i f (h > 100) h = 100 ;

logOut . p r i n t l n (” Humidity : ” + h ) ;

dataRow [ 3 ] = Double . t oS t r i ng (h ) ;

}

e l s e i f ( ( i ==12) && ( l ineType == 2)) // data

{
logOut . p r i n t l n (”Data : ” + (12500 * ( intVal /2048.0 −1))) ;
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dataRow [ 4 ] = Double . t oS t r i ng ( ( 12 . 500 * ( intVal /2048.0 −1))) ;

}

e l s e i f ( i==4) // seconds in to t e s t

{
i n t s e c s = 0 ;

s e c s |= lm . getElement log ( i +3) & 0xFF ;

s e c s <<= 8 ;

s e c s |= lm . getElement log ( i +2) & 0xFF ;

s e c s <<= 8 ;

s e c s |= lm . getElement log ( i +1) & 0xFF ;

s e c s <<= 8 ;

s e c s |= lm . getElement log ( i ) & 0xFF ;

logOut . p r i n t l n (” seconds in to t e s t : ” + intVal ) ;

dataRow [ 0 ] = In t eg e r . t oS t r i ng ( intVal ) ;

}

e l s e i f ( ( i==8) && ( l ineType == 1)) // samples remaning

{
logOut . p r i n t l n ( intVal + ” samples ” ) ;

dataRow [ 6 ] = In t eg e r . t oS t r i ng ( intVal ) ;

}

e l s e i f ( ( i ==10) && ( l ineType == 1)) // samples

{
logOut . p r i n t l n ( intVal + ” samples t o t a l ” ) ;

dataRow [ 5 ] = In t eg e r . t oS t r i ng ( intVal ) ;

}

e l s e i f ( i==0) // timestamp

{
timestamp=0;

timestamp |= lm . getElement log ( i +3) & 0xFF ;

timestamp <<= 8 ;

timestamp |= lm . getElement log ( i +2) & 0xFF ;

timestamp <<= 8 ;

timestamp |= lm . getElement log ( i +1) & 0xFF ;

timestamp <<= 8 ;

timestamp |= lm . getElement log ( i ) & 0xFF ;

logOut . p r i n t l n (”Time : ” + timestamp ) ;

dataRow [ 7 ] = Long . t oS t r i ng ( ( long ) timestamp ) ;

}
} // end f o r

logOut . p r i n t l n(”−−−END−−−”);

logOut . p r i n t l n ( ) ;

logOut . f l u s h ( ) ;

t ry

{
l o s . c l o s e ( ) ;

logOut . c l o s e ( ) ;

}
catch ( IOException e )

{
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System . e r r . p r i n t l n (” Error c l o s i n g log f i l e ” + e ) ;

e . pr intStackTrace ( ) ;

}
} // end l i n e t yp e e l s e

/*

synchron ized ( t h i s ) {
r ead log done = true ;

t h i s . n o t i f yA l l ( ) ;

}
*/

}

}





CHAPTER 2

MICA2-Based Wireless ACM Version 2 Software:
Modification of XMDA300

This appendix contains all software used to program the MICA2 motes
for Version 2 of the MICA2-based wireless ACM system. This appen-
dix is organized by software directory and only the modified files are
included.

37
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1. xbow/apps/XMesh/XMDA300 directory

/* tab : 4

* IMPORTANT: READ BEFORE DOWNLOADING, COPYING, INSTALLING OR USING.

By

* downloading , copying , i n s t a l l i n g or us ing the so f tware you agree to

* t h i s l i c e n s e . I f you do not agree to t h i s l i c e n s e , do not download ,

* i n s t a l l , copy or use the so f tware .

*

* I n t e l Open Source L icense

*

* Copyright ( c ) 2002 I n t e l Corporat ion

* Al l r i g h t s r e s e rved .

* Red i s t r i bu t i on and use in source and binary forms , with or without

* modi f i ca t i on , are permitted provided that the f o l l ow i n g cond i t i on s are

* met :

*

* Red i s t r i bu t i on s o f source code must r e t a i n the above copyr ight

* not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i n g d i s c l a ime r .

* Red i s t r i bu t i on s in binary form must reproduce the above copyr ight

* not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i n g d i s c l a ime r in the

* documentation and/ or other mat e r i a l s provided with the d i s t r i b u t i o n .

* Neither the name o f the I n t e l Corporat ion nor the names o f i t s

* c on t r i bu t o r s may be used to endorse or promote products der ived from

* t h i s so f tware without s p e c i f i c p r i o r wr i t t en permis s ion .

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

* ‘ ‘AS IS ’ ’ AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

* LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

* PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE INTEL OR ITS

* CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

* EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

* PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES ; LOSS OF USE, DATA, OR

* PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF

* LIABILITY , WHETHER IN CONTRACT, STRICT LIABILITY , OR TORT (INCLUDING

* NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS

* SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

* @author Leah Fera , Martin Turon , Jaidev Prabhu

*

* $Id : XMDA300M. nc , v 1 .4 2005/01/11 05 : 21 : 35 husq Exp $

*/

/******************************************************************************

*

* − Tests the MDA300 gene ra l prototyp ing card

* ( s ee Crossbow MTS Se r i e s User Manual )

* − Read and con t r o l a l l MDA300 s i g n a l s :

* ADC0, ADC1, ADC2, ADC3 , . . . ADC11 inputs , DIO 0−5,

* counter , battery , humidity , temp

*−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
* Output r e s u l t s through mica2 uart and rad io .
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* Use x l i s t e n . exe program to view data from e i t h e r port :

* uart : mount mica2 on mib510 with MDA300

* (must be connected or now data i s read )

* connect s e r i a l cab l e to PC

* run x l i s t e n . exe at 57600 baud

* rad io : run mica2 with MDA300,

* run another mica2 with TOSBASE

* run x l i s t e n . exe at 56K baud

* LED: the l ed w i l l be green i f the MDA300 i s connected to the mica2 and

* the program i s running ( and sending out packets ) . Otherwise i t i s red .

*−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
* Data packet s t r u c tu r e :

*

* PACKET #1 ( o f 4)

* −−−−−−−−−−−−−−−−
* msg−>data [ 0 ] : s en so r id , MDA300 = 0x81

* msg−>data [ 1 ] : packet number = 1

* msg−>data [ 2 ] : node id

* msg−>data [ 3 ] : r e s e rved

* msg−>data [ 4 , 5 ] : analog adc data Ch. 0

* msg−>data [ 6 , 7 ] : analog adc data Ch. 1

* msg−>data [ 8 , 9 ] : analog adc data Ch. 2

* msg−>data [ 1 0 , 1 1 ] : analog adc data Ch. 3

* msg−>data [ 1 2 , 1 3 ] : analog adc data Ch. 4

* msg−>data [ 1 4 , 1 5 ] : analog adc data Ch. 5

* msg−>data [ 1 6 , 1 7 ] : analog adc data Ch. 6

*

* PACKET #2 ( o f 4)

* −−−−−−−−−−−−−−−−
* msg−>data [ 0 ] : s en so r id , MDA300 = 0x81

* msg−>data [ 1 ] : packet number = 2

* msg−>data [ 2 ] : node id

* msg−>data [ 3 ] : r e s e rved

* msg−>data [ 4 , 5 ] : analog adc data Ch. 7

* msg−>data [ 6 , 7 ] : analog adc data Ch. 8

* msg−>data [ 8 , 9 ] : analog adc data Ch. 9

* msg−>data [ 1 0 , 1 1 ] : analog adc data Ch.10

* msg−>data [ 1 2 , 1 3 ] : analog adc data Ch.11

* msg−>data [ 1 4 , 1 5 ] : analog adc data Ch.12

* msg−>data [ 1 6 , 1 7 ] : analog adc data Ch.13

*

*

* PACKET #3 ( o f 4)

* −−−−−−−−−−−−−−−−
* msg−>data [ 0 ] : s en so r id , MDA300 = 0x81

* msg−>data [ 1 ] : packet number = 3

* msg−>data [ 2 ] : node id

* msg−>data [ 3 ] : r e s e rved

* msg−>data [ 4 , 5 ] : d i g i t a l data Ch. 0

* msg−>data [ 6 , 7 ] : d i g i t a l data Ch. 1

* msg−>data [ 8 , 9 ] : d i g i t a l data Ch. 2

* msg−>data [ 1 0 , 1 1 ] : d i g i t a l data Ch. 3

* msg−>data [ 1 2 , 1 3 ] : d i g i t a l data Ch. 4
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* msg−>data [ 1 4 , 1 5 ] : d i g i t a l data Ch. 5

*

* PACKET #4 ( o f 4)

* −−−−−−−−−−−−−−−−
* msg−>data [ 0 ] : s en so r id , MDA300 = 0x81

* msg−>data [ 1 ] : packet number = 4

* msg−>data [ 2 ] : node id

* msg−>data [ 3 ] : r e s e rved

* msg−>data [ 4 , 5 ] : batt

* msg−>data [ 6 , 7 ] : hum

* msg−>data [ 8 , 9 ] : temp

* msg−>data [ 1 0 , 1 1 ] : counter

* msg−>data [ 1 4 ] : msg4 status ( debug )

*

***************************************************************************/

// inc lude sensorboard . h d e f i n i t i o n s from tos /mda300 d i r e c t o r y

#inc lude ” appFeatures . h”

i n c l ud e s XCommand;

i n c l ud e s sensorboard ;

module XMDA300M

{

prov ides i n t e r f a c e StdControl ;

uses {
i n t e r f a c e Leds ;

i n t e r f a c e Send ;

i n t e r f a c e RouteControl ;

#i f d e f XMESHSYNC

i n t e r f a c e Receive as DownTree ;

#end i f

i n t e r f a c e XCommand;

//Sampler Communication

i n t e r f a c e StdControl as SamplerControl ;

i n t e r f a c e Sample ;

//Timer

i n t e r f a c e Timer ;

// r e l a y s

i n t e r f a c e Relay as r e l a y no rma l l y c l o s e d ;

i n t e r f a c e Relay as r e l ay norma l ly open ;

// support f o r plug and play

command r e s u l t t PlugPlay ( ) ;

#i f FEATURE UART SEND



1. XBOW/APPS/XMESH/XMDA300 DIRECTORY 41

i n t e r f a c e SendMsg as SendUART;

command r e s u l t t PowerMgrEnable ( ) ;

command r e s u l t t PowerMgrDisable ( ) ;

#end i f

}
}

implementation

{
#de f i n e ANALOG SAMPLING TIME 90

#de f i n e DIGITAL SAMPLING TIME 100

#de f i n e MISC SAMPLING TIME 110

#de f i n e MPK RATE 30720 // f i r e twice per minute

#de f i n e MPK TICKS 36 // 18 minutes between samples

#de f i n e MPK QUICK MESH COUNT 60 // MPK take 60 samples at a high speed

// be f o r e lower ing ra t e

#de f i n e ANALOG SEND FLAG 1

#de f i n e DIGITAL SEND FLAG 1

#de f i n e MISC SEND FLAG 1

#de f i n e ERR SEND FLAG 1

#de f i n e PACKET FULL 0x1C1 // MPK Temp, Hum, Batt , ADC0

#i f 0

#de f i n e PACKET FULL 0x1FF

#end i f

#de f i n e MSG LEN 29 // exc ludes TOS header , but i n c l ud e s xbow header

enum {
PENDING = 0 ,

NO MSG = 1

} ;

enum {
MDA300 PACKET1 = 1 ,

MDA300 PACKET2 = 2 ,

MDA300 PACKET3 = 3 ,

MDA300 PACKET4 = 4 ,

MDA300 ERR PACKET = 0 xf8

} ;

/******************************************************

enum {
SENSOR ID = 0 ,

PACKET ID,

NODE ID,

RESERVED,

DATA START

} XPacketDataEnum ;

******************************************************/

/* Messages Bu f f e r s */
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u in t 32 t t ime r r a t e ;

bool s l e e p i n g ; // app l i c a t i o n command s t a t e

bool s end ing packet ;

u i n t 16 t seqno ;

XDataMsg *tmppack ;

TOS Msg packet ;

TOS Msg msg send buf f e r ;

TOS MsgPtr msg ptr ;

i n t packetCount = 0 ; // MPK

in t t imerTicks = 0 ; // MPK

in t maxTicks = 2 ; // MPK Broadcast every minute

// un t i l quckMeshCount > MPK QUICK MESH COUNT

in t quickMeshCount = 0 ; // MPK

u in t16 t msg status , p k t f u l l ;

char t e s t ;

i n t 8 t record [ 2 5 ] ;

s t a t i c void i n i t i a l i z e ( )

{
atomic

{
s l e e p i n g = FALSE;

send ing packet = FALSE;

// t ime r r a t e = XSENSOR SAMPLE RATE; // ORIGINAL LINE

t ime r r a t e = MPK RATE; // MPK

}
}

/****************************************************************************

* I n i t i a l i z e the component . I n i t i a l i z e Leds

*

****************************************************************************/

command r e s u l t t StdControl . i n i t ( ) {

u i n t 8 t i ;

c a l l Leds . i n i t ( ) ;

atomic {
msg ptr = &msg send buf f e r ;

// send ing packet = FALSE;

}
msg status = 0 ;

p k t f u l l = PACKET FULL;

MAKE BAT MONITOR OUTPUT( ) ; // enable vo l tage r e f power pin as output

MAKE ADC INPUT( ) ; // enable ADC7 as input
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// usar t1 i s a l s o connected to ex t e rna l s e r i a l f l a s h

// s e t usar t1 l i n e s to c o r r e c t s t a t e

// TOSH MAKE FLASH SELECT OUTPUT( ) ;

TOSH MAKE FLASH OUT OUTPUT( ) ; // tx output

TOSH MAKE FLASH CLK OUTPUT( ) ; // usar t c l k

// TOSH SET FLASH SELECT PIN ( ) ;

c a l l SamplerControl . i n i t ( ) ;

i n i t i a l i z e ( ) ;

r e turn SUCCESS;

// re turn rcombine ( c a l l SamplerControl . i n i t ( ) , c a l l CommControl . i n i t ( ) ) ;

}

/****************************************************************************

* Star t the component . S ta r t the c l o ck . Setup t imer and sampling

*

****************************************************************************/

command r e s u l t t StdControl . s t a r t ( ) {

c a l l SamplerControl . s t a r t ( ) ;

i f ( c a l l PlugPlay ( ) )

{

c a l l Timer . s t a r t (TIMER REPEAT, t ime r r a t e ) ;

// channel parameteres are i r r e l e v e n t

record [ 1 4 ] = c a l l Sample . getSample (0 ,

TEMPERATURE,MISC SAMPLING TIME,SAMPLER DEFAULT) ;

record [ 1 5 ] = c a l l Sample . getSample (0 ,

HUMIDITY,MISC SAMPLING TIME,SAMPLER DEFAULT) ;

record [ 1 6 ] = c a l l Sample . getSample (0 ,

BATTERY,MISC SAMPLING TIME,SAMPLER DEFAULT) ;

// s t a r t sampling channe l s . Channels 7−10 with averag ing s i n c e

// they are more p e r c i s e .

// hannels 3−6 make a c t i v e e x c i t a t i o n

/* MPK

record [ 0 ] = c a l l Sample . getSample (0 ,

ANALOG,ANALOG SAMPLING TIME,SAMPLER DEFAULT ) ;

record [ 1 ] = c a l l Sample . getSample (1 ,
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ANALOG,ANALOG SAMPLING TIME,SAMPLER DEFAULT ) ;

record [ 2 ] = c a l l Sample . getSample (2 ,

ANALOG,ANALOG SAMPLING TIME,SAMPLER DEFAULT) ;

MPK */

/* MPK

record [ 3 ] = c a l l Sample . getSample (3 ,

ANALOG,ANALOG SAMPLING TIME,

SAMPLER DEFAULT | EXCITATION 33 | DELAY BEFORE MEASUREMENT) ;

record [ 4 ] = c a l l Sample . getSample (4 ,

ANALOG,ANALOG SAMPLING TIME,SAMPLER DEFAULT) ;

record [ 5 ] = c a l l Sample . getSample (5 ,

ANALOG,ANALOG SAMPLING TIME,SAMPLER DEFAULT) ;

record [ 6 ] = c a l l Sample . getSample (6 ,

ANALOG,ANALOG SAMPLING TIME,SAMPLER DEFAULT) ;

MPK */

record [ 7 ] = c a l l Sample . getSample (7 ,

ANALOG,ANALOG SAMPLING TIME,

AVERAGE FOUR | EXCITATION 25 | DELAY BEFORE MEASUREMENT ) ;

/* MPK

record [ 8 ] = c a l l Sample . getSample (8 ,

ANALOG,ANALOG SAMPLING TIME,AVERAGE FOUR | EXCITATION 25 ) ;

r ecord [ 9 ] = c a l l Sample . getSample (9 ,

ANALOG,ANALOG SAMPLING TIME,AVERAGE FOUR | EXCITATION 25 ) ;

MPK */

/* MPK

record [ 1 0 ] = c a l l Sample . getSample (10 ,

ANALOG,ANALOG SAMPLING TIME,AVERAGE FOUR | EXCITATION 25 ) ;

r ecord [ 1 1 ] = c a l l Sample . getSample (11 ,

ANALOG,ANALOG SAMPLING TIME,SAMPLER DEFAULT) ;

record [ 1 2 ] = c a l l Sample . getSample (12 ,

ANALOG,ANALOG SAMPLING TIME,SAMPLER DEFAULT) ;

record [ 1 3 ] = c a l l Sample . getSample (13 ,

ANALOG,ANALOG SAMPLING TIME,

SAMPLER DEFAULT | EXCITATION 50 | EXCITATION ALWAYS ON) ;

MPK */

/* // MPK

// d i g i t a l chenne l s as accumulat ive counter
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r ecord [ 1 7 ] = c a l l Sample . getSample (0 ,

DIGITAL,DIGITAL SAMPLING TIME,

RESET ZERO AFTER READ | FALLING EDGE) ;

record [ 1 8 ] = c a l l Sample . getSample (1 ,

DIGITAL,DIGITAL SAMPLING TIME,RISING EDGE | EVENT) ;

record [ 1 9 ] = c a l l Sample . getSample (2 ,

DIGITAL,DIGITAL SAMPLING TIME,SAMPLER DEFAULT | EVENT) ;

record [ 2 0 ] = c a l l Sample . getSample (3 ,

DIGITAL,DIGITAL SAMPLING TIME,FALLING EDGE) ;

record [ 2 1 ] = c a l l Sample . getSample (4 ,

DIGITAL,DIGITAL SAMPLING TIME,RISING EDGE) ;

record [ 2 2 ] = c a l l Sample . getSample (5 ,

DIGITAL,DIGITAL SAMPLING TIME,RISING EDGE | EEPROM TOTALIZER) ;

// counter channe l s f o r f requency measurement , w i l l r e s e t to zero .

r ecord [ 2 3 ] = c a l l Sample . getSample (0 ,

COUNTER,MISC SAMPLING TIME,

RESET ZERO AFTER READ | RISING EDGE) ;

c a l l Leds . greenOn ( ) ;

MPK */

}

e l s e {
c a l l Leds . redOn ( ) ;

}

r e turn SUCCESS;

}

/****************************************************************************

* Stop the component .

*

****************************************************************************/

command r e s u l t t StdControl . stop ( ) {

c a l l SamplerControl . s top ( ) ;

r e turn SUCCESS;

}

/****************************************************************************
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* Task to transmit rad io message

* NOTE that data payload was a l r eady copied from the cor re spond ing UART packet

****************************************************************************/

task void send rad io msg ( )

{
u i n t 8 t i ;

u i n t 16 t l en ;

XDataMsg *data ;

i f ( s end ing packet )

re turn ;

atomic send ing packet=TRUE;

// F i l l the g iven data bu f f e r .

data = (XDataMsg*) c a l l Send . g e tBu f f e r ( msg ptr , &l en ) ;

tmppack=(XDataMsg *) packet . data ;

f o r ( i = 0 ; i <= s i z e o f (XDataMsg)−1; i++)

( ( u i n t 8 t *) data ) [ i ] = ( ( u i n t 8 t *) tmppack ) [ i ] ;

data−>xmeshHeader . packe t id = 6 ;

data−>xmeshHeader . board id = SENSOR BOARD ID;

data−>xmeshHeader . node id = TOS LOCAL ADDRESS;

data−>xmeshHeader . parent = c a l l RouteControl . getParent ( ) ;

#i f FEATURE UART SEND

i f (TOS LOCAL ADDRESS != 0) {
c a l l Leds . yellowOn ( ) ;

c a l l PowerMgrDisable ( ) ;

TOSH uwait ( 1 000 ) ;

i f ( c a l l SendUART. send (TOS UART ADDR,

s i z e o f (XDataMsg ) , msg ptr ) != SUCCESS)

{
atomic send ing packet = FALSE;

c a l l Leds . greenToggle ( ) ;

c a l l PowerMgrEnable ( ) ;

}
}
e l s e

#end i f

{
// Send the RF packet !

c a l l Leds . yellowOn ( ) ;

i f ( c a l l Send . send ( msg ptr , s i z e o f (XDataMsg ) ) != SUCCESS) {
atomic send ing packet = FALSE;

c a l l Leds . yellowOn ( ) ;

c a l l Leds . greenOf f ( ) ;

}
}

}
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#i f FEATURE UART SEND

/**

* Handle complet ion o f sent UART packet .

*

* @author Martin Turon

* @version 2004/7/21 mturon I n i t i a l r e v i s i o n

*/

event r e s u l t t SendUART. sendDone (TOS MsgPtr msg , r e s u l t t su c c e s s )

{
// i f (msg−>addr == TOS UART ADDR) {
atomic msg ptr = msg ;

msg ptr−>addr = TOS BCAST ADDR;

i f ( c a l l Send . send ( msg ptr , s i z e o f (XDataMsg ) ) != SUCCESS) {
atomic send ing packet = FALSE;

c a l l Leds . ye l l owOf f ( ) ;

}

i f (TOS LOCAL ADDRESS != 0) // never turn on power mgr f o r base

c a l l PowerMgrEnable ( ) ;

//}
r e turn SUCCESS;

}
#end i f

/**

* Handle complet ion o f sent RF packet .

*

* @author Martin Turon

* @version 2004/5/27 mturon I n i t i a l r e v i s i o n

*/

event r e s u l t t Send . sendDone (TOS MsgPtr msg , r e s u l t t su c c e s s )

{
atomic {

msg ptr = msg ;

send ing packet = FALSE;

}
c a l l Leds . ye l l owOf f ( ) ;

#i f FEATURE UART SEND

i f (TOS LOCAL ADDRESS != 0) // never turn on power mgr f o r base

c a l l PowerMgrEnable ( ) ;

#end i f

r e turn SUCCESS;

}

/**

* Handle a s i n g l e dataReady event f o r a l l MDA300 data types .

*
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* @author Leah Fera , Martin Turon

*

* @version 2004/3/17 l e a h f e r a I n t i a l r e v i s i o n

* @n 2004/4/1 mturon Improved s t a t e machine

*/

event r e s u l t t

Sample . dataReady ( u i n t 8 t channel , u i n t 8 t channelType , u i n t 16 t data )

{
u i n t 8 t i ;

switch ( channelType ) {
case ANALOG:

switch ( channel ) {
// MSG 1 : f i r s t part o f analog channe l s (0−6)

// case 0 : // Or i g i na l l i n e MPK

case 7 : // MPK ju s t cram ADC7 in to ADC0’ s spot

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . adc0 =data ;

atomic {msg status |=0x01 ;}
break ;

case 1 :

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . adc1 =data ;

atomic {msg status |=0x02 ;}
break ;

case 2 :

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . adc2 =data ;

atomic {msg status |=0x04 ;}
break ;

d e f au l t :

break ;

} // case ANALOG ( channel )

break ;

case DIGITAL :

switch ( channel ) {
case 0 :

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . d ig0=data ;

atomic {msg status |=0x08 ;}
break ;

case 1 :

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . d ig1=data ;

atomic {msg status |=0x10 ;}
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break ;

case 2 :

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . d ig2=data ;

atomic {msg status |=0x20 ;}
break ;

d e f au l t :

break ;

} // case DIGITAL ( channel )

break ;

case BATTERY:

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . v r e f =data ;

atomic {msg status |=0x40 ;}
break ;

case HUMIDITY:

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . humid =data ;

atomic {msg status |=0x80 ;}
break ;

case TEMPERATURE:

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . humtemp =data ;

atomic {msg status |=0x100 ;}
break ;

d e f au l t :

break ;

} // switch ( channelType )

i f ( s end ing packet )

re turn SUCCESS;

i f ( msg status == p k t f u l l ) {
msg status = 0 ;

packetCount++; // MPK

i f ( packetCount >= 3) // MPK

{ // MPK

c a l l SamplerControl . s top ( ) ; // MPK

packetCount = 0 ; // MPK

// get r i d o f t imer t i c k s accumulated

// whi l e sampling MPK

atomic { t imerTicks = 0 ;} // MPK

} // MPK



502. MICA2-BASED WIRELESS ACM VERSION 2 SOFTWARE: MODIFICATION OF XMDA300

i f ( packetCount > 1) // MPK f i r s t ADC read ing always i s bad

post send rad io msg ( ) ;

}

r e turn SUCCESS;

}

/****************************************************************************

* Timer Fired −
*

****************************************************************************/

event r e s u l t t Timer . f i r e d ( ) {
/* MPK

i f ( send ing packet )

re turn SUCCESS; //don ’ t overrun bu f f e r s

i f ( t e s t != 0) {
t e s t =0;

c a l l r e l a y no rma l l y c l o s e d . t o gg l e ( ) ;

c a l l Leds . greenOn ( ) ;

}
e l s e {

t e s t =1;

c a l l r e l ay norma l ly open . t o gg l e ( ) ;

c a l l Leds . greenOn ( ) ;

}

MPK */

// MPK i f enough t i ck s , turn on the MDA300 and do a new

// MPK round o f getSample c a l l s

atomic{ t imerTicks ++;} // MPK

i f ( quickMeshCount > MPK QUICK MESH COUNT)// MPK

{ // MPK

atomic{maxTicks = MPK TICKS;} // MPK

} // MPK

// MPK

// c a l l RouteControl . manualUpdate ( ) ; // MPK

i f ( ( t imerTicks < maxTicks ) && ( maxTicks > 0) ) // MPK

return SUCCESS; // MPK

atomic { t imerTicks = 0 ;} // MPK

atomic{quickMeshCount++;} // MPK

c a l l SamplerControl . i n i t ( ) ; // MPK I s t h i s nece s sa ry ?

c a l l SamplerControl . s t a r t ( ) ; // MPK

i f ( c a l l PlugPlay ( ) ) // MPK

{ // MPK

record [ 1 4 ] = c a l l Sample . getSample (0 ,

TEMPERATURE,MISC SAMPLING TIME,SAMPLER DEFAULT) ; // MPK

record [ 1 5 ] = c a l l Sample . getSample (0 ,
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HUMIDITY,MISC SAMPLING TIME,SAMPLER DEFAULT) ; // MPK

record [ 1 6 ] = c a l l Sample . getSample (0 ,

BATTERY,MISC SAMPLING TIME,SAMPLER DEFAULT) ; // MPK

record [ 7 ] = c a l l Sample . getSample (7 ,

ANALOG,ANALOG SAMPLING TIME,

AVERAGE FOUR | EXCITATION 25 | DELAY BEFORE MEASUREMENT

) ; // MPK

}

r e turn SUCCESS;

}

/**

* Handles a l l broadcast command messages sent over network .

*

* NOTE: Bcast messages w i l l not be r e c e i v ed i f seq no i s not proper ly

* s e t in f i r s t two bytes o f data payload . Also , payload i s

* the remaining data a f t e r the r equ i r ed seq no .

*

* @version 2004/10/5 mturon I n i t i a l v e r s i on

*/

event r e s u l t t XCommand. r e c e i v ed (XCommandOp *opcode ) {

switch ( opcode−>cmd) {
case XCOMMAND SET RATE:

// Change the data c o l l e c t i o n ra t e .

/* MPK

t ime r r a t e = opcode−>param . newrate ;

c a l l Timer . stop ( ) ;

c a l l Timer . s t a r t (TIMER REPEAT, t ime r r a t e ) ;

MPK */

atomic{maxTicks = opcode−>param . newrate ;} // MPK

atomic{ t imerTicks = 0 ;} // MPK

break ;

case XCOMMANDSLEEP:

// Stop c o l l e c t i n g data , and go to s l e e p .

s l e e p i n g = TRUE;

c a l l Timer . stop ( ) ;

c a l l Leds . s e t ( 0 ) ;

break ;

case XCOMMANDWAKEUP:

// Wake up from s l e ep s t a t e .

i f ( s l e e p i n g ) {
i n i t i a l i z e ( ) ;

c a l l Timer . s t a r t (TIMER REPEAT, t ime r r a t e ) ;

s l e e p i n g = FALSE;

}
break ;

case XCOMMANDRESET:
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// Reset the mote now .

break ;

case XCOMMANDACTUATE:

break ;

d e f au l t :

break ;

}

r e turn SUCCESS;

}

#i f d e f XMESHSYNC

task void SendPing ( ) {
XDataMsg *pReading ;

u i n t 16 t Len ;

i f ( ( pReading = (XDataMsg *) c a l l Send . g e tBu f f e r ( msg ptr ,&Len ) ) ) {
pReading−>xmeshHeader . parent = c a l l RouteControl . getParent ( ) ;

i f ( ( c a l l Send . send ( msg ptr , s i z e o f (XDataMsg ) ) ) != SUCCESS)

atomic send ing packet = FALSE;

}

}

event TOS MsgPtr DownTree . r e c e i v e (TOS MsgPtr pMsg ,

void * payload , u i n t 16 t payloadLen ) {

i f ( ! s end ing packet ) {
c a l l Leds . ye l lowToggle ( ) ;

atomic send ing packet = TRUE;

post SendPing ( ) ; // pMsg−>XXX) ;

}
r e turn pMsg ;

}
#end i f

}



2. XBOW/TOS/SENSORBOARDS/MDA300 DIRECTORY 53

2. xbow/tos/sensorboards/mda300 directory

/*

*

* Copyright ( c ) 2003 The Regents o f the Un ive r s i ty o f Ca l i f o r n i a . Al l

* r i g h t s r e s e rved .

*

* Red i s t r i bu t i on and use in source and binary forms , with or without

* modi f i ca t i on , are permitted provided that the f o l l ow i n g cond i t i on s

* are met :

*

* − Red i s t r i bu t i on s o f source code must r e t a i n the above copyr ight

* not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i n g d i s c l a ime r .

*

* − Neither the name o f the Un ive r s i ty nor the names o f i t s

* c on t r i bu t o r s may be used to endorse or promote products der ived

* from th i s so f tware without s p e c i f i c p r i o r wr i t t en permis s ion .

*

* THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ‘ ‘AS IS ’ ’

* AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,

* THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

* PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR

* CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

* EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

* PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES ; LOSS OF USE, DATA, OR

* PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY

* OF LIABILITY , WHETHER IN CONTRACT, STRICT LIABILITY , OR TORT

* (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

* OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

*

* Authors : Mohammad Rahimi mhr@cens . uc la . edu

* History : c r ea ted 08/14/2003

* update at 11/14/2003

*

*

* d r i v e r f o r ADS7828EB on mda300ca

*

*/

module IBADCM

{
prov ides {

i n t e r f a c e StdControl ;

i n t e r f a c e ADConvert [ u i n t 8 t port ] ;

i n t e r f a c e SetParam [ u i n t 8 t port ] ;

i n t e r f a c e Power as EXCITATION25 ;

i n t e r f a c e Power as EXCITATION33 ;

i n t e r f a c e Power as EXCITATION50 ;

}
uses i n t e r f a c e I2CPacket ;

uses i n t e r f a c e Leds ;

uses i n t e r f a c e StdControl as I2CPacketControl ;
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uses i n t e r f a c e Timer as PowerStabal iz ingTimer ;

uses i n t e r f a c e StdControl as SwitchControl ;

uses i n t e r f a c e Switch ;

}
implementation

{
enum {IDLE , PICK CHANNEL, GET SAMPLE, CONTINUE SAMPLE , START CONVERSION PROCESS} ;

#de f i n e VOLTAGE STABLE TIME 50

//Time i t takes f o r the supply vo l tage to be s t ab l e enough

#de f i n e MAX ANALOG CHNNELS 13

#de f i n e MAX CHANNELS MAX ANALOG CHNNELS + 1

//The l a s t channel i s not an analog channel

//but we keep i t only f o r the sake o f e x c i a t i o n .

/*Note : we do not do anything i n s i d e async part so a l l par t s are synchronous and

there i s no synchron i za t i on hazard .Now ADC runs in the round−rob in f a sh i n so i t

i s f a i r .*/

char s t a t e ; /* cur rent s t a t e o f the i 2 c r eque s t */

u in t 16 t va lue ; /* value o f the incoming ADC read ing */

u i n t 8 t chan ;

u i n t 8 t param [MAX CHANNELS] ; /*we r e s e r v e l a s t param f o r e x c i t a t i o n o f d i g i t a l channe l s */

u in t 16 t adc bitmap ;

i n t 8 t conversionNumber ;

//Note ” cond i t i on ” should be a g l oba l v a r i a b l e . S ince I t i s passed by address to I2CPacketM . nc and so

// should be va l i d even out o f the scope o f that func t i on s i n c e I2CPacketM . nc uses i t by i t s address .

u i n t 8 t cond i t i on ; // s e t the cond i t i on command byte .

// s e t o f b i tw i s e f un c t i on s

#de f i n e t e s t b i t ( var , b i t ) ( ( var ) & (1 <<(b i t ) ) ) // i f ze ro then return zero and i f one not equal ze ro

#de f i n e s e t b i t ( var , b i t ) ( ( var ) |= (1 << ( b i t ) ) )

#de f i n e c l r b i t ( var , b i t ) ( ( var ) &= ˜(1 << ( b i t ) ) )

//The e x c i t a t i o n c i r c u i t s

#de f i n e FIVE VOLT ON() TOSH SET PW5 PIN( )

#de f i n e FIVE VOLT OFF( ) TOSH CLR PW5 PIN( )

#de f i n e THREE VOLT ON() TOSH SET PW3 PIN( )

#de f i n e THREE VOLT OFF( ) TOSH CLR PW3 PIN( )

#de f i n e TURN VOLTAGE BUFFER ON() TOSH SET PW2 PIN( )

#de f i n e TURN VOLTAGE BUFFER OFF( ) TOSH CLR PW2 PIN( )

#de f i n e VOLTAGE BOOSTER ON() TOSH CLR PW1 PIN( )

#de f i n e VOLTAGE BOOSTER OFF( ) TOSH SET PW1 PIN( )

//The ins t rumentat ion amp l i f i e r

#de f i n e TURN AMPLIFIERS ON() TOSH SET PW6 PIN( )

#de f i n e TURN AMPLIFIERS OFF( ) TOSH CLR PW6 PIN( )
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/* de c l a r e a t i o n o f func t i on convert */

r e s u l t t convert ( ) ;

void s e tExc i t a t i on ( )

{
VOLTAGE BOOSTER ON( ) ;

i f ( param [ chan ] & EXCITATION 25 ) TURN VOLTAGE BUFFER ON( ) ;

i f ( param [ chan ] & EXCITATION 33 )

{
THREE VOLT ON( ) ;

}
i f ( param [ chan ] & EXCITATION 50)

{
FIVE VOLT ON( ) ;

}
}

void r e s e tEx c i t a t i o n ( )

{
u i n t 8 t i ;

u i n t 8 t f l a g 25 =0, f l a g 33 =0, f l a g 50 =0;

f o r ( i=0 ; i < MAX CHANNELS ; i++)

{
i f ( param [ i ] & EXCITATION ALWAYS ON)

{
i f ( param [ i ] & EXCITATION 25) f l a g 25 =1;

i f ( param [ i ] & EXCITATION 33) f l a g 33 =1;

i f ( param [ i ] & EXCITATION 50) f l a g 50 =1;

}
}

i f ( f l a g 25==0) TURN VOLTAGE BUFFER OFF( ) ;

i f ( f l a g 33==0) THREE VOLT OFF( ) ;

i f ( f l a g 50==0) FIVE VOLT OFF ( ) ;

i f ( ! f l a g 25 && ! f l a g 33 && ! f l a g 50 )

{
VOLTAGE BOOSTER OFF( ) ;

}
}

command void EXCITATION25 . on ( )

{
param [MAX CHANNELS − 1 ] |= EXCITATION 25 ;

param [MAX CHANNELS − 1 ] |= EXCITATION ALWAYS ON;

VOLTAGE BOOSTER ON( ) ;

TURN VOLTAGE BUFFER ON( ) ;

}
command void EXCITATION25 . o f f ( )

{
param [MAX CHANNELS − 1 ] &= !EXCITATION 25 ;

i f ( s t a t e == IDLE) r e s e tEx c i t a t i o n ( ) ;

// othe rw i se the f u c t i on w i l l be c a l l e d at the end o f conver s i on
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}
command void EXCITATION33 . on ( )

{
param [MAX CHANNELS − 1 ] |= EXCITATION 33 ;

param [MAX CHANNELS − 1 ] |= EXCITATION ALWAYS ON;

VOLTAGE BOOSTER ON( ) ;

THREE VOLT ON( ) ;

}
command void EXCITATION33 . o f f ( )

{
param [MAX CHANNELS − 1 ] &= !EXCITATION 33 ;

i f ( s t a t e == IDLE) r e s e tEx c i t a t i o n ( ) ;

// othe rw i se the f u c t i on w i l l be c a l l e d at the end o f conver s i on

}
command void EXCITATION50 . on ( )

{
param [MAX CHANNELS − 1 ] |= EXCITATION 50 ;

param [MAX CHANNELS − 1 ] |= EXCITATION ALWAYS ON;

VOLTAGE BOOSTER ON( ) ;

FIVE VOLT ON( ) ;

}
command void EXCITATION50 . o f f ( )

{
param [MAX CHANNELS−1] &= !EXCITATION 50 ;

i f ( s t a t e == IDLE) r e s e tEx c i t a t i o n ( ) ;

// othe rw i se the f u c t i on w i l l be c a l l e d at the end o f conver s i on

}

void setNumberOfConversions ( )

{
conversionNumber = 1 ;

i f ( param [ chan ] & AVERAGE FOUR ) conversionNumber = 4 ;

i f ( param [ chan ] & AVERAGE EIGHT ) conversionNumber = 8 ;

i f ( param [ chan ] & AVERAGE SIXTEEN) conversionNumber = 16 ;

re turn ;

}

command r e s u l t t StdControl . i n i t ( ) {
i n t i ;

atomic{
s t a t e = IDLE ;

adc bitmap=0;

f o r ( i =0; i < MAX CHANNELS ; i++) param [ i ]=0x00 ;

}
c a l l I2CPacketControl . i n i t ( ) ;

c a l l SwitchControl . i n i t ( ) ;

TOSH MAKE PW2 OUTPUT( ) ;

TOSH MAKE PW4 OUTPUT( ) ;

TOSH MAKE PW5 OUTPUT( ) ;

TOSH MAKE PW6 OUTPUT( ) ;

TURN AMPLIFIERS OFF( ) ;

VOLTAGE BOOSTER OFF( ) ;

FIVE VOLT OFF ( ) ;
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THREE VOLT OFF( ) ;

TURN VOLTAGE BUFFER OFF( ) ;

r e turn SUCCESS;

}

command r e s u l t t StdControl . s t a r t ( ) {
c a l l SwitchControl . s t a r t ( ) ;

r e turn SUCCESS;

}

command r e s u l t t StdControl . stop ( ) {
u i n t 8 t ADCaddress ; // MPK

ADCaddress=8; // MPK

ADCaddress=(ADCaddress << 4) & 0 xf0 ; // MPK

ADCaddress=ADCaddress | 0x03 ; // MPK

c a l l I2CPacket . wr i tePacket (1 , ( char *)(&ADCaddress ) , 0x03 ) ; // MPK

ADCaddress=12; // MPK

ADCaddress=(ADCaddress << 4) & 0 xf0 ; // MPK

ADCaddress=ADCaddress | 0x03 ; // MPK

c a l l I2CPacket . wr i tePacket (1 , ( char *)(&ADCaddress ) , 0x03 ) ; // MPK

ADCaddress=9; // MPK

ADCaddress=(ADCaddress << 4) & 0 xf0 ; // MPK

ADCaddress=ADCaddress | 0x03 ; // MPK

c a l l I2CPacket . wr i tePacket (1 , ( char *)(&ADCaddress ) , 0x03 ) ; // MPK

ADCaddress=13; // MPK

ADCaddress=(ADCaddress << 4) & 0 xf0 ; // MPK

ADCaddress=ADCaddress | 0x03 ; // MPK

c a l l I2CPacket . wr i tePacket (1 , ( char *)(&ADCaddress ) , 0x03 ) ; // MPK

ADCaddress=10; // MPK

ADCaddress=(ADCaddress << 4) & 0 xf0 ; // MPK

ADCaddress=ADCaddress | 0x03 ; // MPK

c a l l I2CPacket . wr i tePacket (1 , ( char *)(&ADCaddress ) , 0x03 ) ; // MPK

ADCaddress=14; // MPK

ADCaddress=(ADCaddress << 4) & 0 xf0 ; // MPK

ADCaddress=ADCaddress | 0x03 ; // MPK

c a l l I2CPacket . wr i tePacket (1 , ( char *)(&ADCaddress ) , 0x03 ) ; // MPK

ADCaddress=11; // MPK

ADCaddress=(ADCaddress << 4) & 0 xf0 ; // MPK

ADCaddress=ADCaddress | 0x03 ; // MPK

c a l l I2CPacket . wr i tePacket (1 , ( char *)(&ADCaddress ) , 0x03 ) ; // MPK

ADCaddress=15; // MPK

ADCaddress=(ADCaddress << 4) & 0 xf0 ; // MPK

ADCaddress=ADCaddress | 0x03 ; // MPK

c a l l I2CPacket . wr i tePacket (1 , ( char *)(&ADCaddress ) , 0x03 ) ; // MPK

ADCaddress=0; // MPK

ADCaddress=(ADCaddress << 4) & 0 xf0 ; // MPK

ADCaddress=ADCaddress | 0x03 ; // MPK

c a l l I2CPacket . wr i tePacket (1 , ( char *)(&ADCaddress ) , 0x03 ) ; // MPK

ADCaddress=1; // MPK

ADCaddress=(ADCaddress << 4) & 0 xf0 ; // MPK

ADCaddress=ADCaddress | 0x03 ; // MPK

c a l l I2CPacket . wr i tePacket (1 , ( char *)(&ADCaddress ) , 0x03 ) ; // MPK

ADCaddress=2; // MPK
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ADCaddress=(ADCaddress << 4) & 0 xf0 ; // MPK

ADCaddress=ADCaddress | 0x03 ; // MPK

c a l l I2CPacket . wr i tePacket (1 , ( char *)(&ADCaddress ) , 0x03 ) ; // MPK

TURN AMPLIFIERS OFF( ) ; // MPK

VOLTAGE BOOSTER OFF( ) ; // MPK

FIVE VOLT OFF ( ) ; // MPK

THREE VOLT OFF( ) ; // MPK

TURN VOLTAGE BUFFER OFF( ) ; // MPK

c a l l SwitchControl . stop ( ) ;

r e turn SUCCESS;

}

command r e s u l t t SetParam . setParam [ u i n t 8 t id ] ( u i n t 8 t mode){
param [ id ]=mode ;

re turn SUCCESS;

}

de f au l t event r e s u l t t ADConvert . dataReady [ u i n t 8 t id ] ( u i n t 16 t data ) {
r e turn SUCCESS;

}

task void adc ge t data ( )

{
u i n t 8 t myIndex ;

u i n t 8 t count ;

u i n t 16 t my bitmap ;

i f ( s t a t e != IDLE) return ; //That means the component i s busy in a

// conver s i on proce s s .When conver s i on done

// e i t h e r s u c c e s s f u l l or f a i l i t i s

// gauranteed that t h i s task w i l l be

// posted so we can s a f e l y re turn .

va lue =0;

s t a t e=START CONVERSION PROCESS;

atomic { my bitmap = adc bitmap ; }
// i t gaurantees a round rob in f a i r s chedu l ing o f ADC conve r s i on s .

count=0;

myIndex=chan+1;

i f (myIndex > MAX ANALOG CHNNELS) myIndex=0;

whi l e ( ! t e s t b i t (my bitmap , myIndex ) )

{
myIndex++;

i f (myIndex > MAX ANALOG CHNNELS) myIndex=0;

count++;

i f ( count > MAX ANALOG CHNNELS) { s t a t e=IDLE ; re turn ; } //no one wai t ing f o r conver s i on

}

chan=myIndex ;

s e tExc i t a t i on ( ) ;



2. XBOW/TOS/SENSORBOARDS/MDA300 DIRECTORY 59

setNumberOfConversions ( ) ;

// i f among the ins t rumentat ion channe l s we s e t the MUX

i f ( chan == 7 | | chan==8 | | chan==9 | | chan==10)

{
char muxChannel ;

TURN AMPLIFIERS ON( ) ;

switch ( chan ) {
de f au l t : // should never happen

case 7 :

muxChannel = MUX CHANNEL SEVEN;

break ;

case 8 :

muxChannel = MUX CHANNEL EIGHT;

break ;

case 9 :

muxChannel = MUX CHANNEL NINE;

break ;

case 10 :

muxChannel = MUX CHANNEL TEN;

break ;

} ;

i f ( ( c a l l Switch . s e tA l l (muxChannel ) ) == FAIL)

{
// Can not s e l e c t channel

s t a t e = IDLE ;

TURN AMPLIFIERS OFF( ) ;

post adc ge t data ( ) ;

r e s e tEx c i t a t i o n ( ) ;

}
}

e l s e {
// I f the conve r s i on s happens f a s t the re i s no need to

// wait f o r s e t t l i n g o f the power supply ,

// note that power supply should be s e t ON by user us ing the e x c i t a t i o n command

i f ( param [ chan ] & DELAY BEFORE MEASUREMENT) {
c a l l PowerStabal iz ingTimer . s t a r t (TIMER ONE SHOT, VOLTAGE STABLE TIME) ;

}
e l s e {

convert ( ) ;

}
}

}

r e s u l t t convert ( ) {
i f ( s t a t e == START CONVERSION PROCESS | | s t a t e == CONTINUE SAMPLE)

{
s t a t e = PICK CHANNEL;

// f i g u r e out which channel i s to be s e t

switch ( chan ) {
de f au l t : // should never happen

case 0 :

cond i t i on = 8 ;

break ;
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case 1 :

cond i t i on = 12 ;

break ;

case 2 :

cond i t i on = 9 ;

break ;

case 3 :

cond i t i on = 13 ;

break ;

case 4 :

cond i t i on = 10 ;

break ;

case 5 :

cond i t i on = 14 ;

break ;

case 6 :

cond i t i on = 11 ;

break ;

case 7 :

case 8 :

case 9 :

case 10 :

// these channe l s a l l use ADC channel 7 and mul t ip l ex i t .

c ond i t i on = 15 ;

break ;

case 11 :

cond i t i on = 0 ;

break ;

case 12 :

cond i t i on = 1 ;

break ;

case 13 :

cond i t i on = 2 ;

break ;

}
}

// s h i f t the channel and s i ng l e−ended input b i t s over

cond i t i on = ( cond i t i on << 4) & 0 xf0 ;

cond i t i on = cond i t i on | 0 x0f ;

// t e l l the ADC to s t a r t conver t ing

i f ( ( c a l l I2CPacket . wr i tePacket (1 , ( char *)(& cond i t i on ) , 0x03 ) ) == FAIL)

{
s t a t e = IDLE ;

post adc ge t data ( ) ;

r e s e tEx c i t a t i o n ( ) ;

r e turn FALSE;

}
r e turn SUCCESS;

TURN AMPLIFIERS OFF( ) ;

}

// get a s i n g l e read ing from id we

command r e s u l t t ADConvert . getData [ u i n t 8 t id ] ( ) {
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i f ( id >13) re turn FAIL ; // should never happen un l e s s w i r ing i s wrong .

atomic {
s e t b i t ( adc bitmap , id ) ;

}
post adc ge t data ( ) ;

r e turn SUCCESS;

}

// Se t t i ng the MUX has been done .

event r e s u l t t Switch . setAl lDone ( bool r )

{
i f ( ! r ) {

s t a t e=IDLE ;

TURN AMPLIFIERS OFF( ) ;

post adc ge t data ( ) ;

r e s e tEx c i t a t i o n ( ) ;

r e turn FAIL ;

}

// I f the conve r s i on s happens f a s t the re i s no need to wait f o r s e t t l i n g o f

// the power supply , note that power supply should be s e t ON by user us ing

// the e x c i t a t i o n command

i f ( param [ chan ] & DELAY BEFORE MEASUREMENT) {
c a l l PowerStabal iz ingTimer . s t a r t (TIMER ONE SHOT, VOLTAGE STABLE TIME) ;

re turn SUCCESS;

}
e l s e {

r e turn convert ( ) ;

}
r e turn SUCCESS;

}

event r e s u l t t PowerStabal iz ingTimer . f i r e d ( ) {
r e turn convert ( ) ;

}

/* not yet implemented */

command r e s u l t t ADConvert . getContinuousData [ u i n t 8 t id ] ( ) {
r e turn FAIL ;

}

event r e s u l t t I2CPacket . readPacketDone ( char length , char * data ) {
i f ( l ength != 2)

{
s t a t e = IDLE ;

TURN AMPLIFIERS OFF( ) ;

atomic { c l r b i t ( adc bitmap , chan ) ; }
post adc ge t data ( ) ;

s i g n a l ADConvert . dataReady [ chan ] (ADC ERROR) ;

r e s e tEx c i t a t i o n ( ) ;
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r e turn FAIL ;

}

i f ( s t a t e == GET SAMPLE)

{
value += ( data [ 1 ] & 0 x f f ) + ( ( data [ 0 ] << 8) & 0x0f00 ) ;

conversionNumber−−;

// va lue = ( data [ 0 ] << 8) & 0x0f00 ;

// value += ( data [ 1 ] & 0 x f f ) ;

i f ( conversionNumber==0) {
s t a t e = IDLE ;

i f ( param [ chan ] & AVERAGE SIXTEEN)

value = ( ( va lue+8) >>4) & 0 x 0 f f f ; // the add i t i on i s f o r more p e r c i s i o n

e l s e i f ( param [ chan ] & AVERAGE EIGHT )

value = ( ( va lue+4) >>3) & 0 x 0 f f f ; // the add i t i on i s f o r more p e r c i s i o n

e l s e i f ( param [ chan ] & AVERAGE FOUR )

value = ( ( va lue+2) >>2) & 0 x 0 f f f ; // the add i t i on i s f o r more p e r c i s i o n

// e l s e { //do nothing s i n c e no averag ing }
TURN AMPLIFIERS OFF( ) ;

atomic { c l r b i t ( adc bitmap , chan ) ; }
post adc ge t data ( ) ;

s i g n a l ADConvert . dataReady [ chan ] ( va lue ) ;

r e s e tEx c i t a t i o n ( ) ;

}
e l s e {

s t a t e = CONTINUE SAMPLE;

convert ( ) ;

}
}

r e turn SUCCESS;

}

event r e s u l t t I2CPacket . writePacketDone ( bool r e s u l t ) {
i f ( ! r e s u l t )

{
s t a t e = IDLE ;

TURN AMPLIFIERS OFF( ) ;

atomic { c l r b i t ( adc bitmap , chan ) ; }
post adc ge t data ( ) ;

s i g n a l ADConvert . dataReady [ chan ] (ADC ERROR) ;

r e s e tEx c i t a t i o n ( ) ;

r e turn FAIL ;

}

i f ( s t a t e == PICK CHANNEL)

{
s t a t e = GET SAMPLE;

i f ( ( c a l l I2CPacket . readPacket (2 , 0x03 ) ) == 0)

{
// read ing from the bus f a i l e d

s t a t e = IDLE ;

post adc ge t data ( ) ;

r e s e tEx c i t a t i o n ( ) ;
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r e turn FAIL ;

}
}

r e turn SUCCESS;

}

event r e s u l t t Switch . getDone ( char va l )

{
r e turn SUCCESS;

}

event r e s u l t t Switch . setDone ( bool r )

{
r e turn SUCCESS;

}

}
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3. xbow/tos/sensorboards/mda300 directory

/*

*

* Copyright ( c ) 2003 The Regents o f the Un ive r s i ty o f Ca l i f o r n i a . Al l

* r i g h t s r e s e rved .

*

* Red i s t r i bu t i on and use in source and binary forms , with or without

* modi f i ca t i on , are permitted provided that the f o l l ow i n g cond i t i on s

* are met :

*

* − Red i s t r i bu t i on s o f source code must r e t a i n the above copyr ight

* not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i n g d i s c l a ime r .

*

* − Neither the name o f the Un ive r s i ty nor the names o f i t s

* c on t r i bu t o r s may be used to endorse or promote products der ived

* from th i s so f tware without s p e c i f i c p r i o r wr i t t en permis s ion .

*

* THIS SOFTWARE IS PROVIDED BY THE REGENTS AND CONTRIBUTORS ‘ ‘AS IS ’ ’

* AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,

* THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

* PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE REGENTS OR

* CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

* EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

* PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES ; LOSS OF USE, DATA, OR

* PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY

* OF LIABILITY , WHETHER IN CONTRACT, STRICT LIABILITY , OR TORT

* (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

* OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

*

* Authors : Mohammad Rahimi mhr@cens . uc la . edu

* History : c r ea ted 08/14/2003

* h i s t o r y : modi f i ed 11/14/2003

*

*

*/

module SamplerM

{
prov ides i n t e r f a c e StdControl as SamplerControl ;

p rov ide s i n t e r f a c e Sample ;

p rov ide s command r e s u l t t PlugPlay ( ) ;

uses {
i n t e r f a c e Leds ;

i n t e r f a c e Timer as SamplerTimer ;

// analog channe l s

i n t e r f a c e StdControl as IBADCcontrol ;

i n t e r f a c e ADConvert as ADC0;

i n t e r f a c e ADConvert as ADC1;
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i n t e r f a c e ADConvert as ADC2;

i n t e r f a c e ADConvert as ADC3;

i n t e r f a c e ADConvert as ADC4;

i n t e r f a c e ADConvert as ADC5;

i n t e r f a c e ADConvert as ADC6;

i n t e r f a c e ADConvert as ADC7;

i n t e r f a c e ADConvert as ADC8;

i n t e r f a c e ADConvert as ADC9;

i n t e r f a c e ADConvert as ADC10;

i n t e r f a c e ADConvert as ADC11;

i n t e r f a c e ADConvert as ADC12;

i n t e r f a c e ADConvert as ADC13;

//ADC parameters

i n t e r f a c e SetParam as SetParam0 ;

i n t e r f a c e SetParam as SetParam1 ;

i n t e r f a c e SetParam as SetParam2 ;

i n t e r f a c e SetParam as SetParam3 ;

i n t e r f a c e SetParam as SetParam4 ;

i n t e r f a c e SetParam as SetParam5 ;

i n t e r f a c e SetParam as SetParam6 ;

i n t e r f a c e SetParam as SetParam7 ;

i n t e r f a c e SetParam as SetParam8 ;

i n t e r f a c e SetParam as SetParam9 ;

i n t e r f a c e SetParam as SetParam10 ;

i n t e r f a c e SetParam as SetParam11 ;

i n t e r f a c e SetParam as SetParam12 ;

i n t e r f a c e SetParam as SetParam13 ;

// hea l th channe l s temp , humidity , vo l t age

i n t e r f a c e StdControl as BatteryContro l ;

// i n t e r f a c e ADConvert as Battery ;

i n t e r f a c e ADC as Battery ;

i n t e r f a c e StdControl as TempHumControl ;

i n t e r f a c e ADConvert as Temp;

i n t e r f a c e ADConvert as Hum;

// d i g i t a l and r e l a y channe l s

i n t e r f a c e StdControl as DioControl ;

i n t e r f a c e Dio as Dio0 ;

i n t e r f a c e Dio as Dio1 ;

i n t e r f a c e Dio as Dio2 ;

i n t e r f a c e Dio as Dio3 ;

i n t e r f a c e Dio as Dio4 ;

i n t e r f a c e Dio as Dio5 ;

// counter channe l s

i n t e r f a c e StdControl as CounterControl ;

i n t e r f a c e Dio as Counter ;

command r e s u l t t Plugged ( ) ;

}
}
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implementation

{

#de f i n e SCHEDULER RESPONSE TIME 150

#de f i n e TIME SCALE 100 // t h i s means we have r e s o l u t i o n o f 0 . 1 s ec

#de f i n e FLAG SET 1

#de f i n e FLAG NOT SET 0

// f l a g f o r power sav ing

u i n t 8 t f l ag25 , f l ag33 , f l a g 50 ;

bool stopFlag ; //MPK

//main data s t r u c tu r e 10 byte per r eco rde

s t r u c t SampleRecords{
u i n t 8 t channel ;

u i n t 8 t channelType ;

// u i n t 8 t param ;

i n t 1 6 t t i c k s l e f t ; // used f o r keeping the monostable t imer

i n t 1 6 t s amp l i n g i n t e r va l ; //Sampling i n t e r v a l s e t by command above ,

// I t i s in second , SampleRecord in no use i f s e t to ze ro .

}SampleRecord [MAXSAMPLERECORD] ;

// check what i s the SampleRecords that are a v i l a b l e and return one that i s a v a i l a b l e

s t a t i c i n l i n e i n t 8 t ge t av i l ab l e SampleRecord ( )

{
i n t 8 t i ;

f o r ( i =0; i<MAXSAMPLERECORD; i++)

i f ( SampleRecord [ i ] . s amp l i n g i n t e r va l == SAMPLE RECORD FREE )

return i ;

r e turn −1; // not a v a i l a b l e SampleRecord

}

// f i nd the next channel which should be s e r v i c e d .

// task

void next s chedu l e ( ){
i n t 8 t i ;

i n t 1 6 t min=SCHEDULER RESPONSE TIME; //minimum time to ba c a l l e d .

// we s e t i t to 15 Sec min so that i f a

// new sampling r eque s t comes we rep ly with 15 sec de lay .

i f ( s topFlag ) //MPK

return ; //MPK

fo r ( i =0; i<MAXSAMPLERECORD; i++) // f i nd out any one who should be s e r v i c ed be f o r e next 15 second .

{
i f ( SampleRecord [ i ] . s amp l i n g i n t e r va l != SAMPLE RECORD FREE )

{
i f ( SampleRecord [ i ] . t i c k s l e f t < min) min = SampleRecord [ i ] . t i c k s l e f t ;

}
}

f o r ( i =0; i<MAXSAMPLERECORD; i++) // s e t the next time acco rd ing l y
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{
i f ( SampleRecord [ i ] . s amp l i n g i n t e r va l != SAMPLE RECORD FREE )

{
SampleRecord [ i ] . t i c k s l e f t = SampleRecord [ i ] . t i c k s l e f t −min ;

}
}

min=min * TIME SCALE ; // s i n c e t imer ge t s input in mi l i s e cond and we get command in 0 .1 sec .

c a l l SamplerTimer . s t a r t (TIMER ONE SHOT , min ) ;

}

s t a t i c i n l i n e void setparam analog ( u i n t 8 t i , u i n t 8 t param)

{
switch ( SampleRecord [ i ] . channel ){

case 0 :

c a l l SetParam0 . setParam (param ) ;

break ;

case 1 :

c a l l SetParam1 . setParam (param ) ;

break ;

case 2 :

c a l l SetParam2 . setParam (param ) ;

break ;

case 3 :

c a l l SetParam3 . setParam (param ) ;

break ;

case 4 :

c a l l SetParam4 . setParam (param ) ;

break ;

case 5 :

c a l l SetParam5 . setParam (param ) ;

break ;

case 6 :

c a l l SetParam6 . setParam (param ) ;

break ;

case 7 :

c a l l SetParam7 . setParam (param ) ;

break ;

case 8 :

c a l l SetParam8 . setParam (param ) ;

break ;

case 9 :

c a l l SetParam9 . setParam (param ) ;

break ;

case 10 :

c a l l SetParam10 . setParam (param ) ;

break ;

case 11 :

c a l l SetParam11 . setParam (param ) ;

break ;

case 12 :

c a l l SetParam12 . setParam (param ) ;

break ;

case 13 :
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c a l l SetParam13 . setParam (param ) ;

break ;

d e f au l t :

}
r e turn ;

}

s t a t i c i n l i n e void s e tpa r am d i g i t a l ( i n t 8 t i , u i n t 8 t param)

{
switch ( SampleRecord [ i ] . channel ){
case 0 :

c a l l Dio0 . setparam (param ) ;

break ;

case 1 :

c a l l Dio1 . setparam (param ) ;

break ;

case 2 :

c a l l Dio2 . setparam (param ) ;

break ;

case 3 :

c a l l Dio3 . setparam (param ) ;

break ;

case 4 :

c a l l Dio4 . setparam (param ) ;

break ;

case 5 :

c a l l Dio5 . setparam (param ) ;

break ;

d e f au l t :

}
r e turn ;

}

s t a t i c i n l i n e void setparam counter ( i n t 8 t i , u i n t 8 t param)

{
c a l l Counter . setparam (param ) ;

re turn ;

}

void sampleRecord ( u i n t 8 t i )

{
i f ( SampleRecord [ i ] . channelType==ANALOG) {

switch ( SampleRecord [ i ] . channel ){
case 0 :

c a l l ADC0. getData ( ) ;

break ;

case 1 :

c a l l ADC1. getData ( ) ;

break ;

case 2 :

c a l l ADC2. getData ( ) ;

break ;
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case 3 :

c a l l ADC3. getData ( ) ;

break ;

case 4 :

c a l l ADC4. getData ( ) ;

break ;

case 5 :

c a l l ADC5. getData ( ) ;

break ;

case 6 :

c a l l ADC6. getData ( ) ;

break ;

case 7 :

c a l l ADC7. getData ( ) ;

break ;

case 8 :

c a l l ADC8. getData ( ) ;

break ;

case 9 :

c a l l ADC9. getData ( ) ;

break ;

case 10 :

c a l l ADC10. getData ( ) ;

break ;

case 11 :

c a l l ADC11. getData ( ) ;

break ;

case 12 :

c a l l ADC12. getData ( ) ;

break ;

case 13 :

c a l l ADC13. getData ( ) ;

break ;

d e f au l t :

}
r e turn ;

}
i f ( SampleRecord [ i ] . channelType==BATTERY) {

c a l l Battery . getData ( ) ;

r e turn ;

}

i f ( SampleRecord [ i ] . channelType==TEMPERATURE | | SampleRecord [ i ] . channelType==HUMIDITY ) {
i f ( SampleRecord [ i ] . channelType==TEMPERATURE) c a l l Temp. getData ( ) ;

i f ( SampleRecord [ i ] . channelType==HUMIDITY) c a l l Hum. getData ( ) ;

r e turn ;

}

i f ( SampleRecord [ i ] . channelType==DIGITAL) {
switch ( SampleRecord [ i ] . channel ){
case 0 :

c a l l Dio0 . getData ( ) ;
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break ;

case 1 :

c a l l Dio1 . getData ( ) ;

break ;

case 2 :

c a l l Dio2 . getData ( ) ;

break ;

case 3 :

c a l l Dio3 . getData ( ) ;

break ;

case 4 :

c a l l Dio4 . getData ( ) ;

break ;

case 5 :

c a l l Dio5 . getData ( ) ;

break ;

d e f au l t :

}
r e turn ;

}
i f ( SampleRecord [ i ] . channelType==COUNTER) {

c a l l Counter . getData ( ) ;

r e turn ;

}
r e turn ;

}

command r e s u l t t SamplerControl . i n i t ( ) {
i n t i ;

c a l l CounterControl . i n i t ( ) ;

c a l l DioControl . i n i t ( ) ;

c a l l IBADCcontrol . i n i t ( ) ;

c a l l BatteryContro l . i n i t ( ) ;

c a l l TempHumControl . i n i t ( ) ;

f o r ( i =0; i<MAXSAMPLERECORD; i++){
SampleRecord [ i ] . s amp l i n g i n t e r va l=SAMPLE RECORD FREE;

SampleRecord [ i ] . t i c k s l e f t =0 x f f f f ;

}
atomic {
f l a g 25=FLAG NOT SET;

f l a g 33=FLAG NOT SET;

f l a g 50=FLAG NOT SET;

}
r e turn SUCCESS;

}

command r e s u l t t SamplerControl . s t a r t ( ) {
stopFlag = FALSE; // MPK

c a l l CounterControl . s t a r t ( ) ;

c a l l DioControl . s t a r t ( ) ;

c a l l IBADCcontrol . s t a r t ( ) ;

c a l l BatteryContro l . s t a r t ( ) ;

c a l l TempHumControl . s t a r t ( ) ;
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c a l l CounterControl . s t a r t ( ) ;

// post next s chedu l e ( ) ;

nex t s chedu l e ( ) ;

r e turn SUCCESS;

}

command r e s u l t t SamplerControl . stop ( ) {
i n t i ; // MPK

stopFlag = TRUE; // MPK

c a l l SamplerTimer . stop ( ) ; // MPK

atomic { // MPK

fo r ( i = 0 ; i < MAXSAMPLERECORD; i++) // MPK

{ // MPK

c a l l Sample . stop ( i ) ; // MPK

} // MPK

} // MPK

c a l l CounterControl . s top ( ) ;

c a l l DioControl . s top ( ) ;

c a l l IBADCcontrol . s top ( ) ;

c a l l BatteryContro l . s top ( ) ;

c a l l TempHumControl . s top ( ) ;

r e turn SUCCESS;

}

command r e s u l t t PlugPlay ( )

{
r e turn c a l l Plugged ( ) ;

}

event r e s u l t t SamplerTimer . f i r e d ( ) {
u i n t 8 t i ;

// sample anyone which i s supposed to be sampled

f o r ( i =0; i<MAXSAMPLERECORD; i++)

{
i f ( SampleRecord [ i ] . s amp l i n g i n t e r va l != SAMPLE RECORD FREE )

{
i f ( SampleRecord [ i ] . t i c k s l e f t == 0 )

{
SampleRecord [ i ] . t i c k s l e f t = SampleRecord [ i ] . s amp l i n g i n t e r va l ;

sampleRecord ( i ) ;

}
}

}
//now see when t imer should be f i r e d f o r new samples

// post next s chedu l e ( ) ;

i f ( ! s topFlag ) //MPK

{ //MPK

next s chedu l e ( ) ;

} //MPK

return SUCCESS;

}
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command r e s u l t t Sample . s e t d i g i t a l o u t p u t ( u i n t 8 t channel , u i n t 8 t s t a t e )

{

}

command i n t 8 t Sample . getSample ( u i n t 8 t channel , u i n t 8 t channelType , u i n t 16 t i n t e r va l , u i n t 8 t param)

{
i n t 8 t i ;

i=get av i l ab l e SampleRecord ( ) ;

i f ( i==−1) re turn i ;

SampleRecord [ i ] . channel=channel ;

SampleRecord [ i ] . channelType=channelType ;

SampleRecord [ i ] . t i c k s l e f t =0; // used f o r keeping the monostable t imer

SampleRecord [ i ] . s amp l i n g i n t e r va l=i n t e r v a l ; //Sampling i n t e r v a l s e t by command above ,

//SampleRecord in no use i f s e t to ze ro

//SampleRecord [ i ] . param=param ;

i f ( SampleRecord [ i ] . channelType == DIGITAL ) s e tpa r am d i g i t a l ( i , param ) ;

i f ( SampleRecord [ i ] . channelType == COUNTER ) setparam counter ( i , param ) ;

i f ( SampleRecord [ i ] . channelType == ANALOG ) setparam analog ( i , param ) ;

re turn i ;

}

command r e s u l t t Sample . reTask ( i n t 8 t record , u i n t 16 t i n t e r v a l )

{
i f ( record <0 | | record>MAXSAMPLERECORD) return FAIL ;

SampleRecord [ r ecord ] . s amp l i n g i n t e r va l=i n t e r v a l ;

r e turn SUCCESS;

}

command r e s u l t t Sample . stop ( i n t 8 t record )

{
i f ( record <0 | | record>MAXSAMPLERECORD) return FAIL ;

i f ( SampleRecord [ r ecord ] . channelType == ANALOG ) setparam analog ( record , 0 ) ; // MPK

SampleRecord [ r ecord ] . s amp l i n g i n t e r va l= SAMPLE RECORD FREE;

re turn SUCCESS;

}

de f au l t event r e s u l t t Sample . dataReady ( u i n t 8 t channel , u i n t 8 t channelType , u i n t 16 t data )

{
r e turn SUCCESS;

}

event r e s u l t t ADC0. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (0 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC1. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (1 ,ANALOG, data ) ;

r e turn SUCCESS;
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}

event r e s u l t t ADC2. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (2 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC3. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (3 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC4. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (4 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC5. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (5 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC6. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (6 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC7. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (7 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC8. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (8 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC9. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (9 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC10. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (10 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC11. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (11 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC12. dataReady ( u in t 16 t data ) {
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i f ( data != ADC ERROR) s i g n a l Sample . dataReady (12 ,ANALOG, data ) ;

r e turn SUCCESS;

}

event r e s u l t t ADC13. dataReady ( u in t 16 t data ) {
i f ( data != ADC ERROR) s i g n a l Sample . dataReady (13 ,ANALOG, data ) ;

r e turn SUCCESS;

}

async event r e s u l t t Battery . dataReady ( u in t 16 t data ) {
s i g n a l Sample . dataReady (0 ,BATTERY, data ) ;

r e turn SUCCESS;

}

event r e s u l t t Temp. dataReady ( u in t 16 t data ) {
s i g n a l Sample . dataReady (0 ,TEMPERATURE, data ) ; // data type problem

return SUCCESS;

}

event r e s u l t t Hum. dataReady ( u in t 16 t data ) {
s i g n a l Sample . dataReady (0 ,HUMIDITY, data ) ;

r e turn SUCCESS;

}

event r e s u l t t Dio0 . dataReady ( u in t 16 t data ) {
s i g n a l Sample . dataReady (0 ,DIGITAL, data ) ;

r e turn SUCCESS;

}

event r e s u l t t Dio1 . dataReady ( u in t 16 t data ) {
s i g n a l Sample . dataReady (1 ,DIGITAL, data ) ;

r e turn SUCCESS;

}

event r e s u l t t Dio2 . dataReady ( u in t 16 t data ) {
s i g n a l Sample . dataReady (2 ,DIGITAL, data ) ;

r e turn SUCCESS;

}

event r e s u l t t Dio3 . dataReady ( u in t 16 t data ) {
s i g n a l Sample . dataReady (3 ,DIGITAL, data ) ;

r e turn SUCCESS;

}

event r e s u l t t Dio4 . dataReady ( u in t 16 t data ) {
s i g n a l Sample . dataReady (4 ,DIGITAL, data ) ;

r e turn SUCCESS;

}

event r e s u l t t Dio5 . dataReady ( u in t 16 t data ) {
s i g n a l Sample . dataReady (5 ,DIGITAL, data ) ;
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r e turn SUCCESS;

}

event r e s u l t t Dio0 . dataOverf low ( ) {
r e turn SUCCESS;

}

event r e s u l t t Dio1 . dataOverf low ( ) {
r e turn SUCCESS;

}

event r e s u l t t Dio2 . dataOverf low ( ) {
r e turn SUCCESS;

}

event r e s u l t t Dio3 . dataOverf low ( ) {
r e turn SUCCESS;

}

event r e s u l t t Dio4 . dataOverf low ( ) {
r e turn SUCCESS;

}

event r e s u l t t Dio5 . dataOverf low ( ) {
r e turn SUCCESS;

}

event r e s u l t t Counter . dataReady ( u in t 16 t data ) {
s i g n a l Sample . dataReady (0 ,COUNTER, data ) ;

r e turn SUCCESS;

}

event r e s u l t t Counter . dataOverf low ( ) {
r e turn SUCCESS;

}

}





CHAPTER 3

MICA2-Based Wireless ACM Version 3 Software:
Modification Version 2 XMDA300: Shake ’n

Wake

This appendix contains all software used to program the MICA2 motes
for Version 3 of the MICA2-based wireless ACM system. This appen-
dix is organized by software directory and only the modified files are
included.

77



783. MICA2-BASED WIRELESS ACM VERSION 3 SOFTWARE: MODIFICATION VERSION 2 XMDA300: SHAKE ’N WAKE

1. MICA2 Software

1.1. xbow/tos/XLib directory.

/**

* Provides a l i b r a r y module f o r handl ing ba s i c app l i c a t i on messages f o r

* c o n t r o l l i n g a w i r e l e s s s enso r network .

*

* @f i l e XCommand. h

* @author Martin Turon

* @version 2004/10/1 mturon I n i t i a l v e r s i on

*

* Summary o f XSensor commands :

* r e s e t , s l e ep , wakeup

* s e t / get ( r a t e ) ” heartbeat ”

* s e t / get ( nodeid , group )

* s e t / get ( rad io f req , band , power )

* actuate ( device , s t a t e )

* s e t / get ( c a l i b r a t i o n )

* s e t / get (mesh type , max resend )

*

* Copyright ( c ) 2004 Crossbow Technology , Inc . Al l r i g h t s r e s e rved .

*

* $Id : XCommand. h , v 1 .2 2005/01/27 03 : 36 : 31 husq Exp $

*/

#de f i n e INITIAL TIMER RATE 10000

enum {
// Bas ic i n s t r u c t i o n s :

XCOMMANDEND = 0x0 ,

XCOMMANDNOP = 0x1 ,

XCOMMAND GET SERIALID,

// Power Management :

XCOMMANDRESET = 0x10 ,

XCOMMAND SLEEP,

XCOMMANDWAKEUP,

// Bas ic update ra t e :

XCOMMAND SET RATE = 0x20 , // Update ra t e

XCOMMANDGETRATE,

// MoteConfig Parameter s e t t i n g s :

XCOMMAND GET CONFIG = 0x30 , // Return rad io f r e q and power

XCOMMAND SET NODEID,

XCOMMANDSETGROUP,

XCOMMAND SET RF POWER,

XCOMMAND SET RF CHANNEL,

// Actuation :

XCOMMANDACTUATE = 0x40 ,
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// MPK

XCOMMAND SET TICKS = 0x50 , //MPK

XCOMMAND SET QUICK, //MPK

} XCommandOpcode ;

enum {
XCMD DEVICE LED GREEN,

XCMD DEVICE LED YELLOW,

XCMD DEVICE LED RED,

XCMD DEVICE LEDS,

XCMD DEVICE SOUNDER,

XCMD DEVICE RELAY1,

XCMD DEVICE RELAY2,

XCMD DEVICE RELAY3,

XCMD DEVICE POT

} XSensorSubDevice ;

// added pot l i n e to above MPK

enum {
XCMD STATE OFF = 0 ,

XCMD STATE ON = 1 ,

XCMD STATE TOGGLE

} XSensorSubState ;

typede f s t r u c t XCommandOp {
u in t 16 t cmd ; // XCommandOpcode

union {
u in t 32 t newrate ; //!< FOR XCOMMAND SET RATE

u in t16 t nodeid ; //!< FOR XCOMMAND SET NODEID

u in t 8 t group ; //!< FOR XCOMMANDSETGROUP

u in t 8 t r f power ; //!< FOR XCOMMAND SET RF POWER

u in t 8 t r f c h anne l ; //!< FOR XCOMMAND SET RF CHANNEL

u in t 8 t quick ; //MPK

u in t16 t t i c k s ; //MPK

/** FOR XCOMMANDACCTUATE */

s t r u c t {
u in t 16 t dev i ce ; //!< LEDS, sounder , r e lay , . . .

u i n t 16 t s t a t e ; //!< o f f , on , togg le , . . .

} actuate ;

} param ;

} a t t r i b u t e ( ( packed ) ) XCommandOp;

typede f s t r u c t XCommandMsg {
// u in t 16 t seq no ; // +++ Required by l i b /Broadcast

u i n t 16 t des t ; // +++ Des i red d e s t i n a t i on (0xFFFF f o r broadcast ?)

XCommandOp i n s t [ 6 ] ;

} a t t r i b u t e ( ( packed ) ) XCommandMsg ;
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typede f s t r u c t XSensorHeader{
u i n t 8 t board id ; // mica2 , mica2dot , micaz

u i n t 8 t packe t id ; // 1 : d e f au l t s e r i a l i d msg

u i n t 8 t node id ;

u i n t 8 t rsvd ;

} a t t r i b u t e ( ( packed ) ) XCmdDataHeader ;

typede f s t r u c t Ser ia l IDData {
u i n t 8 t id [ 8 ] ;

} a t t r i b u t e ( ( packed ) ) Ser ia l IDData ;

typede f s t r u c t XCmdDataMsg {
XCmdDataHeader xHeader ;

union {
//PData1 datap1 ;

Ser ia l IDData s i d ;

}xData ;

} a t t r i b u t e ( ( packed ) ) XCmdDataMsg ;

#i f de f i ned (PLATFORM MICA2)

#de f i n e MOTE BOARD ID 0x60 //MTS300 senso r board id

#end i f

#i f de f i ned (PLATFORM MICA2DOT)

#de f i n e MOTE BOARD ID 0x61 //MTS300 senso r board id

#end i f

#i f de f i ned (PLATFORM MICAZ)

#de f i n e MOTE BOARD ID 0x62 //MTS300 senso r board id

#end i f

/*

enum {
AMXCOMMANDMSG = 48 ,

} ;

*/
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1.2. xbow/apps/XMesh/XMDA300 directory.

/* tab : 4

* IMPORTANT: READ BEFORE DOWNLOADING, COPYING, INSTALLING OR USING.

By

* downloading , copying , i n s t a l l i n g or us ing the so f tware you agree to

* t h i s l i c e n s e . I f you do not agree to t h i s l i c e n s e , do not download ,

* i n s t a l l , copy or use the so f tware .

*

* I n t e l Open Source L icense

*

* Copyright ( c ) 2002 I n t e l Corporat ion

* Al l r i g h t s r e s e rved .

* Red i s t r i bu t i on and use in source and binary forms , with or without

* modi f i ca t i on , are permitted provided that the f o l l ow i n g cond i t i on s are

* met :

*

* Red i s t r i bu t i on s o f source code must r e t a i n the above copyr ight

* not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i n g d i s c l a ime r .

* Red i s t r i bu t i on s in binary form must reproduce the above copyr ight

* not i ce , t h i s l i s t o f c ond i t i on s and the f o l l ow i n g d i s c l a ime r in the

* documentation and/ or other mat e r i a l s provided with the d i s t r i b u t i o n .

* Neither the name o f the I n t e l Corporat ion nor the names o f i t s

* c on t r i bu t o r s may be used to endorse or promote products der ived from

* t h i s so f tware without s p e c i f i c p r i o r wr i t t en permis s ion .

*

* THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

* ‘ ‘AS IS ’ ’ AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

* LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

* PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE INTEL OR ITS

* CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

* EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

* PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES ; LOSS OF USE, DATA, OR

* PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF

* LIABILITY , WHETHER IN CONTRACT, STRICT LIABILITY , OR TORT (INCLUDING

* NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS

* SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

*

* @author Leah Fera , Martin Turon , Jaidev Prabhu

*

* $Id : XMDA300M. nc , v 1 .4 2005/01/11 05 : 21 : 35 husq Exp $

*/

/******************************************************************************

*

* − Tests the MDA300 gene ra l prototyp ing card

* ( s ee Crossbow MTS Se r i e s User Manual )

* − Read and con t r o l a l l MDA300 s i g n a l s :

* ADC0, ADC1, ADC2, ADC3 , . . . ADC11 inputs , DIO 0−5,

* counter , battery , humidity , temp

*−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
* Output r e s u l t s through mica2 uart and rad io .
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* Use x l i s t e n . exe program to view data from e i t h e r port :

* uart : mount mica2 on mib510 with MDA300

* (must be connected or now data i s read )

* connect s e r i a l cab l e to PC

* run x l i s t e n . exe at 57600 baud

* rad io : run mica2 with MDA300,

* run another mica2 with TOSBASE

* run x l i s t e n . exe at 56K baud

* LED: the l ed w i l l be green i f the MDA300 i s connected to the mica2 and

* the program i s running ( and sending out packets ) . Otherwise i t i s red .

*−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
* Data packet s t r u c tu r e :

*

* PACKET #1 ( o f 4)

* −−−−−−−−−−−−−−−−
* msg−>data [ 0 ] : s en so r id , MDA300 = 0x81

* msg−>data [ 1 ] : packet number = 1

* msg−>data [ 2 ] : node id

* msg−>data [ 3 ] : r e s e rved

* msg−>data [ 4 , 5 ] : analog adc data Ch. 0

* msg−>data [ 6 , 7 ] : analog adc data Ch. 1

* msg−>data [ 8 , 9 ] : analog adc data Ch. 2

* msg−>data [ 1 0 , 1 1 ] : analog adc data Ch. 3

* msg−>data [ 1 2 , 1 3 ] : analog adc data Ch. 4

* msg−>data [ 1 4 , 1 5 ] : analog adc data Ch. 5

* msg−>data [ 1 6 , 1 7 ] : analog adc data Ch. 6

*

* PACKET #2 ( o f 4)

* −−−−−−−−−−−−−−−−
* msg−>data [ 0 ] : s en so r id , MDA300 = 0x81

* msg−>data [ 1 ] : packet number = 2

* msg−>data [ 2 ] : node id

* msg−>data [ 3 ] : r e s e rved

* msg−>data [ 4 , 5 ] : analog adc data Ch. 7

* msg−>data [ 6 , 7 ] : analog adc data Ch. 8

* msg−>data [ 8 , 9 ] : analog adc data Ch. 9

* msg−>data [ 1 0 , 1 1 ] : analog adc data Ch.10

* msg−>data [ 1 2 , 1 3 ] : analog adc data Ch.11

* msg−>data [ 1 4 , 1 5 ] : analog adc data Ch.12

* msg−>data [ 1 6 , 1 7 ] : analog adc data Ch.13

*

*

* PACKET #3 ( o f 4)

* −−−−−−−−−−−−−−−−
* msg−>data [ 0 ] : s en so r id , MDA300 = 0x81

* msg−>data [ 1 ] : packet number = 3

* msg−>data [ 2 ] : node id

* msg−>data [ 3 ] : r e s e rved

* msg−>data [ 4 , 5 ] : d i g i t a l data Ch. 0

* msg−>data [ 6 , 7 ] : d i g i t a l data Ch. 1

* msg−>data [ 8 , 9 ] : d i g i t a l data Ch. 2

* msg−>data [ 1 0 , 1 1 ] : d i g i t a l data Ch. 3

* msg−>data [ 1 2 , 1 3 ] : d i g i t a l data Ch. 4
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* msg−>data [ 1 4 , 1 5 ] : d i g i t a l data Ch. 5

*

* PACKET #4 ( o f 4)

* −−−−−−−−−−−−−−−−
* msg−>data [ 0 ] : s en so r id , MDA300 = 0x81

* msg−>data [ 1 ] : packet number = 4

* msg−>data [ 2 ] : node id

* msg−>data [ 3 ] : r e s e rved

* msg−>data [ 4 , 5 ] : batt

* msg−>data [ 6 , 7 ] : hum

* msg−>data [ 8 , 9 ] : temp

* msg−>data [ 1 0 , 1 1 ] : counter

* msg−>data [ 1 4 ] : msg4 status ( debug )

*

***************************************************************************/

// inc lude sensorboard . h d e f i n i t i o n s from tos /mda300 d i r e c t o r y

#inc lude ” appFeatures . h”

i n c l ud e s XCommand;

i n c l ud e s sensorboard ;

module XMDA300M

{

prov ides i n t e r f a c e StdControl ;

uses {
i n t e r f a c e Leds ;

i n t e r f a c e Send ;

i n t e r f a c e RouteControl ;

#i f d e f XMESHSYNC

i n t e r f a c e Receive as DownTree ;

#end i f

i n t e r f a c e XCommand;

//Sampler Communication

i n t e r f a c e StdControl as SamplerControl ;

i n t e r f a c e Sample ;

//Timer

i n t e r f a c e Timer ;

// r e l a y s

i n t e r f a c e Relay as r e l a y no rma l l y c l o s e d ;

i n t e r f a c e Relay as r e l ay norma l ly open ;

// support f o r plug and play

command r e s u l t t PlugPlay ( ) ;

#i f FEATURE UART SEND
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i n t e r f a c e SendMsg as SendUART;

command r e s u l t t PowerMgrEnable ( ) ;

command r e s u l t t PowerMgrDisable ( ) ;

#end i f

}
}

implementation

{
#de f i n e ANALOG SAMPLING TIME 90

#de f i n e DIGITAL SAMPLING TIME 100

#de f i n e MISC SAMPLING TIME 110

#de f i n e MPK RATE 30720 // f i r e twice per minute

#de f i n e MPK TICKS 36 // 18 minutes between samples

#de f i n e MPK QUICK MESH COUNT 60 // MPK take 60 samples at a

// high speed be f o r e lower ing ra t e

#de f i n e ANALOG SEND FLAG 1

#de f i n e DIGITAL SEND FLAG 1

#de f i n e MISC SEND FLAG 1

#de f i n e ERR SEND FLAG 1

#de f i n e PACKET FULL 0x1C1 // MPK Temp, Hum, Batt , ADC0

#i f 0

#de f i n e PACKET FULL 0x1FF

#end i f

#de f i n e MSG LEN 29 // exc ludes TOS header , but i n c l ud e s xbow header

enum {
PENDING = 0 ,

NO MSG = 1

} ;

enum {
MDA300 PACKET1 = 1 ,

MDA300 PACKET2 = 2 ,

MDA300 PACKET3 = 3 ,

MDA300 PACKET4 = 4 ,

MDA300 ERR PACKET = 0 xf8

} ;

/******************************************************

enum {
SENSOR ID = 0 ,

PACKET ID,

NODE ID,

RESERVED,

DATA START

} XPacketDataEnum ;

******************************************************/

/* Messages Bu f f e r s */
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u in t 32 t t ime r r a t e ;

bool s l e e p i n g ; // app l i c a t i o n command s t a t e

bool s end ing packet ;

u i n t 16 t seqno ;

XDataMsg *tmppack ;

TOS Msg packet ;

TOS Msg msg send buf f e r ;

TOS MsgPtr msg ptr ;

i n t packetCount = 0 ; // MPK

in t t imerTicks = 0 ; // MPK

in t maxTicks = 2 ; // MPK Broadcast every minute un t i l

// quckMeshCount > MPK QUICK MESH COUNT

in t quickMeshCount = 0 ; // MPK

u in t16 t msg status , p k t f u l l ;

char t e s t ;

i n t 8 t record [ 2 5 ] ;

s t a t i c void i n i t i a l i z e ( )

{
atomic

{
s l e e p i n g = FALSE;

send ing packet = FALSE;

// t ime r r a t e = XSENSOR SAMPLE RATE; // ORIGINAL LINE

t ime r r a t e = MPK RATE; // MPK

}
}

/****************************************************************************

* I n i t i a l i z e the component . I n i t i a l i z e Leds

*

****************************************************************************/

command r e s u l t t StdControl . i n i t ( ) {

u i n t 8 t i ;

// BEGIN MPK INT CODE

s e i ( ) ; // Enable ex t e rna l i n t e r r up t s

EIMSK &= ˜(1 << 6 ) ; // d i s ab l e ext i n t 6

EICRB &= ˜(0 x03 << 4 ) ; // make i n t 6 low−l e v e l t r i g g e r e d

EIMSK |= (1 << 6 ) ; // turn on ext i n t 6

// END MPK INT CODE

c a l l Leds . i n i t ( ) ;

atomic {
msg ptr = &msg send buf f e r ;
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// send ing packet = FALSE;

}
msg status = 0 ;

p k t f u l l = PACKET FULL;

MAKE BAT MONITOR OUTPUT( ) ; // enable vo l tage r e f power pin as output

MAKE ADC INPUT( ) ; // enable ADC7 as input

// usar t1 i s a l s o connected to ex t e rna l s e r i a l f l a s h

// s e t usar t1 l i n e s to c o r r e c t s t a t e

// TOSH MAKE FLASH SELECT OUTPUT( ) ;

TOSH MAKE FLASH OUT OUTPUT( ) ; // tx output

TOSH MAKE FLASH CLK OUTPUT( ) ; // usar t c l k

// TOSH SET FLASH SELECT PIN ( ) ;

c a l l SamplerControl . i n i t ( ) ;

i n i t i a l i z e ( ) ;

r e turn SUCCESS;

// re turn rcombine ( c a l l SamplerControl . i n i t ( ) , c a l l CommControl . i n i t ( ) ) ;

}

/****************************************************************************

* Star t the component . S ta r t the c l o ck . Setup t imer and sampling

*

****************************************************************************/

command r e s u l t t StdControl . s t a r t ( ) {

c a l l SamplerControl . s t a r t ( ) ;

i f ( c a l l PlugPlay ( ) )

{

c a l l Timer . s t a r t (TIMER REPEAT, t ime r r a t e ) ;

// channel parameteres are i r r e l e v e n t

record [ 1 4 ] = c a l l Sample . getSample (0 ,

TEMPERATURE,

MISC SAMPLING TIME,

SAMPLER DEFAULT) ;

record [ 1 5 ] = c a l l Sample . getSample (0 ,

HUMIDITY,

MISC SAMPLING TIME,

SAMPLER DEFAULT) ;

record [ 1 6 ] = c a l l Sample . getSample (0 ,
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BATTERY,

MISC SAMPLING TIME,

SAMPLER DEFAULT) ;

// s t a r t sampling channe l s . Channels 7−10 with averag ing

// s i n c e they are more p e r c i s e . channe l s 3−6 make a c t i v e e x c i t a t i o n

/* MPK

record [ 0 ] = c a l l Sample . getSample (0 ,

ANALOG,

ANALOG SAMPLING TIME,

SAMPLER DEFAULT ) ;

record [ 1 ] = c a l l Sample . getSample (1 ,

ANALOG,

ANALOG SAMPLING TIME,

SAMPLER DEFAULT ) ;

record [ 2 ] = c a l l Sample . getSample (2 ,

ANALOG,

ANALOG SAMPLING TIME,

SAMPLER DEFAULT) ;

MPK */

/* MPK

record [ 3 ] = c a l l Sample . getSample (3 ,

ANALOG,

ANALOG SAMPLING TIME,

SAMPLER DEFAULT | EXCITATION 33 | DELAY BEFORE MEASUREMENT) ;

record [ 4 ] = c a l l Sample . getSample (4 ,

ANALOG,

ANALOG SAMPLING TIME,

SAMPLER DEFAULT) ;

record [ 5 ] = c a l l Sample . getSample (5 ,

ANALOG,

ANALOG SAMPLING TIME,

SAMPLER DEFAULT) ;

record [ 6 ] = c a l l Sample . getSample (6 ,

ANALOG,

ANALOG SAMPLING TIME,

SAMPLER DEFAULT) ;

MPK */

record [ 7 ] = c a l l Sample . getSample (7 ,

ANALOG,

ANALOG SAMPLING TIME,

AVERAGE FOUR | EXCITATION 25 | DELAY BEFORE MEASUREMENT ) ;

/* MPK

record [ 8 ] = c a l l Sample . getSample (8 ,
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ANALOG,

ANALOG SAMPLING TIME,

AVERAGE FOUR | EXCITATION 25 ) ;

r ecord [ 9 ] = c a l l Sample . getSample (9 ,

ANALOG,

ANALOG SAMPLING TIME,

AVERAGE FOUR | EXCITATION 25 ) ;

MPK */

/* MPK

record [ 1 0 ] = c a l l Sample . getSample (10 ,

ANALOG,

ANALOG SAMPLING TIME,

AVERAGE FOUR | EXCITATION 25 ) ;

r ecord [ 1 1 ] = c a l l Sample . getSample (11 ,

ANALOG,

ANALOG SAMPLING TIME,

SAMPLER DEFAULT) ;

record [ 1 2 ] = c a l l Sample . getSample (12 ,

ANALOG,

ANALOG SAMPLING TIME,

SAMPLER DEFAULT) ;

record [ 1 3 ] = c a l l Sample . getSample (13 ,

ANALOG,

ANALOG SAMPLING TIME,

SAMPLER DEFAULT | EXCITATION 50 | EXCITATION ALWAYS ON) ;

MPK */

/* // MPK

// d i g i t a l chenne l s as accumulat ive counter

record [ 1 7 ] = c a l l Sample . getSample (0 ,

DIGITAL,

DIGITAL SAMPLING TIME,

RESET ZERO AFTER READ | FALLING EDGE) ;

record [ 1 8 ] = c a l l Sample . getSample (1 ,

DIGITAL,

DIGITAL SAMPLING TIME,

RISING EDGE | EVENT) ;

record [ 1 9 ] = c a l l Sample . getSample (2 ,

DIGITAL,

DIGITAL SAMPLING TIME,

SAMPLER DEFAULT | EVENT) ;

record [ 2 0 ] = c a l l Sample . getSample (3 ,

DIGITAL,
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DIGITAL SAMPLING TIME,

FALLING EDGE) ;

record [ 2 1 ] = c a l l Sample . getSample (4 ,

DIGITAL,

DIGITAL SAMPLING TIME,

RISING EDGE) ;

record [ 2 2 ] = c a l l Sample . getSample (5 ,

DIGITAL,

DIGITAL SAMPLING TIME,

RISING EDGE | EEPROM TOTALIZER) ;

// counter channe l s f o r f requency measurement , w i l l r e s e t to zero .

r ecord [ 2 3 ] = c a l l Sample . getSample (0 ,

COUNTER,

MISC SAMPLING TIME,

RESET ZERO AFTER READ | RISING EDGE) ;

c a l l Leds . greenOn ( ) ;

MPK */

}

e l s e {
c a l l Leds . redOn ( ) ;

}

r e turn SUCCESS;

}

/****************************************************************************

* Stop the component .

*

****************************************************************************/

command r e s u l t t StdControl . stop ( ) {

c a l l SamplerControl . s top ( ) ;

r e turn SUCCESS;

}

/****************************************************************************

* Task to transmit rad io message

* NOTE that data payload was a l r eady copied from the cor re spond ing UART packet

****************************************************************************/

task void send rad io msg ( )

{



903. MICA2-BASED WIRELESS ACM VERSION 3 SOFTWARE: MODIFICATION VERSION 2 XMDA300: SHAKE ’N WAKE

u i n t 8 t i ;

u i n t 16 t l en ;

XDataMsg *data ;

// BEGIN MPK INT CODE

EIMSK |= (1 << 6 ) ; // turn on ext i n t 6

// END MPK INT CODE

i f ( s end ing packet )

re turn ;

atomic send ing packet=TRUE;

// F i l l the g iven data bu f f e r .

data = (XDataMsg*) c a l l Send . g e tBu f f e r ( msg ptr , &l en ) ;

tmppack=(XDataMsg *) packet . data ;

f o r ( i = 0 ; i <= s i z e o f (XDataMsg)−1; i++)

( ( u i n t 8 t *) data ) [ i ] = ( ( u i n t 8 t *) tmppack ) [ i ] ;

data−>xmeshHeader . packe t id = 6 ;

data−>xmeshHeader . board id = SENSOR BOARD ID;

data−>xmeshHeader . node id = TOS LOCAL ADDRESS;

data−>xmeshHeader . parent = c a l l RouteControl . getParent ( ) ;

#i f FEATURE UART SEND

i f (TOS LOCAL ADDRESS != 0) {
c a l l Leds . yellowOn ( ) ;

c a l l PowerMgrDisable ( ) ;

TOSH uwait ( 1 000 ) ;

i f ( c a l l SendUART. send (TOS UART ADDR, s i z e o f (XDataMsg ) , msg ptr ) != SUCCESS)

{
atomic send ing packet = FALSE;

c a l l Leds . greenToggle ( ) ;

c a l l PowerMgrEnable ( ) ;

}
}
e l s e

#end i f

{
// Send the RF packet !

c a l l Leds . yellowOn ( ) ;

i f ( c a l l Send . send ( msg ptr , s i z e o f (XDataMsg ) ) != SUCCESS) {
atomic send ing packet = FALSE;

c a l l Leds . yellowOn ( ) ;

c a l l Leds . greenOf f ( ) ;

}
}

}

// BEGIN MPK INT CODE

TOSH SIGNAL(SIG INTERRUPT6)

{
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EIMSK &= ˜(1 << 6 ) ; // d i s ab l e ext i n t 6

post send rad io msg ( ) ;

}
// END MPK INT CODE

#i f FEATURE UART SEND

/**

* Handle complet ion o f sent UART packet .

*

* @author Martin Turon

* @version 2004/7/21 mturon I n i t i a l r e v i s i o n

*/

event r e s u l t t SendUART. sendDone (TOS MsgPtr msg , r e s u l t t su c c e s s )

{
// i f (msg−>addr == TOS UART ADDR) {
atomic msg ptr = msg ;

msg ptr−>addr = TOS BCAST ADDR;

i f ( c a l l Send . send ( msg ptr , s i z e o f (XDataMsg ) ) != SUCCESS) {
atomic send ing packet = FALSE;

c a l l Leds . ye l l owOf f ( ) ;

}

i f (TOS LOCAL ADDRESS != 0) // never turn on power mgr f o r base

c a l l PowerMgrEnable ( ) ;

//}
r e turn SUCCESS;

}
#end i f

/**

* Handle complet ion o f sent RF packet .

*

* @author Martin Turon

* @version 2004/5/27 mturon I n i t i a l r e v i s i o n

*/

event r e s u l t t Send . sendDone (TOS MsgPtr msg , r e s u l t t su c c e s s )

{
atomic {

msg ptr = msg ;

send ing packet = FALSE;

}
c a l l Leds . ye l l owOf f ( ) ;

#i f FEATURE UART SEND

i f (TOS LOCAL ADDRESS != 0) // never turn on power mgr f o r base

c a l l PowerMgrEnable ( ) ;

#end i f

r e turn SUCCESS;

}
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/**

* Handle a s i n g l e dataReady event f o r a l l MDA300 data types .

*

* @author Leah Fera , Martin Turon

*

* @version 2004/3/17 l e a h f e r a I n t i a l r e v i s i o n

* @n 2004/4/1 mturon Improved s t a t e machine

*/

event r e s u l t t

Sample . dataReady ( u i n t 8 t channel , u i n t 8 t channelType , u i n t 16 t data )

{
u i n t 8 t i ;

switch ( channelType ) {
case ANALOG:

switch ( channel ) {
// MSG 1 : f i r s t part o f analog channe l s (0−6)

// case 0 : // Or i g i na l l i n e MPK

case 7 : // MPK ju s t cram ADC7 in to ADC0’ s spot

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . adc0 =data ;

atomic {msg status |=0x01 ;}
break ;

case 1 :

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . adc1 =data ;

atomic {msg status |=0x02 ;}
break ;

case 2 :

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . adc2 =data ;

atomic {msg status |=0x04 ;}
break ;

d e f au l t :

break ;

} // case ANALOG ( channel )

break ;

case DIGITAL :

switch ( channel ) {
case 0 :

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . d ig0=data ;

atomic {msg status |=0x08 ;}
break ;
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case 1 :

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . d ig1=data ;

atomic {msg status |=0x10 ;}
break ;

case 2 :

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . d ig2=data ;

atomic {msg status |=0x20 ;}
break ;

d e f au l t :

break ;

} // case DIGITAL ( channel )

break ;

case BATTERY:

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . v r e f =data ;

atomic {msg status |=0x40 ;}
break ;

case HUMIDITY:

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . humid =data ;

atomic {msg status |=0x80 ;}
break ;

case TEMPERATURE:

tmppack=(XDataMsg *) packet . data ;

tmppack−>xData . datap6 . humtemp =data ;

atomic {msg status |=0x100 ;}
break ;

d e f au l t :

break ;

} // switch ( channelType )

i f ( s end ing packet )

re turn SUCCESS;

i f ( msg status == p k t f u l l ) {
msg status = 0 ;

packetCount++; // MPK

i f ( packetCount >= 3) // MPK

{ // MPK

c a l l SamplerControl . s top ( ) ; // MPK

packetCount = 0 ; // MPK
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// get r i d o f t imer t i c k s accumulated whi l e sampling MPK

atomic { t imerTicks = 0 ;} // MPK

} // MPK

i f ( packetCount > 1) // MPK f i r s t ADC read ing always i s bad

post send rad io msg ( ) ;

}

r e turn SUCCESS;

}

/****************************************************************************

* Timer Fired −
*

****************************************************************************/

event r e s u l t t Timer . f i r e d ( ) {
/* MPK

i f ( send ing packet )

re turn SUCCESS; //don ’ t overrun bu f f e r s

i f ( t e s t != 0) {
t e s t =0;

c a l l r e l a y no rma l l y c l o s e d . t o gg l e ( ) ;

c a l l Leds . greenOn ( ) ;

}
e l s e {

t e s t =1;

c a l l r e l ay norma l ly open . t o gg l e ( ) ;

c a l l Leds . greenOn ( ) ;

}

MPK */

// MPK i f enough t i ck s , turn on the MDA300 and do a new

// MPK round o f getSample c a l l s

atomic{ t imerTicks ++;} // MPK

i f ( quickMeshCount > MPK QUICK MESH COUNT)// MPK

{ // MPK

atomic{maxTicks = MPK TICKS;} // MPK

} // MPK

// MPK

// c a l l RouteControl . manualUpdate ( ) ; // MPK

i f ( ( t imerTicks < maxTicks ) && ( maxTicks > 0) ) // MPK

return SUCCESS; // MPK

atomic { t imerTicks = 0 ;} // MPK

atomic{quickMeshCount++;} // MPK

c a l l SamplerControl . i n i t ( ) ; // MPK I s t h i s nece s sa ry ?

c a l l SamplerControl . s t a r t ( ) ; // MPK

i f ( c a l l PlugPlay ( ) ) // MPK

{ // MPK
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r ecord [ 1 4 ] = c a l l Sample . getSample (0 ,

TEMPERATURE,

MISC SAMPLING TIME,

SAMPLER DEFAULT) ; // MPK

record [ 1 5 ] = c a l l Sample . getSample (0 ,

HUMIDITY,

MISC SAMPLING TIME,

SAMPLER DEFAULT) ; // MPK

record [ 1 6 ] = c a l l Sample . getSample (0 , BATTERY,MISC SAMPLING TIME,SAMPLER DEFAULT) ; // MPK

record [ 7 ] = c a l l Sample . getSample (7 ,

ANALOG,

ANALOG SAMPLING TIME,AVERAGE FOUR |
EXCITATION 25 |
DELAY BEFORE MEASUREMENT ) ; // MPK

}

r e turn SUCCESS;

}

/**

* Handles a l l broadcast command messages sent over network .

*

* NOTE: Bcast messages w i l l not be r e c e i v ed i f seq no i s not proper ly

* s e t in f i r s t two bytes o f data payload . Also , payload i s

* the remaining data a f t e r the r equ i r ed seq no .

*

* @version 2004/10/5 mturon I n i t i a l v e r s i on

*/

event r e s u l t t XCommand. r e c e i v ed (XCommandOp *opcode ) {

switch ( opcode−>cmd) {
case XCOMMAND SET RATE:

// Change the data c o l l e c t i o n ra t e .

/* MPK

t ime r r a t e = opcode−>param . newrate ;

c a l l Timer . stop ( ) ;

c a l l Timer . s t a r t (TIMER REPEAT, t ime r r a t e ) ;

MPK */

atomic{maxTicks = opcode−>param . newrate ;} // MPK

atomic{ t imerTicks = 0 ;} // MPK

break ;

case XCOMMANDSLEEP:

// Stop c o l l e c t i n g data , and go to s l e e p .

s l e e p i n g = TRUE;

c a l l Timer . stop ( ) ;

c a l l Leds . s e t ( 0 ) ;

break ;

case XCOMMANDWAKEUP:

// Wake up from s l e ep s t a t e .

i f ( s l e e p i n g ) {
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i n i t i a l i z e ( ) ;

c a l l Timer . s t a r t (TIMER REPEAT, t ime r r a t e ) ;

s l e e p i n g = FALSE;

}
break ;

case XCOMMANDRESET:

// Reset the mote now .

break ;

case XCOMMANDACTUATE:

break ;

d e f au l t :

break ;

}

r e turn SUCCESS;

}

#i f d e f XMESHSYNC

task void SendPing ( ) {
XDataMsg *pReading ;

u i n t 16 t Len ;

i f ( ( pReading = (XDataMsg *) c a l l Send . g e tBu f f e r ( msg ptr ,&Len ) ) ) {
pReading−>xmeshHeader . parent = c a l l RouteControl . getParent ( ) ;

i f ( ( c a l l Send . send ( msg ptr , s i z e o f (XDataMsg ) ) ) != SUCCESS)

atomic send ing packet = FALSE;

}

}

event TOS MsgPtr DownTree . r e c e i v e (TOS MsgPtr pMsg , void * payload , u i n t 16 t payloadLen ) {

i f ( ! s end ing packet ) {
c a l l Leds . ye l lowToggle ( ) ;

atomic send ing packet = TRUE;

post SendPing ( ) ; // pMsg−>XXX) ;

}
r e turn pMsg ;

}
#end i f

}
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2. UC-7420 Software

2.1. xbow/beta/tools/src/xcmd directory.

/**

* Sends commands to the s e r i a l port to c on t r o l a w i r e l e s s s enso r network .

*

* @f i l e xcommand . c

* @author Martin Turon

* @version 2004/10/3 mturon I n i t i a l v e r s i on

*

* Copyright ( c ) 2004 Crossbow Technology , Inc . Al l r i g h t s r e s e rved .

*

* $Id : xcommand . c , v 1 .4 2004/11/11 01 : 00 : 51 mturon Exp $

*/

#inc lude ”xcommand . h”

s t a t i c const char * g v e r s i on =

”$Id : xcommand . c , v 1 .4 2004/11/11 01 : 00 : 51 mturon Exp $ ” ;

/** A s t ru c tu r e to s t o r e parsed parameter f l a g s . */

typede f union {
unsigned f l a t ;

s t r u c t {
// output d i sp l ay opt ions

unsigned d i sp lay raw : 1 ; //!< raw TOS packets

unsigned d i sp l ay pa r s ed : 1 ; //!< pu l l out s enso r r ead ings

unsigned d i sp l ay cooked : 1 ; //!< convert to eng in e e r i ng un i t s

unsigned expor t par sed : 1 ; //!< output comma de l im i t ed f i e l d s

unsigned export cooked : 1 ; //!< output comma de l im i t ed f i e l d s

unsigned l og pa r s ed : 1 ; //!< l og output to database

unsigned log cooked : 1 ; //!< l og output to database

unsigned d i sp l ay t ime : 1 ; //!< d i sp l ay timestamp o f packet

unsigned d i s p l a y a s c i i : 1 ; //!< d i sp l ay packet as ASCII cha ra c t e r s

unsigned d i s p l a y r s vd : 7 ; //!< pad f i r s t word f o r output opt ions

// modes o f ope ra t i on

unsigned d i s p l a y h e l p : 1 ;

unsigned d i sp lay baud : 1 ; //!< baud was s e t by user

unsigned mode debug : 1 ; //!< debug s e r i a l port

unsigned mode quiet : 1 ; //!< suppres s headers

unsigned mode vers ion : 1 ; //!< pr in t v e r s i o n s o f a l l modules

unsigned mode socket : 1 ; //!< connect to a s e r i a l fo rwarder

unsigned mode framing : 2 ; //!< auto=0, framed=1, unframed=2

} b i t s ;

s t r u c t {
unsigned shor t output ; //!< one output opt ion r equ i r ed

unsigned shor t mode ;

} opt ions ;

} s params ;
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/** A va r i ab l e to s t o r e parsed parameter f l a g s . */

s t a t i c s params g params ;

s t a t i c i n t g ostream ; //!< Handle o f output stream

s t a t i c char * g command ;

unsigned char g am type = AMTYPEXCOMMAND; //!< TOS AM type o f command to send

char * g argument ;

i n t g seq no = 100 ; //!< Broadcast sequence number

unsigned g frame = 0x26 ; //!< Packe t i z e r sequence number

unsigned g group = 0 x f f ;

unsigned g de s t = 0xFFFF; //!< Dest inat i on nodeid (0xFFFF = a l l )

void xcommand print help ( ) {
p r i n t f (

”\nUsage : xcommand <−?|v | q> command argument”

”\n <−s=device> <−b=baud> <− i=s e r v e r : port >”

”\n <−n=nodeid> <−g=group> <−#=seq no >”

”\n −? = d i sp l ay help [ he lp ] ”

”\n −q = qu i e t mode ( suppres s headers )”

”\n −v = show ve r s i on o f a l l modules”

”\n −b = se t the baudrate [ baud=#|mica2 | mica2dot ] ”

”\n −s = s e t s e r i a l port dev i ce [ dev i c e=com1 ] ”

”\n − i = i n t e r n e t s e r i a l fo rwarder [ i n e t=host : port ] ”

”\n −n = nodeid to send command to [ node=nodeid ] ”

”\n −g = group to send command over [ group=groupid ] ”

”\n −# = sequence number o f command [#=seq no ] ”

”\n”

”\n XCommand l i s t : ”

”\n wake , s l e ep , r e s e t ”

//”\n s e t r a t e < i n t e r v a l in m i l l i s e c >”

”\n s e t r a t e < i n t e r v a l in seconds >”

”\n s e t l e d s <number from 0−7>”

”\n set sound <0=o f f |1=on>”

”\n red on , r e d o f f , r e d t o g g l e ”

”\n green on , g r e en o f f , g r e en t o gg l e ”

”\n yel low on , y e l l ow o f f , y e l l ow t o gg l e ”

”\n s e t qu i c k <0=o f f |1=on>”

”\n s e t t i c k s <i n t ege r >”

”\n s e t po t <i n t ege r >”

”\n\n”

) ;

}

/**

* Extracts command l i n e opt ions and s e t s f l a g s i n t e r n a l l y .

*

* @param argc Argument count

* @param argv Argument vec to r

*

* @author Martin Turon



2. UC-7420 SOFTWARE 99

*

* @version 2004/3/10 mturon I n t i a l v e r s i on

* @n 2004/3/12 mturon Added −b,−s ,−q,−x

* @n 2004/8/04 mturon Added − l [ ver . 1 . 1 1 ]

* @n 2004/8/22 mturon Added − i [ ver . 1 . 1 3 ]

* @n 2004/9/27 mturon Added −t [ ver . 1 . 1 5 ]

* @n 2004/9/29 mturon Added −f ,−a [ v 1 . 1 6 ]

*/

void pa r s e a r g s ( i n t argc , char ** argv )

{
// This va lue i s s e t i f /when the b i t f l a g i s s e t .

unsigned baudrate = 0 ;

char * s e rve r , *port ;

g params . f l a t = 0 ; /* de f au l t to no params s e t */

x p a c k e t i n i t i a l i z e ( ) ;

whi l e ( argc ) {
i f ( ( argv [ argc ] ) && (* argv [ argc ] == ’− ’)) {

switch ( argv [ argc ] [ 1 ] ) {
case ’ ? ’ :

g params . b i t s . d i s p l a y h e l p = 1 ;

break ;

case ’q ’ :

g params . b i t s . mode quiet = 1 ;

break ;

case ’p ’ :

g params . b i t s . d i s p l ay pa r s ed = 1 ;

break ;

case ’ r ’ :

g params . b i t s . d i sp lay raw = 1 ;

break ;

case ’ c ’ :

g params . b i t s . d i sp l ay cooked = 1 ;

break ;

case ’ f ’ : {
switch ( argv [ argc ] [ 2 ] ) {

case ’= ’ : // s p e c i f y a r b i t r a r y o f f s e t

g params . b i t s . mode framing = a to i ( argv [ argc ]+3)&3;

break ;

case ’ a ’ : // automatic deframing

g params . b i t s . mode framing = 0 ;

break ;

case ’ 0 ’ :

case ’n ’ : // assume no framing
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g params . b i t s . mode framing = 2 ;

break ;

case ’ 1 ’ : // f o r c e framing

d e f au l t :

g params . b i t s . mode framing = 1 ;

break ;

}
break ;

}

case ’b ’ :

i f ( argv [ argc ] [ 2 ] == ’= ’) {
baudrate = x s e r i a l s e t b a ud ( argv [ argc ]+3) ;

g params . b i t s . d i sp lay baud = 1 ;

}
break ;

case ’ s ’ :

i f ( argv [ argc ] [ 2 ] == ’= ’) {
x s e r i a l s e t d e v i c e ( argv [ argc ]+3) ;

}
break ;

case ’ a ’ :

i f ( argv [ argc ] [ 2 ] == ’= ’) {
g am type = a t o l ( argv [ argc ]+3) ;

}
break ;

case ’ g ’ :

i f ( argv [ argc ] [ 2 ] == ’= ’) {
g group = a to i ( argv [ argc ]+3) ;

}
break ;

case ’n ’ :

i f ( argv [ argc ] [ 2 ] == ’= ’) {
g de s t = a t o i ( argv [ argc ]+3) ;

}
break ;

case ’# ’:

i f ( argv [ argc ] [ 2 ] == ’= ’) {
g seq no = a to i ( argv [ argc ]+3) ;

}
break ;

case ’ t ’ :

g params . b i t s . d i sp l ay t ime = 1 ;

break ;

case ’ i ’ :
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g params . b i t s . mode socket = 1 ;

i f ( argv [ argc ] [ 2 ] == ’= ’) {
s e r v e r = argv [ argc ]+3;

port = s t r ch r ( se rver , ’ : ’ ) ;

i f ( port ) {
*port++ = ’\0 ’ ;

x s o c k e t s e t p o r t ( port ) ;

}
x s o c k e t s e t s e r v e r ( s e r v e r ) ;

}
break ;

case ’v ’ :

g params . b i t s . mode vers ion = 1 ;

break ;

case ’d ’ :

g params . b i t s . mode debug = 1 ;

break ;

}
} e l s e {

i f ( argv [ argc ] ) {
// p ro c e s s i ng arguments backwards , so always update command .

i f ( g command) {
g argument = g command ;

}
g command = argv [ argc ] ;

}
}

argc−−;

}

i f ( ! g params . b i t s . mode quiet ) {
// Summarize parameter s e t t i n g s

p r i n t f (”xcommand Ver:%s \n” , g v e r s i on ) ;

i f ( g params . b i t s . mode vers ion ) xpa ck e t p r i n t v e r s i o n s ( ) ;

p r i n t f (” Using params : ” ) ;

i f ( g params . b i t s . d i s p l a y h e l p ) p r i n t f ( ” [ he lp ] ” ) ;

i f ( g params . b i t s . d i sp lay baud ) p r i n t f ( ” [ baud=0x%04x ] ” , baudrate ) ;

i f ( g params . b i t s . d i sp lay raw ) p r i n t f ( ” [ raw ] ” ) ;

i f ( g params . b i t s . d i s p l a y a s c i i ) p r i n t f ( ” [ a s c i i ] ” ) ;

i f ( g params . b i t s . d i s p l ay pa r s ed ) p r i n t f ( ” [ parsed ] ” ) ;

i f ( g params . b i t s . d i sp l ay cooked ) p r i n t f ( ” [ cooked ] ” ) ;

i f ( g params . b i t s . expor t par sed ) p r i n t f ( ” [ export ] ” ) ;

i f ( g params . b i t s . d i sp l ay t ime ) p r i n t f ( ” [ timed ] ” ) ;

i f ( g params . b i t s . export cooked ) p r i n t f ( ” [ convert ] ” ) ;

i f ( g params . b i t s . l og cooked ) p r i n t f ( ” [ l o gg ing ] ” ) ;

i f ( g params . b i t s . mode framing==1)p r i n t f ( ” [ framed ] ” ) ;

i f ( g params . b i t s . mode framing==2)p r i n t f ( ” [ unframed ] ” ) ;

i f ( g params . b i t s . mode socket ) p r i n t f ( ” [ i n e t=%s :%u ] ” ,

x s o c k e t g e t s e r v e r ( ) ,

x s o c k e t g e t po r t ( ) ) ;

i f ( g params . b i t s . mode debug ) {
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p r i n t f ( ” [ debug − s e r i a l dump ! ] \n ” ) ;

x se r i a l po r t dump ( ) ;

}
p r i n t f (”\n ” ) ;

}

i f ( g params . b i t s . d i s p l a y h e l p ) {
xcommand print help ( ) ;

e x i t ( 0 ) ;

}

/* Defau l t to d i s p l ay i ng packets as raw , parsed , and cooked . */

i f ( g params . opt ions . output == 0) {
g params . b i t s . d i sp lay raw = 1 ;

g params . b i t s . d i s p l ay pa r s ed = 1 ;

g params . b i t s . d i sp l ay cooked = 1 ;

}

/* Stream i n i t i a l i z a t i o n */

// Set STDOUT and STDERR to be l i n e bu f f e red , so output i s not delayed .

s e t l i n e b u f ( stdout ) ;

s e t l i n e b u f ( s t d e r r ) ;

i f ( g params . b i t s . mode socket ) {
g ostream = xsocke t por t open ( ) ;

} e l s e {
g ostream = x s e r i a l p o r t o p en ( ) ;

}
}

i n t xmain get verbose ( ) {
r e turn ! g params . b i t s . mode quiet ;

}

/**

* The main entry po int f o r the s enso r commander conso l e app l i c a t i o n .

*

* @param argc Argument count

* @param argv Argument vec to r

*

* @author Martin Turon

* @version 2004/10/3 mturon I n t i a l v e r s i on

*/

i n t main ( i n t argc , char ** argv )

{
i n t l en = 0 ;

unsigned char bu f f e r [ 2 5 5 ] ;

p a r s e a r g s ( argc , argv ) ;

i f ( ! g command) {
xcommand print help ( ) ;
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e x i t ( 2 ) ;

}

i f ( ! xpacket get app ( g am type ) ) {
p r i n t f (” e r r o r : No command tab l e f o r AM type : %d” , g am type ) ;

e x i t ( 2 ) ;

}
XCmdBuilder cmd bldr = xpack e t g e t bu i l d e r ( g am type , g command ) ;

i f ( ! cmd bldr ) {
p r i n t f (” e r r o r : Command not found f o r AM type %d : %s ” ,

g am type , g command ) ;

e x i t ( 2 ) ;

}

p r i n t f (” Sending (#%d) %s %s : ” , g seq no , g command , g argument ) ;

l en = xpacket bui ld cmd ( bu f f e r , cmd bldr , g params . b i t s . mode socket ) ;

xpacket pr in t raw ( bu f f e r , l en ) ;

x s e r i a l p o r t w r i t e p a c k e t ( g ostream , bu f f e r , l en ) ;

r e turn 1 ;

}

//####################### User Manual Fol lows ##############################

/**

@mainpage XCommand Documentation

@sect ion ve r s i on Vers ion

$Id : xcommand . c , v 1 .4 2004/11/11 01 : 00 : 51 mturon Exp $

@sect ion usage Usage

Usage : xcommand <−?|v | q> command argument

@n <−s=device> <−b=baud> <− i=s e r v e r : port>

@n <−n=nodeid> <−g=group> <−#=seq no> <−a=app AM type>

@n −? = d i sp l ay help [ he lp ]

@n −q = qu i e t mode ( suppres s headers )

@n −v = show ve r s i on o f a l l modules

@n −b = se t the baudrate [ baud=#|mica2 | mica2dot ]

@n −s = s e t s e r i a l port dev i ce [ dev i c e=com1 ]

@n − i = i n t e r n e t s e r i a l fo rwarder [ i n e t=host : port ]

@n −n = nodeid to send command to [ node=nodeid ]

@n −g = group to send command over [ group=groupid ]

@n −a = app l i c a t i o n or AM type o f command message [ app=type ]

@n −# = sequence number o f command [#=seq no ]

@n

@n XCommand l i s t :

@n wake , s l e ep , r e s e t

@n s e t r a t e < i n t e r v a l in m i l l i s e c >

@n s e t l e d s <number from 0−7>

@n set sound <0=o f f |1=on>

@n red on , r e d o f f , r e d t o g g l e
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@n green on , g r e en o f f , g r e en t o gg l e

@n yel low on , y e l l ow o f f , y e l l ow t o gg l e

@n

@sect ion params Parameters

@subsect ion help −? [ he lp ]

XCommand has many modes o f opera t i on that can be c on t r o l l e d by pas s ing command

l i n e parameters . The cur rent l i s t o f the se command l i n e opt ions and a b r i e f

usage exp lanat ion i s always a v a i l a b l e by pas s ing the −? f l a g .

@n

@n A d e t a i l exp lanat ion o f each command l i n e opt ion as o f v e r s i on 1 .1 f o l l ow s .

@subsect ion v e r s i o n s −v [ v e r s i on s ]

Di sp lays complete ve r s i on in fo rmat ion f o r a l l sensorboard decoding modules

with in xcommand .

@n $ xcmd −v

@n xcommand Ver : Id : xcommand . c , v 1 .1 2004/10/07 19 : 33 : 13 mturon Exp

@n f8 : Id : cmd XMesh . c , v 1 .4 2004/10/08 00 : 33 : 20 mturon Exp

@n 30 : Id : cmd XSensor . c , v 1 . 2 2004/10/07 23 : 14 : 25 mturon Exp

@n 12 : Id : cmd Surge . c , v 1 .1 2004/10/07 19 : 33 : 13 mturon Exp

@n 08 : Id : cmd SimpleCmd . c , v 1 .1 2004/10/07 19 : 33 : 13 mturon Exp

@subsect ion qu i e t −q [ qu i e t ]

This f l a g suppre s s e s the standard xcommand header which d i s p l a y s the

ve r s i on s t r i n g and parameter s e l e c t i o n s .

@subsect ion baud −b=baudrate [ baud ]

This f l a g a l l ows the user to s e t the baud ra t e o f the s e r i a l l i n e

connect ion . The d e f au l t baud ra t e i s 57600 b i t s per second which i s

compatib le with the Mica2 . The de s i r ed baudrate must be passed as a

number d i r e c t l y a f t e r the equa l s s i gn with no spaces inbetween , i . e .

−b=19200. Optional ly , a product name can be passed in l i e u o f an ac tua l

number and the proper baud w i l l be set , i . e . −b=mica2dot . Val id product

names are :

mica2 (57600 baud )

mica2dot (19200 baud )

@subsect ion s e r i a l −s=port [ s e r i a l ]

This f l a g g i v e s the user the a b i l i t y to s p e c i f y which COM port or dev i c e

xcommand should use . The d e f au l t port i s /dev/ ttyS0 or the UNIX

equ iva l en t to COM1. The given port must be passed d i r e c t l y a f t e r the
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equa l s s i gn with no spaces , i . e . −s=com3 .

@subsect ion i n t e r n e t − i=hostname : port [ i n e t ]

This f l a g t e l l s xcmd to connect v ia a s e r i a l forwarder over a TCP/IP

i n t e r n e t socke t . Spec i f y the hostname and port to connect in the

argument . The d e f au l t hostname i s l o c a l ho s t , and the d e f au l t port 9001 .

The keyword ’mib600 ’ can be passed as an a l i a s to port 10002 when

connect ing to that hardware dev i c e . The hostname and port must be passed

d i r e c t l y a f t e r the equa l s s i gn with no spaces with a op t i ona l co lon

inbetween , i . e . − i=remote , − i =10 . 1 . 1 . 1 : 9000 , − i=mymib : mib600 , − i =:9002 ,

− i=l o c a l h o s t : 9003 , or − i=s t a r ga t e . xbow . com .

@subsect ion node −n=nodeid [ node ]

This f l a g s p e c i f i e s which node to send the message to . When not passed ,

the broadcast address i s used (0xFFFF ) .

@subsect ion group −g=group [ group ]

This f l a g s p e c i f i e s which AM group id to send the message on . Nodes

t y p i c a l l y i gnor e messages f o r a group which they have not been programmed

for , so i t i s important to pass the c o r r e c t group here .

@subsect ion sequence −#=seq no [ sequence ]

This f l a g d e f i n e s the sequence number that w i l l be used f o r sending the

command packet . The TinyOS Bcast component uses the sequence number to

i n su r e that the same command doesn ’ t c y c l e through the network f o r e v e r .

Try and increment t h i s number s y s t ema t i c a l l y everyt ime a command message

i s sent .

@subsect ion app l i c a t i o n −a=am type [ app ]

This f l a g s p e c i f i e s which AM TOS type to send the message on . The AM type

can be passed as an in t ege r , or as an app l i c a t i o n name . For example ,

Surge sends commands on AM TYPE=18. To s e t the ra t e o f a Surge node , one

would use ‘xcmd −a=18 s e t r a t e ‘ . The d e f au l t am type w i l l work f o r any

app l i c a t i o n that uses the TinyOS XCommand component , such as XSensor .

@sect ion params Commands

@subsect ion s l e e p [XCommand]

Wil l t e l l the mote to stop c o l l e c t i n g data and go to s l e e p .

@subsect ion wake [XCommand]

Wil l wake up a mote and r e s t a r t data a qu i s i t i o n from the s l e e p s t a t e .

@subsect ion s e t r a t e [XCommand]

The s e t r a t e command w i l l change the data a qu i s i t i o n duty cy c l e o f the
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mote . The f i r s t argument i s the new timer i n t e r v a l in m i l l i s e c ond s .

@subsect ion s e t l e d s [XCommand]

The s e t l e d s command w i l l actuate a l l th ree LEDs o f a mote us ing the

f o l l ow i n g encoding o f the f i r s t argument : b i t 1 = red , b i t 2 = green , b i t

3 = ye l low . Pass ing a 7 f o r i n s t ance w i l l turn a l l the LEDs on , whi l e

pas s ing a 0 w i l l turn them a l l o f f .

@sect ion bu i l d i ng Build Process

The source code f o r the xcommand too l i s l o ca t ed at : /opt/ t inyos −1.x/ con t r i b /xbow/ t o o l s / s r c /xcmd .

@n@n

To bu i ld the too l , change to the xcmd source d i r e c t o r y and run ‘make ‘ .

@n@n

To get the l a t e s t v e r s i on o f the source , change to the xcmd source

d i r e c t o r y and run ‘ cvs update ‘ .

@sect ion setup Setup

Xcommand i s a command l i n e t o o l that can be run from a cygwin s h e l l by

simply typing ‘xcmd ‘ . The executab l e needs to be in your working path to

use i t . A s imple way to add Xcommand to your working path i s to c r e a t e a

s o f t l i n k to i t by running the f o l l ow i n g command :

@n$ ln −s /opt/ t inyos −1.x/ con t r i b /xbow/ t o o l s / s r c /xcmd /usr / l o c a l / bin /xcmd

@n@n

You can use Xcommand to actuate subdev i ce s on a mote such as the LEDs ,

sounder , or r e l a y s . The commands can be sent to e i t h e r one mote over a

s e r i a l l ink , or a w i r e l e s s network o f motes . In both con f i gu r a t i on s , you

need to have a MIB510 board connected v ia a s e r i a l cab l e to your PC.

@n@n

For a s i n g l e mote con f i gu ra t i on , the mote must be programmed with a

XSensorMXX### app l i c a t i on and plugged in to the MIB510 . The mote w i l l

l i s t e n f o r command packets over the UART and rad io whenever i t has power .

@n@n

For the network o f motes con f i gu ra t i on , a base s t a t i o n mote needs to be

programmed with TOSBase and plugged in to the MIB510 . Al l other motes need

to be i n s t a l l e d with an XSensorMXX## app l i c a t i o n and put with in range o f the

base s t a t i o n or a va l i d multi−hop peer . Take care to program a l l the motes

to the same frequency and group id .

*/
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2.2. xbow/beta/tools/src/xcmd/apps directory.

/**

* Handles gene ra t ing and sending commands to con t r o l an XSensor app l i c a t i o n .

*

* @f i l e cmd XSensor . c

* @author Martin Turon

* @version 2004/10/5 mturon I n i t i a l v e r s i on

*

* Copyright ( c ) 2004 Crossbow Technology , Inc . Al l r i g h t s r e s e rved .

*

* $Id : cmd XSensor . c , v 1 . 5 2005/02/02 05 : 47 : 40 husq Exp $

*/

#inc lude ” . . / xcommand . h”

enum {
// Bas ic i n s t r u c t i o n s :

XCOMMANDEND = 0x0 ,

XCOMMANDNOP = 0x1 ,

XCOMMAND GET SERIALID,

// Power Management :

XCOMMANDRESET = 0x10 ,

XCOMMAND SLEEP,

XCOMMANDWAKEUP,

// Bas ic update ra t e :

XCOMMAND SET RATE = 0x20 , // Update ra t e

XCOMMANDGETRATE,

// MoteConfig Parameter s e t t i n g s :

XCOMMAND GET CONFIG = 0x30 , // Return rad io f r e q and power

XCOMMAND SET NODEID,

XCOMMANDSETGROUP,

XCOMMAND SET RF POWER,

XCOMMAND SET RF CHANNEL,

// Actuation :

XCOMMANDACTUATE = 0x40 ,

} XCommandOpcode ;

enum {
XCMD DEVICE LED GREEN,

XCMD DEVICE LED YELLOW,

XCMD DEVICE LED RED,

XCMD DEVICE LEDS,

XCMD DEVICE SOUNDER,

XCMD DEVICE RELAY1,

XCMD DEVICE RELAY2,

XCMD DEVICE RELAY3,

XCMD DEVICE POT

} XSensorSubDevice ;



1083. MICA2-BASED WIRELESS ACM VERSION 3 SOFTWARE: MODIFICATION VERSION 2 XMDA300: SHAKE ’N WAKE

// added pot l i n e to above MPK

enum {
XCMD STATE OFF = 0 ,

XCMD STATE ON = 1 ,

XCMD STATE TOGGLE

} XSensorSubState ;

typede f s t r u c t XCommandOp {
u in t 16 t cmd ; // XCommandOpcode

union {
u in t 32 t newrate ; //!< FOR XCOMMAND SET RATE

u in t16 t nodeid ; //!< FOR XCOMMAND SET NODEID

u in t 8 t group ; //!< FOR XCOMMANDSETGROUP

u in t 8 t r f power ; //!< FOR XCOMMAND SET RF POWER

u in t32 t r f c h anne l ; //!< FOR XCOMMAND SET RF CHANNEL

/** FOR XCOMMANDACCTUATE */

s t r u c t {
u in t 16 t dev i ce ; //!< LEDS, sounder , r e lay , . . .

u i n t 16 t s t a t e ; //!< o f f , on , togg le , . . .

} actuate ;

} param ;

} a t t r i b u t e ( ( packed ) ) XCommandOp;

typede f s t r u c t XCommandMsg {
TOSMsgHeader to s ;

u i n t 16 t seq no ; //!< Required by l i b /Broadcast /Bcast

u i n t 16 t des t ; //!< Dest inat i on nodeid (0xFFFF f o r a l l )

XCommandOp i n s t [ 1 ] ;

} a t t r i b u t e ( ( packed ) ) XCommandMsg ;

void xcmd set header ( char * bu f f e r )

{
// F i l l in TOS msg header .

XCommandMsg *msg = (XCommandMsg *) bu f f e r ;

msg−>to s . addr = g de s t ;

msg−>to s . type = AMTYPEXCOMMAND;

msg−>to s . group = g group ;

msg−>to s . l ength = s i z e o f (XCommandMsg) − s i z e o f (TOSMsgHeader ) ;

}

i n t xcmd basic ( char * bu f f e r , i n t opcode )

{
XCommandMsg *msg = (XCommandMsg *) bu f f e r ;

xcmd set header ( bu f f e r ) ;

// Data payload

msg−>seq no = g seq no ;
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msg−>dest = g de s t ;

msg−>i n s t [ 0 ] . cmd = opcode ;

msg−>i n s t [ 0 ] . param . newrate = 0xCCCCCCCC; // F i l l unused in known way

return s i z e o f (XCommandMsg ) ;

}

i n t xcmd actuate ( char * bu f f e r , i n t device , i n t s t a t e )

{
XCommandMsg *msg = (XCommandMsg *) bu f f e r ;

xcmd set header ( bu f f e r ) ;

// Data payload

msg−>seq no = g seq no ;

msg−>dest = g de s t ;

msg−>i n s t [ 0 ] . cmd = XCOMMANDACTUATE;

msg−>i n s t [ 0 ] . param . actuate . dev i c e = dev i c e ;

msg−>i n s t [ 0 ] . param . actuate . s t a t e = s t a t e ;

r e turn s i z e o f (XCommandMsg ) ;

}

i n t x cmd ge t s e r i a l i d ( char * bu f f e r ) { r e turn xcmd basic ( bu f f e r , XCOMMAND GET SERIALID) ; }
i n t xcmd get con f ig ( char * bu f f e r ) { r e turn xcmd basic ( bu f f e r , XCOMMAND GET CONFIG) ; }
i n t xcmd reset ( char * bu f f e r ) { r e turn xcmd basic ( bu f f e r , XCOMMANDRESET) ;

}
i n t xcmd sleep ( char * bu f f e r ) { r e turn xcmd basic ( bu f f e r , XCOMMANDSLEEP) ;

}
i n t xcmd wake ( char * bu f f e r ) { r e turn xcmd basic ( bu f f e r , XCOMMANDWAKEUP) ; }

i n t xcmd green o f f ( char * bu f f e r ) {
r e turn xcmd actuate ( bu f f e r , XCMD DEVICE LED GREEN, 0 ) ;

}
i n t xcmd green on ( char * bu f f e r ) {

r e turn xcmd actuate ( bu f f e r , XCMD DEVICE LED GREEN, 1 ) ;

}
i n t xcmd green togg le ( char * bu f f e r ) {

r e turn xcmd actuate ( bu f f e r , XCMD DEVICE LED GREEN, 2 ) ;

}
i n t xcmd red o f f ( char * bu f f e r ) {

r e turn xcmd actuate ( bu f f e r , XCMD DEVICE LED RED, 0 ) ;

}
i n t xcmd red on ( char * bu f f e r ) {

r e turn xcmd actuate ( bu f f e r , XCMD DEVICE LED RED, 1 ) ;

}
i n t xcmd red togg le ( char * bu f f e r ) {

r e turn xcmd actuate ( bu f f e r , XCMD DEVICE LED RED, 2 ) ;

}
i n t xcmd ye l l ow o f f ( char * bu f f e r ) {

r e turn xcmd actuate ( bu f f e r , XCMD DEVICE LED YELLOW, 0 ) ;

}
i n t xcmd yel low on ( char * bu f f e r ) {

r e turn xcmd actuate ( bu f f e r , XCMD DEVICE LED YELLOW, 1 ) ;

}
i n t xcmd ye l low togg le ( char * bu f f e r ) {

r e turn xcmd actuate ( bu f f e r , XCMD DEVICE LED YELLOW, 2 ) ;
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}

//MPK

in t xcmd set pot ( char * bu f f e r ) {
i n t pot = 7 ;

i f ( g argument ) pot = a t o i ( g argument ) ;

r e turn xcmd actuate ( bu f f e r , XCMD DEVICE POT, pot ) ;

}

i n t xcmd se t l ed s ( char * bu f f e r ) {
i n t l e d s = 7 ; // d e f au l t to a l l on .

i f ( g argument ) l e d s = a t o i ( g argument ) ;

r e turn xcmd actuate ( bu f f e r , XCMD DEVICE LEDS, l e d s ) ;

}

i n t xcmd set sounder ( char * bu f f e r ) {
i n t sounder = 0 ; // d e f au l t to o f f .

i f ( g argument ) sounder = a t o i ( g argument ) ;

r e turn xcmd actuate ( bu f f e r , XCMD DEVICE SOUNDER, sounder ) ;

}

unsigned xcmd se t con f i g ( char * bu f f e r , unsigned cmd , unsigned mask)

{
XCommandMsg *msg = (XCommandMsg *) bu f f e r ;

unsigned arg = mask ; // d e f au l t to maximum value

i f ( g argument ) arg = a t o i ( g argument ) ;

arg &= mask ;

xcmd set header ( bu f f e r ) ;

// Data payload

msg−>seq no = g seq no ;

msg−>dest = g de s t ;

msg−>i n s t [ 0 ] . cmd = cmd ;

re turn arg ;

}

i n t xcmd set ra te ( char * bu f f e r )

{
XCommandMsg *msg = (XCommandMsg *) bu f f e r ;

unsigned arg = xcmd se t con f i g ( bu f f e r , XCOMMAND SET RATE, 0xFFFFFFFF) ;

i f ( arg == 0xFFFFFFFF) arg = 5000 ;

// i f ( arg < 100) arg = 100 ;

msg−>i n s t [ 0 ] . param . newrate = arg ;

p r i n t f (”\ narg i s %08x\n” , msg−>i n s t [ 0 ] . param . newrate ) ;

r e turn s i z e o f (XCommandMsg ) ;

}

i n t xcmd set nodeid ( char * bu f f e r )

{
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XCommandMsg *msg = (XCommandMsg *) bu f f e r ;

unsigned arg = xcmd se t con f i g ( bu f f e r , XCOMMAND SET NODEID, 0xFFFF ) ;

msg−>i n s t [ 0 ] . param . nodeid = arg ;

r e turn s i z e o f (XCommandMsg ) ;

}

i n t xcmd set group ( char * bu f f e r )

{
XCommandMsg *msg = (XCommandMsg *) bu f f e r ;

unsigned arg = xcmd se t con f i g ( bu f f e r , XCOMMANDSETGROUP, 0xFF ) ;

msg−>i n s t [ 0 ] . param . group = arg ;

r e turn s i z e o f (XCommandMsg ) ;

}

i n t xcmd set r f power ( char * bu f f e r )

{
XCommandMsg *msg = (XCommandMsg *) bu f f e r ;

unsigned arg = xcmd se t con f i g ( bu f f e r , XCOMMAND SET RF POWER, 0xFF ) ;

msg−>i n s t [ 0 ] . param . r f power = arg ;

r e turn s i z e o f (XCommandMsg ) ;

}

i n t xcmd se t r f channe l ( char * bu f f e r )

{
XCommandMsg *msg = (XCommandMsg *) bu f f e r ;

unsigned arg = xcmd se t con f i g ( bu f f e r , XCOMMAND SET RF CHANNEL, 0xFF ) ;

msg−>i n s t [ 0 ] . param . r f c hanne l = arg ;

r e turn s i z e o f (XCommandMsg ) ;

}

extern i n t xmesh cmd l ight path ( char * bu f f e r ) ;

/** L i s t o f commands handled by XSensor app l i c a t i o n s us ing XCommand. */

XCmdHandler x s en s o r cmd l i s t [ ] = {
{” g e t s e r i a l i d ” , x cmd ge t s e r i a l i d } ,

{” g e t c o n f i g ” , xcmd get con f ig } ,

// Power Management

{” r e s e t ” , xcmd reset } ,

{”wake” , xcmd wake } ,

{” s l e e p ” , xcmd sleep } ,

// App Control

{” s e t r a t e ” , xcmd set ra te } ,

// Mote Conf igurat ion

{” s e t node id ” , xcmd set nodeid } ,

{” se t g roup ” , xcmd set group } ,

{” s e t r f p owe r ” , xcmd set r f power } ,

{” s e t r f c h a n n e l ” , x cmd se t r f channe l } ,

// Actuation

{” se t sound ” , xcmd set sounder } ,
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{” s e t l e d s ” , xcmd se t l ed s } ,

{” green on ” , xcmd green on } ,

{” g r e e n o f f ” , xcmd green o f f } ,

{” g r e en t o gg l e ” , xcmd green togg le } ,

{” red on ” , xcmd red on } ,

{” r e d o f f ” , xcmd red o f f } ,

{” r ed t o g g l e ” , xcmd red togg le } ,

{” ye l low on ” , xcmd yel low on } ,

{” y e l l ow o f f ” , xcmd ye l l ow o f f } ,

{” y e l l ow t o gg l e ” , xcmd ye l low togg le } ,

//MPK

{” s e t po t ” , xcmd set pot } ,

// XMesh command here f o r now . . .

{” l i g h t p a th ” , xmesh cmd l ight path } ,

{NULL, NULL}
} ;

/** Valid r e f e r e n c e names f o r XSensor/XCommand from the command l i n e . */

char * xsensor app keywords [ ] = {
”do ” , ”cmd” , ”xcmd” , ”xcommand” , ”XCommand” ,

” s enso r ” , ” xsensor ” , ”XSensor ” ,

NULL

} ;

XAppHandler x senso r app desc =

{
AMTYPEXCOMMAND,

”$Id : cmd XSensor . c , v 1 . 5 2005/02/02 05 : 47 : 40 husq Exp $ ” ,

x s en so r cmd l i s t ,

xsensor app keywords

} ;

void i n i t i a l i z e XS e n s o r ( ) {
xpacket add type(&xsenso r app desc ) ;

}
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2.3. xbow/beta/tools/src/xlisten/boards directory.

/**

* Handles conver s i on to eng in e e r i ng un i t s o f mda300 packets .

*

* @f i l e mda300 . c

* @author Martin Turon

* @version 2004/3/23 mturon I n i t i a l v e r s i on

*

* Copyright ( c ) 2004 Crossbow Technology , Inc . Al l r i g h t s r e s e rved .

*

* $Id : mda300 . c , v 1 .29 2005/01/29 00 : 47 : 41 mturon Exp $

*/

#inc lude <math . h>

#i f d e f a rm

#inc lude <sys / types . h>

#end i f

#inc lude ” . . / x s enso r s . h”

#inc lude ” . . / timestamp/timestamp . h”

/** MDA300 XSensor packet 1 −− conta in s s i n g l e analog adc channe l s */

typede f s t r u c t {
u in t 16 t adc0 ;

u i n t 16 t adc1 ;

u i n t 16 t adc2 ;

u i n t 16 t adc3 ;

u i n t 16 t adc4 ;

u i n t 16 t adc5 ;

u i n t 16 t adc6 ;

} XSensorMDA300Data1 ;

/** MDA300 XSensor packet 2 −− conta in s p r e c i s i o n analog adc channe l s . */

typede f s t r u c t {
u in t 16 t adc7 ;

u i n t 16 t adc8 ;

u i n t 16 t adc9 ;

u i n t 16 t adc10 ;

u i n t 16 t adc11 ;

u i n t 16 t adc12 ;

u i n t 16 t adc13 ;

} XSensorMDA300Data2 ;

/** MDA300 XSensor packet 3 −− conta in s d i g i t a l channe l s . */

typede f s t r u c t {
u in t 16 t d i g i 0 ;

u i n t 16 t d i g i 1 ;

u i n t 16 t d i g i 2 ;

u i n t 16 t d i g i 3 ;

u i n t 16 t d i g i 4 ;

u i n t 16 t d i g i 5 ;
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} XSensorMDA300Data3 ;

/** MDA300 XSensor packet 4 −− conta in s misc other s enso r data . */

typede f s t r u c t {
u in t 16 t bat te ry ;

XSensorSens i r ion s e n s i r i o n ;

u i n t 16 t counter ;

} XSensorMDA300Data4 ;

/** MDA300 XSensor packet 5 −− conta in s MultiHop packets . */

typede f s t r u c t {
u in t 16 t seq no ;

u i n t 16 t adc0 ;

u i n t 16 t adc1 ;

u i n t 16 t adc2 ;

u i n t 16 t bat te ry ;

XSensorSens i r ion s e n s i r i o n ;

} a t t r i b u t e ( ( packed ) ) XSensorMDA300Data5 ;

//pp : multihop need only the packet6

typede f s t r u c t XSensorMDA300Data6 {
u in t 16 t v r e f ;

u i n t 16 t humid ;

u i n t 16 t humtemp ;

u in t 16 t adc0 ;

u i n t 16 t adc1 ;

u i n t 16 t adc2 ;

u i n t 16 t dig0 ;

u i n t 16 t dig1 ;

u i n t 16 t dig2 ;

} a t t r i b u t e ( ( packed ) ) XSensorMDA300Data6 ;

extern XPacketHandler mda300 packet handler ;

/**

* MDA300 S p e c i f i c outputs o f raw read ings with in a XSensor packet .

*

* @author Martin Turon

*

* @version 2004/3/23 mturon I n i t i a l v e r s i on

*/

void mda300 print raw ( XbowSensorboardPacket *packet )

{
switch ( packet−>packe t id ) {

case 1 : {
XSensorMDA300Data1 *data = (XSensorMDA300Data1 *) packet−>data ;

p r i n t f (”mda300 id=%02x a0=%04x a1=%04x a2=%04x a3=%04x ”

”a4=%04x a5=%04x a6=%04x\n” ,

packet−>node id , data−>adc0 , data−>adc1 ,

data−>adc2 , data−>adc3 , data−>adc4 ,

data−>adc5 , data−>adc6 ) ;

break ;

}
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case 2 : {
XSensorMDA300Data2 *data = (XSensorMDA300Data2 *) packet−>data ;

p r i n t f (”mda300 id=%02x a7=%04x a8=%04x a9=%04x a10=%04x ”

”a11=%04x a12=%04x a13=%04x\n” ,

packet−>node id , data−>adc7 , data−>adc8 ,

data−>adc9 , data−>adc10 , data−>adc11 ,

data−>adc12 , data−>adc13 ) ;

break ;

}

case 3 : {
XSensorMDA300Data3 *data = (XSensorMDA300Data3 *) packet−>data ;

p r i n t f (”mda300 id=%02x d1=%04x d2=%04x d3=%04x d4=%04x d5=%04x” ,

packet−>node id , data−>d ig i0 , data−>d ig i1 ,

data−>d ig i2 , data−>d ig i3 , data−>d ig i4 , data−>d i g i 5 ) ;

break ;

}

case 4 : {
XSensorMDA300Data4 *data = (XSensorMDA300Data4 *) packet−>data ;

p r i n t f (”mda300 id=%02x bat=%04x hum=%04x temp=%04x cntr=%04x\n” ,

packet−>node id , data−>battery , data−>s e n s i r i o n . humidity ,

data−>s e n s i r i o n . thermistor , data−>counter ) ;

break ;

}

case 5 : {
XSensorMDA300Data5 *data = (XSensorMDA300Data5 *) packet−>data ;

p r i n t f (”mda300 id=%02x bat=%04x hum=%04x temp=%04x ”

” echo10=%04x echo20=%04x so i l t emp=%04x\n” ,

packet−>node id , data−>battery ,

data−>s e n s i r i o n . humidity , data−>s e n s i r i o n . thermistor ,

data−>adc0 , data−>adc1 , data−>adc2 ) ;

break ;

}
case 6 : {

XSensorMDA300Data6 *data = (XSensorMDA300Data6 *) packet−>data ;

p r i n t f (”mda300 id=%02x bat=%04x hum=%04x temp=%04x ”

” adc0=%04x adc1=%04x adc2=%04x\n”

” dig0=%04x dig1=%04x dig2=%04x\n” ,

packet−>node id , data−>vre f ,

data−>humid , data−>humtemp ,

data−>adc0 , data−>adc1 , data−>adc2 ,

data−>dig0 , data−>dig1 , data−>dig2 ) ;

break ;

}

de f au l t :

p r i n t f (”mda300 e r r o r : unknown packe t id (% i )\n” , packet−>packe t id ) ;

}
}

/** MDA300 s p e c i f i c d i sp l ay o f converted read ings f o r packet 1 */
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void mda300 pr int cooked 1 ( XbowSensorboardPacket *packet )

{
p r i n t f (”MDA300 [ s enso r data converted to eng ine e r i ng un i t s ] : \ n”

” hea l th : node id=%i packet=%i \n”

” adc chan 0 : vo l t age=%i mV\n”

” adc chan 1 : vo l t age=%i mV\n”

” adc chan 2 : vo l t age=%i mV\n”

” adc chan 3 : vo l t age=%i mV\n”

” adc chan 4 : vo l t age=%i mV\n”

” adc chan 5 : vo l t age=%i mV\n”

” adc chan 6 : vo l t age=%i mV\n\n” ,

packet−>node id , packet−>packet id ,

x c onv e r t ad c s i n g l e ( packet−>data [ 0 ] ) ,

x c onv e r t ad c s i n g l e ( packet−>data [ 1 ] ) ,

x c onv e r t ad c s i n g l e ( packet−>data [ 2 ] ) ,

x c onv e r t ad c s i n g l e ( packet−>data [ 3 ] ) ,

x c onv e r t ad c s i n g l e ( packet−>data [ 4 ] ) ,

x c onv e r t ad c s i n g l e ( packet−>data [ 5 ] ) ,

x c onv e r t ad c s i n g l e ( packet−>data [ 6 ] ) ) ;

}

/** MDA300 s p e c i f i c d i sp l ay o f converted read ings f o r packet 2 */

void mda300 pr int cooked 2 ( XbowSensorboardPacket *packet )

{
p r i n t f (”MDA300 [ s enso r data converted to eng ine e r i ng un i t s ] : \ n”

” hea l th : node id=%i packet=%i \n”

” adc chan 7 : vo l t age=%i uV\n”

” adc chan 8 : vo l t age=%i uV\n”

” adc chan 9 : vo l t age=%i uV\n”

” adc chan 10 : vo l t age=%i uV\n”

” adc chan 11 : vo l t age=%i mV\n”

” adc chan 12 : vo l t age=%i mV\n”

” adc chan 13 : vo l t age=%i mV\n\n” ,

packet−>node id , packet−>packet id ,

x c onv e r t ad c p r e c i s i o n ( packet−>data [ 0 ] ) ,

x c onv e r t ad c p r e c i s i o n ( packet−>data [ 1 ] ) ,

x c onv e r t ad c p r e c i s i o n ( packet−>data [ 2 ] ) ,

x c onv e r t ad c p r e c i s i o n ( packet−>data [ 3 ] ) ,

x c onv e r t ad c s i n g l e ( packet−>data [ 4 ] ) ,

x c onv e r t ad c s i n g l e ( packet−>data [ 5 ] ) ,

x c onv e r t ad c s i n g l e ( packet−>data [ 6 ] ) ) ;

}

/** MDA300 s p e c i f i c d i sp l ay o f converted read ings f o r packet 3 */

void mda300 pr int cooked 3 ( XbowSensorboardPacket *packet )

{
p r i n t f (”MDA300 [ s enso r data converted to eng ine e r i ng un i t s ] : \ n”

” hea l th : node id=%i packet=%i \n\n” ,

packet−>node id , packet−>packe t id ) ;

}

/** MDA300 s p e c i f i c d i sp l ay o f converted read ings f o r packet 4 */

void mda300 pr int cooked 4 ( XbowSensorboardPacket *packet )
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{
XSensorMDA300Data4 *data = (XSensorMDA300Data4 *) packet−>data ;

p r i n t f (”MDA300 [ s enso r data converted to eng ine e r i ng un i t s ] : \ n”

” hea l th : node id=%i packet=%i \n”

” batte ry vo l tage : =%i mV \n”

” temperature : =%0.2 f C \n”

” humidity : =%0.1 f %% \n\n” ,

packet−>node id , packet−>packet id ,

xconver t bat te ry mica2 ( data−>batte ry ) ,

x conve r t s en s i r i on t emp (&(data−>s e n s i r i o n ) ) ,

x c onve r t s en s i r i on humid i t y (&(data−>s e n s i r i o n ) )

) ;

}

/** MDA300 s p e c i f i c d i sp l ay o f converted read ings f o r packet 5 */

void mda300 pr int cooked 5 ( XbowSensorboardPacket *packet )

{
XSensorMDA300Data5 *data = (XSensorMDA300Data5 *) packet−>data ;

p r i n t f (”MDA300 [ s enso r data converted to eng ine e r i ng un i t s ] : \ n”

” hea l th : node id=%i parent=%i batte ry=%i mV seq no=%i \n”

” echo10 : S o i l Moisture=%0.2 f %%\n”

” echo20 : S o i l Moisture=%0.2 f %%\n”

” s o i l temperature =%0.2 f F\n”

” temperature : =%0.2 f C \n”

” humidity : =%0.1 f %% \n\n” ,

packet−>node id , packet−>parent ,

xconver t bat te ry mica2 ( data−>batte ry ) , data−>seq no ,

xconvert echo10 ( data−>adc0 ) ,

xconvert echo20 ( data−>adc1 ) ,

xconver t spec t rum so i l t emp ( data−>adc2 ) ,

x conve r t s en s i r i on t emp (&(data−>s e n s i r i o n ) ) ,

x c onve r t s en s i r i on humid i t y (&(data−>s e n s i r i o n ) )

) ;

}

/** MDA300 s p e c i f i c d i sp l ay o f converted read ings f o r packet 5 */

void mda300 pr int cooked 6 ( XbowSensorboardPacket *packet )

{
XSensorMDA300Data6 *data = (XSensorMDA300Data6 *) packet−>data ;

XSensorSens i r ion xsensor ;

xsensor . humidity=data−>humid ;

xsensor . the rmi s to r=data−>humtemp ;

char t ime s t r i ng [TIMESTRING SIZE ] ;

Timestamp * time now = timestamp new ( ) ;

t imes tamp ge t s t r i ng ( time now , t ime s t r i ng ) ;

// p r i n t f (”%s ” , t ime s t r i ng ) ;

t imestamp de le te ( time now ) ;

i f ( xconver t bat te ry mica2 ( data−>v r e f ) == 0)

{
p r i n t f (”MDA300 − Cooked\n”

”\ tTime\ t \ t \ tID\ tParent \tTemp(C)\ t%%RH\ t \n”



1183. MICA2-BASED WIRELESS ACM VERSION 3 SOFTWARE: MODIFICATION VERSION 2 XMDA300: SHAKE ’N WAKE

”data\ t%s \ t%i \ t%i \ t%0.2 f \ t%0.1 f%\tIMPACT\n\n” ,

t imes t r ing ,

packet−>node id ,

packet−>parent ,

x conve r t s en s i r i on t emp (&( xsensor ) ) ,

x c onve r t s en s i r i on humid i t y (&( xsensor ) )

) ;

}

e l s e

{
p r i n t f (”MDA300 − Cooked\n”

”\ tTime\ t \ t \ tID\ tParent \tTemp(C)\ t%%RH\ tBat (mV)\tADC7(mV)\n”

”data\ t%s \ t%i \ t%i \ t%0.2 f \ t%0.1 f%\t%i \ t \ t%0.3 f \n\n” ,

t imes t r ing ,

packet−>node id ,

packet−>parent ,

x conve r t s en s i r i on t emp (&( xsensor ) ) ,

x c onve r t s en s i r i on humid i t y (&( xsensor ) ) ,

xconver t bat te ry mica2 ( data−>v r e f ) ,

( f l o a t ) x c onv e r t ad c p r e c i s i o n ( data−>adc0 )/1000

) ;

}

/*

p r i n t f (”MDA300 [ s enso r data converted to eng ine e r i ng un i t s ] : \ n”

” hea l th : node id=%i parent=%i batte ry=%i mV\n”

” echo10 : S o i l Moisture=%0.2 f %%\n”

” echo20 : S o i l Moisture=%0.2 f %%\n”

” s o i l temperature =%0.2 f F\n”

” temperature : =%0.2 f C \n”

” humidity : =%0.1 f %% \n\n” ,

packet−>node id , packet−>parent ,

xconver t bat te ry mica2 ( data−>v r e f ) ,

xconvert echo10 ( data−>adc0 ) ,

xconvert echo20 ( data−>adc1 ) ,

xconver t spec t rum so i l t emp ( data−>adc2 ) ,

x conve r t s en s i r i on t emp (&( xsensor ) ) ,

x c onve r t s en s i r i on humid i t y (&( xsensor ) )

) ;

*/

}

/** MDA300 s p e c i f i c d i sp l ay o f converted read ings from an XSensor packet . */

void mda300 print cooked ( XbowSensorboardPacket *packet )

{
switch ( packet−>packe t id ) {

case 1 :

mda300 pr int cooked 1 ( packet ) ;

break ;

case 2 :
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mda300 pr int cooked 2 ( packet ) ;

break ;

case 3 :

mda300 pr int cooked 3 ( packet ) ;

break ;

case 4 :

mda300 pr int cooked 4 ( packet ) ;

break ;

case 5 :

mda300 pr int cooked 5 ( packet ) ;

break ;

case 6 :

mda300 pr int cooked 6 ( packet ) ;

break ;

d e f au l t :

p r i n t f (”MDA300 Error : unknown packet id (% i )\n\n” , packet−>packe t id ) ;

}
}

XPacketHandler mda300 packet handler =

{
XTYPE MDA300,

”$Id : mda300 . c , v 1 .29 2005/01/29 00 : 47 : 41 mturon Exp $ ” ,

mda300 print raw ,

mda300 print cooked ,

mda300 print raw ,

mda300 print cooked ,

} ;

void mda300 i n i t i a l i z e ( ) {
xpacket add type(&mda300 packet handler ) ;

}
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2.4. xbow/beta/tools/src/xlisten directory.

# Makef i l e f o r x l i s t e n # $Id : Makef i le , v 1 .24 2005/01/28 05 : 19 : 24 mturon Exp $

CC = gcc

ARMCC = arm−l inux−gcc

LFLAGS = −lm

CFLAGS = −O2 −Wall −Wno−format

# Main x l i s t e n sour c e s

SRCS = x l i s t e n . c xpacket . c xconvert . c

SRCS += x s e r i a l . c xsocket . c

# Add Mote Sensor board support

SRCS += boards /mica2 . c boards /mica2dot . c boards /micaz . c

# Add Mote Data Aqu i s i t i on board support

SRCS += boards /mda300 . c

# Add Mica2 i n t e g r a t ed sensorboards

SRCS += boards /msp410 . c

# Add support f o r ” v i r t u a l ” board that XsensorTutor ia l

# uses during Train ing seminar

# Add AM types

SRCS += amtypes/ hea l th . c amtypes/ surge . c

SRCS += timestamp/timestamp . c

a l l : x l i s t e n

x l i s t e n : $ (SRCS)

$ (CC) $ (CFLAGS) −o $@ $ (SRCS) $ (LFLAGS)

x l i s t e n−arm : $ (SRCS)

$ (ARMCC) −I$ (INCDIR) $ (CFLAGS) −o $@ $ (SRCS) −L$ (LIBDIR) $ (LFLAGS)

c l ean :

rm −f * . o boards /* . o x l i s t e n x l i s t e n−arm x l i s t e n . exe
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/**

* L i s t en s to the s e r i a l port , and outputs s enso r data in human readab le form .

*

* @f i l e x l i s t e n . c

* @author Martin Turon

* @version 2004/3/10 mturon I n i t i a l v e r s i on

*

* Copyright ( c ) 2004 Crossbow Technology , Inc . Al l r i g h t s r e s e rved .

*

* $Id : x l i s t e n . c , v 1 .17 2004/11/18 04 : 45 : 10 mturon Exp $

*/

#inc lude ” xsenso r s . h”

s t a t i c const char * g v e r s i on =

”$Id : x l i s t e n . c , v 1 .17 2004/11/18 04 : 45 : 10 mturon Exp $ ” ;

/** A s t ru c tu r e to s t o r e parsed parameter f l a g s . */

typede f union {
unsigned f l a t ;

s t r u c t {
// output d i sp l ay opt ions

unsigned d i sp lay raw : 1 ; //!< raw TOS packets

unsigned d i sp l ay pa r s ed : 1 ; //!< pu l l out s enso r r ead ings

unsigned d i sp l ay cooked : 1 ; //!< convert to eng in e e r i ng un i t s

unsigned expor t par sed : 1 ; //!< output comma de l im i t ed f i e l d s

unsigned export cooked : 1 ; //!< output comma de l im i t ed f i e l d s

unsigned l og pa r s ed : 1 ; //!< l og output to database

unsigned log cooked : 1 ; //!< l og output to database

unsigned d i sp l ay t ime : 1 ; //!< d i sp l ay timestamp o f packet

unsigned d i s p l a y a s c i i : 1 ; //!< d i sp l ay packet as ASCII cha ra c t e r s

unsigned d i s p l a y r s vd : 7 ; //!< pad f i r s t word f o r output opt ions

// modes o f ope ra t i on

unsigned d i s p l a y h e l p : 1 ;

unsigned d i sp lay baud : 1 ; //!< baud was s e t by user

unsigned mode debug : 1 ; //!< debug s e r i a l port

unsigned mode quiet : 1 ; //!< suppres s headers

unsigned mode vers ion : 1 ; //!< pr in t v e r s i o n s o f a l l modules

unsigned mode header : 1 ; //!< user us ing custom packet header

unsigned mode socket : 1 ; //!< connect to a s e r i a l socke t

unsigned mode sf : 1 ; //!< connect to a s e r i a l fo rwarder

unsigned mode framing : 2 ; //!< auto=0, framed=1, unframed=2

} b i t s ;

s t r u c t {
unsigned shor t output ; //!< one output opt ion r equ i r ed

unsigned shor t mode ;

} opt ions ;

} s params ;

/** A va r i ab l e to s t o r e parsed parameter f l a g s . */
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s t a t i c s params g params ;

s t a t i c i n t g i s t r eam ; //!< Handle o f input stream

/**

* Extracts command l i n e opt ions and s e t s f l a g s i n t e r n a l l y .

*

* @param argc Argument count

* @param argv Argument vec to r

*

* @author Martin Turon

*

* @version 2004/3/10 mturon I n t i a l v e r s i on

* @n 2004/3/12 mturon Added −b,−s ,−q,−x

* @n 2004/8/04 mturon Added − l [ ver . 1 . 1 1 ]

* @n 2004/8/22 mturon Added − i [ ver . 1 . 1 3 ]

* @n 2004/9/27 mturon Added −t [ ver . 1 . 1 5 ]

* @n 2004/9/29 mturon Added −f ,−a [ v 1 . 1 6 ]

*/

void pa r s e a r g s ( i n t argc , char ** argv )

{
// This va lue i s s e t i f /when the b i t f l a g i s s e t .

unsigned baudrate = 0 ;

char * s e rve r , *port ;

g params . f l a t = 0 ; /* de f au l t to no params s e t */

x p a c k e t i n i t i a l i z e ( ) ;

whi l e ( argc ) {
i f ( ( argv [ argc ] ) && (* argv [ argc ] == ’− ’)) {

switch ( argv [ argc ] [ 1 ] ) {
case ’ ? ’ :

g params . b i t s . d i s p l a y h e l p = 1 ;

break ;

case ’q ’ :

g params . b i t s . mode quiet = 1 ;

break ;

case ’p ’ :

g params . b i t s . d i s p l ay pa r s ed = 1 ;

break ;

case ’ r ’ :

g params . b i t s . d i sp lay raw = 1 ;

break ;

case ’ a ’ :

g params . b i t s . d i s p l a y a s c i i = 1 ;

break ;

case ’ c ’ :

g params . b i t s . d i sp l ay cooked = 1 ;
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break ;

case ’x ’ :

switch ( argv [ argc ] [ 2 ] ) {
case ’ c ’ : g params . b i t s . export cooked = 1 ; break ;

d e f au l t :

case ’ r ’ : g params . b i t s . expor t par sed = 1 ; break ;

}
break ;

case ’ f ’ :

switch ( argv [ argc ] [ 2 ] ) {
case ’= ’ : // s p e c i f y a r b i t r a r y o f f s e t

g params . b i t s . mode framing = a to i ( argv [ argc ]+3)&3;

break ;

case ’ a ’ : // automatic deframing

g params . b i t s . mode framing = 0 ;

break ;

case ’ 0 ’ :

case ’n ’ : // assume no framing

g params . b i t s . mode framing = 2 ;

break ;

case ’ 1 ’ : // f o r c e framing

d e f au l t :

g params . b i t s . mode framing = 1 ;

break ;

}
break ;

case ’w ’ :

case ’h ’ : {
i n t o f f s e t = XPACKET DATASTART MULTIHOP;

g params . b i t s . mode header = 1 ;

switch ( argv [ argc ] [ 2 ] ) {
case ’= ’ : // s p e c i f y a r b i t r a r y o f f s e t

o f f s e t = a t o i ( argv [ argc ]+3) ;

break ;

case ’ 0 ’ : // d i r e c t uart ( no w i r e l e s s )

case ’ 1 ’ : // s i n g l e hop o f f s e t

o f f s e t = XPACKET DATASTART STANDARD;

break ;

}
xp a c k e t s e t s t a r t ( o f f s e t ) ;

break ;

}

case ’ l ’ :

g params . b i t s . l og cooked = 1 ;

i f ( argv [ argc ] [ 2 ] == ’= ’) {
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}
break ;

case ’b ’ :

i f ( argv [ argc ] [ 2 ] == ’= ’) {
baudrate = x s e r i a l s e t b a ud ( argv [ argc ]+3) ;

g params . b i t s . d i sp lay baud = 1 ;

}
break ;

case ’ s ’ :

switch ( argv [ argc ] [ 2 ] ) {
case ’= ’ :

x s e r i a l s e t d e v i c e ( argv [ argc ]+3) ;

break ;

case ’ f ’ :

g params . b i t s . mode sf = 1 ;

g params . b i t s . mode socket = 1 ;

i f ( argv [ argc ] [ 3 ] == ’= ’) {
s e r v e r = argv [ argc ]+4;

port = s t r ch r ( se rver , ’ : ’ ) ;

i f ( port ) {
*port++ = ’\0 ’ ;

x s o c k e t s e t p o r t ( port ) ;

}
x s o c k e t s e t s e r v e r ( s e r v e r ) ;

}
break ;

}
break ;

case ’ t ’ :

g params . b i t s . d i sp l ay t ime = 1 ;

break ;

case ’ i ’ :

g params . b i t s . mode sf = 0 ;

g params . b i t s . mode socket = 1 ;

i f ( argv [ argc ] [ 2 ] == ’= ’) {
s e r v e r = argv [ argc ]+3;

port = s t r ch r ( se rver , ’ : ’ ) ;

i f ( port ) {
*port++ = ’\0 ’ ;

x s o c k e t s e t p o r t ( port ) ;

}
x s o c k e t s e t s e r v e r ( s e r v e r ) ;

}
break ;

case ’v ’ :

g params . b i t s . mode vers ion = 1 ;

break ;
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case ’d ’ :

g params . b i t s . mode debug = 1 ;

break ;

}
}
argc−−;

}

i f ( ! g params . b i t s . mode quiet ) {
// Summarize parameter s e t t i n g s

p r i n t f (” x l i s t e n Ver:%s \n” , g v e r s i on ) ;

i f ( g params . b i t s . mode vers ion ) xpa ck e t p r i n t v e r s i o n s ( ) ;

p r i n t f (” Using params : ” ) ;

i f ( g params . b i t s . d i s p l a y h e l p ) p r i n t f ( ” [ he lp ] ” ) ;

i f ( g params . b i t s . d i sp lay baud ) p r i n t f ( ” [ baud=0x%04x ] ” , baudrate ) ;

i f ( g params . b i t s . d i sp lay raw ) p r i n t f ( ” [ raw ] ” ) ;

i f ( g params . b i t s . d i s p l a y a s c i i ) p r i n t f ( ” [ a s c i i ] ” ) ;

i f ( g params . b i t s . d i s p l ay pa r s ed ) p r i n t f ( ” [ parsed ] ” ) ;

i f ( g params . b i t s . d i sp l ay cooked ) p r i n t f ( ” [ cooked ] ” ) ;

i f ( g params . b i t s . expor t par sed ) p r i n t f ( ” [ export ] ” ) ;

i f ( g params . b i t s . d i sp l ay t ime ) p r i n t f ( ” [ timed ] ” ) ;

i f ( g params . b i t s . export cooked ) p r i n t f ( ” [ convert ] ” ) ;

i f ( g params . b i t s . l og cooked ) p r i n t f ( ” [ l o gg ing ] ” ) ;

i f ( g params . b i t s . mode framing==1)p r i n t f ( ” [ framed ] ” ) ;

i f ( g params . b i t s . mode framing==2)p r i n t f ( ” [ unframed ] ” ) ;

i f ( g params . b i t s . mode header ) p r i n t f ( ” [ header=%i ] ” ,

xpa ck e t g e t s t a r t ( ) ) ;

i f ( g params . b i t s . mode socket ) p r i n t f ( ” [ i n e t=%s :%u ] ” ,

x s o c k e t g e t s e r v e r ( ) ,

x s o c k e t g e t po r t ( ) ) ;

i f ( g params . b i t s . mode debug ) {
p r i n t f ( ” [ debug − s e r i a l dump ! ] \n ” ) ;

x se r i a l po r t dump ( ) ;

}
p r i n t f (”\n ” ) ;

}

i f ( g params . b i t s . d i s p l a y h e l p ) {
p r i n t f (

”\nUsage : x l i s t e n <−?| r | p | c | x | l | d | v | q> <− l=tab le >”

”\n <−s=device> <−b=baud> <− i=s e r v e r : port >”

”\n −? = d i sp l ay help [ he lp ] ”

”\n −r = raw d i sp l ay o f to s packets [ raw ] ”

”\n −a = a s c i i d i sp l ay o f to s packets [ a s c i i ] ”

”\n −p = parse packet in to raw senso r r ead ings [ parsed ] ”

”\n −c = convert data to eng ine e r i ng un i t s [ cooked ] ”

”\n − l = log data to database or f i l e [ logged ] ”

”\n −xr = export raw read ings in csv spreadshee t format [ export ] ”

”\n −xc = export cooked in csv spreadsheet format [ export ] ”

”\n −d = debug s e r i a l port by dumping bytes [ debug ] ”

”\n −b = se t the baudrate [ baud=#|mica2 | mica2dot ] ”

”\n −s = s e t s e r i a l port dev i c e [ dev i c e=com1 ] ”
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”\n − i = use socke t input [ i n e t=host : port ] ”

”\n −s f = use s e r i a l fo rwarder input [ i n e t=host : port ] ”

”\n −f = s p e c i f y framing (0=auto |1=on |2= o f f )”

”\n −h = sp e c i f y header s i z e [ header=o f f s e t ] ”

”\n −t = d i sp l ay time packet was r e c e i v ed [ timed ] ”

”\n −q = qu i e t mode ( suppres s headers )”

”\n −v = show ve r s i on o f a l l modules”

”\n”

) ;

e x i t ( 0 ) ;

}

/* Defau l t to d i s p l ay i ng packets as raw , parsed , and cooked . */

i f ( g params . opt ions . output == 0) {
g params . b i t s . d i sp lay raw = 1 ;

g params . b i t s . d i s p l ay pa r s ed = 1 ;

g params . b i t s . d i sp l ay cooked = 1 ;

}

/* Stream i n i t i a l i z a t i o n */

// Set STDOUT and STDERR to be l i n e bu f f e red , so output i s not delayed .

s e t l i n e b u f ( stdout ) ;

s e t l i n e b u f ( s t d e r r ) ;

i f ( g params . b i t s . mode socket ) {
g i s t r eam = xsocke t por t open ( ) ;

} e l s e {
g i s t r eam = x s e r i a l p o r t o p en ( ) ;

}
}

i n t xmain get verbose ( ) {
r e turn ! g params . b i t s . mode quiet ;

}

/**

* The main entry po int f o r the s enso r l i s t e n e r conso l e app l i c a t i o n .

*

* @param argc Argument count

* @param argv Argument vec to r

*

* @author Martin Turon

* @version 2004/3/10 mturon I n t i a l v e r s i on

*/

i n t main ( i n t argc , char ** argv )

{
i n t l ength ;

unsigned char bu f f e r [ 2 5 5 ] ;

p a r s e a r g s ( argc , argv ) ;

whi l e (1 ) {
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i f ( g params . b i t s . mode sf ) {
// S e r i a l forwarder read

length = xsocke t r ead packe t ( g i s t ream , bu f f e r ) ;

} e l s e {
// S e r i a l read d i r e c t , or over socket ( mib600 )

l ength = x s e r i a l p o r t r e a d p a c k e t ( g i s t ream , bu f f e r ) ;

}

i f ( l ength < XPACKET MIN SIZE)

cont inue ; // i gno r e p a t i a l packets and pack e t i z e r frame end

i f ( g params . b i t s . d i sp l ay t ime ) xpacke t p r in t t ime ( ) ;

i f ( g params . b i t s . d i sp lay raw ) xpacket pr in t raw ( bu f f e r , l ength ) ;

i f ( g params . b i t s . d i s p l a y a s c i i ) x p a c k e t p r i n t a s c i i ( bu f f e r , l ength ) ;

i f ( ! g params . b i t s . mode sf )

xpacket decode ( bu f f e r , length , g params . b i t s . mode framing ) ;

i f ( g params . b i t s . d i s p l ay pa r s ed ) xpacke t p r i n t pa r s ed ( bu f f e r ) ;

i f ( g params . b i t s . expor t par sed ) xpacke t expor t par sed ( bu f f e r ) ;

i f ( g params . b i t s . export cooked ) xpacket export cooked ( bu f f e r ) ;

i f ( g params . b i t s . l og cooked ) xpacket l og cooked ( bu f f e r ) ;

i f ( g params . b i t s . d i sp l ay cooked ) xpacke t pr in t cooked ( bu f f e r ) ;

}
}

//####################### User Manual Fol lows ##############################

/**

@mainpage XListen Documentation

@sect ion ve r s i on Vers ion

$Id : x l i s t e n . c , v 1 .17 2004/11/18 04 : 45 : 10 mturon Exp $

@sect ion usage Usage

Usage : x l i s t e n <−?| r | p | c | x | l | d | v | q> <−b=baud> <−s=device> <−h=s i z e >

@n

@n −? = d i sp l ay help [ he lp ]

@n −r = raw d i sp l ay o f to s packets [ raw ]

@n −p = parse packet in to raw senso r r ead ings [ parsed ]

@n −x = export r ead ings in csv spreadshee t format [ export ]

@n −c = convert data to eng in e e r i ng un i t s [ cooked ]

@n −t = d i sp l ay time packet was r e c e i v ed [ timed ]

@n −a = a s c i i d i sp l ay o f to s packets [ a s c i i ]

@n − l = log data to database [ logged ]

@n −d = debug s e r i a l port by dumping bytes [ debug ]



1283. MICA2-BASED WIRELESS ACM VERSION 3 SOFTWARE: MODIFICATION VERSION 2 XMDA300: SHAKE ’N WAKE

@n −b = se t the baudrate [ baud=#|mica2 | mica2dot ]

@n −s = s e t s e r i a l port dev i ce [ dev i c e=com1 ]

@n − i = use socke t input [ i n e t=host : port ]

@n −s f = use s e r i a l fo rwarder input [ i n e t=host : port ]

@n −h = sp e c i f y s i z e o f TOS msg header [ header=s i z e ]

@n −v = d i sp l ay complete ve r s i on in fo rmat ion f o r a l l modules [ v e r s i on ]

@n −q = qu i e t mode ( suppres s headers )

@n

@sect ion params Parameters

@subsect ion help −? [ he lp ]

XListen has many modes o f opera t i on that can be c on t r o l l e d by pas s ing command

l i n e parameters . The cur rent l i s t o f the se command l i n e opt ions and a b r i e f

usage exp lanat ion i s always a v a i l a b l e by pas s ing the −? f l a g .

@n

@n A d e t a i l exp lanat ion o f each command l i n e opt ion as o f v e r s i on 1 .7 f o l l ow s .

@subsect ion baud −b=baudrate [ baud ]

This f l a g a l l ows the user to s e t the baud ra t e o f the s e r i a l l i n e

connect ion . The d e f au l t baud ra t e i s 57600 b i t s per second which i s

compatib le with the Mica2 . The de s i r ed baudrate must be passed as a

number d i r e c t l y a f t e r the equa l s s i gn with no spaces inbetween , i . e .

−b=19200. Optional ly , a product name can be passed in l i e u o f an ac tua l

number and the proper baud w i l l be set , i . e . −b=mica2dot . Val id product

names are :

mica2 (57600 baud )

mica2dot (19200 baud )

@subsect ion s e r i a l −s=port [ s e r i a l ]

This f l a g g i v e s the user the a b i l i t y to s p e c i f y which COM port or dev i c e

x l i s t e n should use . The d e f au l t port i s /dev/ ttyS0 or the UNIX equ iva l en t

to COM1. The given port must be passed d i r e c t l y a f t e r the equa l s s i gn

with no spaces , i . e . −s=com3 .

@subsect ion i n t e r n e t − i=hostname : port [ i n e t ]

This f l a g t e l l s x l i s t e n to attach to a v i r t u a l s e r i a l connect ion over a

TCP/IP i n t e r n e t socke t . Spec i f y the hostname and port to connect in the

argument . The d e f au l t hostname i s l o c a l ho s t , and the d e f au l t port 9001 .

The keyword ’mib600 ’ can be passed as an a l i a s to port 10002 when

connect ing to that hardware dev i c e . The hostname and port must be passed

d i r e c t l y a f t e r the equa l s s i gn with no spaces with a op t i ona l co lon

inbetween , i . e . − i=remote , − i =10 . 1 . 1 . 1 : 9000 , − i=mymib : mib600 , − i =:9002 ,

− i=l o c a l h o s t : 9003 , or − i=s t a r ga t e . xbow . com .

@subsect ion s e r i a l forwarder −s f=hostname : port [ i n e t ]
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This f l a g t e l l s x l i s t e n to attach to a s e r i a l forwarder connect ion over a

TCP/IP i n t e r n e t socke t . The hostname and port arguments are the same as

the − i f l a g . The −s f f l a g t e l l s x l i s t e n to s p e c i f i c a l l y use the TinyOS

s e r i a l forwarder p ro to co l .

@subsect ion raw −r [ raw ]

Raw mode d i s p l a y s the ac tua l TOS packets as a sequence o f bytes as seen

coming over the s e r i a l l i n e . Sample output f o l l ow s :

@n $ x l i s t e n −r

@n x l i s t e n Ver : Id : x l i s t e n . c , v 1 .7 2004/03/23 00 : 52 : 28 mturon Exp

@n Using params : [ raw ]

@n /dev/ ttyS0 input stream opened

@n 7 e7e000033000000c8035f61d383036100000000e4510d610000000080070000d4b5f577

@n 7 e00007d1d8101060029091e09ef082209e7080b09b40800000000000000000000000100

@n 7 e00007d1d81020600f007de07da07d507c3064706540500000000000000000000000100

@subsect ion parsed −p [ parsed ]

Parsed mode attempts to i n t e r p r e t the r e s u l t s o f the incoming TOS packets

and d i sp l ay in fo rmat ion acco rd ing ly . The f i r s t s tage o f the par s ing i s to

look f o r a va l i d s en so rboa rd id f i e l d , and d i sp l ay the part number .

The

node id o f the packet sender i s a l s o pu l l ed out and d i sp layed . F ina l ly ,

raw senso r r ead ings are ex t rac t ed and d i sp layed with some de s i gna t i on as

to t h e i r meaning :

@n $ x l i s t e n −p −b=mica2dot

@n x l i s t e n Ver : Id : x l i s t e n . c , v 1 .7 2004/03/23 00 : 52 : 28 mturon Exp

@n Using params : [ baud=0x000e ] [ parsed ]

@n /dev/ ttyS0 input stream opened

@n mda500 id=06 bat=00c1 thrm=0203 a2=019c a3=0149 a4=011d a5=012b a6=011b a7=0147

@n mda500 id=06 bat=00c2 thrm=0203 a2=019d a3=014d a4=011e a5=0131 a6=011b a7=0140

@n mda500 id=06 bat=00c2 thrm=0204 a2=0199 a3=014c a4=0125 a5=012a a6=011 f a7=0147

@n mda500 id=06 bat=00c2 thrm=0204 a2=0198 a3=0148 a4=0122 a5=0131 a6=012d a7=0143

@n mda500 id=06 bat=00c2 thrm=0203 a2=019e a3=014e a4=0124 a5=012b a6=011c a7=0143

@n mda500 id=06 bat=00c2 thrm=0204 a2=019d a3=014c a4=011 f a5=0135 a6=0133 a7=011d

@n mda500 id=06 bat=00c2 thrm=0205 a2=019a a3=014c a4=011e a5=0131 a6=012d a7=011c

@subsect ion cooked −c [ cooked ]

Cooked mode a c tua l l y conver t s the raw senso r r ead ings with in a g iven

packet i n to eng ine e r i ng un i t s . Sample output f o l l ow s :

@n $ x l i s t e n −c −b=mica2dot

@n x l i s t e n Ver : Id : x l i s t e n . c , v 1 .7 2004/03/23 00 : 52 : 28 mturon Exp

@n Using params : [ baud=0x000e ] [ cooked ]

@n /dev/ ttyS0 input stream opened

@n MDA500 [ s enso r data converted to eng in e e r i ng un i t s ] :

@n hea l th : node id=6

@n batte ry : v o l t s =3163 mv

@n thermi s to r : r e s i s t a n c e =10177 ohms , tempurature =24.61 C
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@n adc chan 2 : vo l t age =1258 mv

@n adc chan 3 : vo l t age =1001 mv

@n adc chan 4 : vo l t age=893 mv

@n adc chan 5 : vo l t age=939 mv

@n adc chan 6 : vo l t age=875 mv

@n adc chan 7 : vo l t age=850 mv

@subsect ion qu i e t −q [ qu i e t ]

This f l a g suppre s s e s the standard x l i s t e n header which d i s p l a y s the

ve r s i on s t r i n g and parameter s e l e c t i o n s .

@subsect ion export −x [ export ]

Export mode d i s p l a y s raw adc va lue s as comma de l im i t ed text f o r use in

spreadshee t and data manipulat ion programs . The user can pipe the output

o f x l i s t e n in export mode to a f i l e and load that f i l e i n to Mic ro so f t Excel

to bu i ld char t s o f the in fo rmat ion . Sample output f o l l ow s :

@n $ x l i s t e n −b=mica2dot −q −x

@n 51200 ,24323 ,54113 ,899 ,97 ,0 ,58368 ,3409

@n 6 ,193 ,518 ,409 ,328 ,283 ,296 ,298

@n 6 ,194 ,517 ,410 ,330 ,292 ,310 ,300

@n 6 ,194 ,518 ,409 ,329 ,286 ,309 ,288

@n 6 ,194 ,517 ,411 ,331 ,287 ,297 ,300

@n 6 ,194 ,516 ,413 ,335 ,288 ,301 ,287

@subsect ion timed −t [ timed ]

Disp lays the time at which the packet was r e c e i v ed .

@n $ x l i s t e n −t

@n [2004/09/29 1 0 : 2 4 : 2 9 ]

@n [2004/09/29 1 0 : 3 6 : 5 7 ]

@subsect ion a s c i i −a [ a s c i i ]

D i sp lays the raw packet contents as ASCII cha ra c t e r s .

@subsect ion l ogg ing − l [ l ogged ]

Logs incoming read ings to a Postgres database . Defau l t connect ion s e t t i n g s

are : s e r v e r=l o ca l ho s t , port =5432 , user=t e l e , pass=t iny .

@subsect ion header −h=s i z e [ header ]

Pass ing the header f l a g t e l l s x l i s t e n to use a d i f f e r e n t o f f s e t when

par s ing packets that are being forwarded by TOSBase . Genera l ly t h i s f l a g

i s not r equ i r ed as x l i s t e n autode t e c t s the header s i z e from the AM type .

When t h i s f l a g i s passed a l l x l i s t e n w i l l assume a l l incoming packets have

a data payload beg in ing a f t e r the header s i z e o f f s e t .

@subsect ion v e r s i o n s −v [ v e r s i on s ]

Di sp lays complete ve r s i on in fo rmat ion f o r a l l sensorboard decoding modules
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with in x l i s t e n .

@n $ x l i s t e n −v

@n x l i s t e n Ver : Id : x l i s t e n . c , v 1 .11 2004/08/04 21 : 06 : 41 mturon Exp

@n 87 : Id : mep401 . c , v 1 .10 2004/08/04 21 : 06 : 41 mturon Exp

@n 86 : Id : mts400 . c , v 1 .15 2004/08/04 21 : 06 : 41 husq Exp

@n 85 : Id : mts400 . c , v 1 .15 2004/08/04 21 : 06 : 41 mturon Exp

@n 84 : Id : mts300 . c , v 1 .14 2004/08/04 21 : 06 : 41 husq Exp

@n 83 : Id : mts300 . c , v 1 .14 2004/08/04 21 : 06 : 41 mturon Exp

@n 82 : Id : mts101 . c , v 1 .5 2004/08/04 21 : 06 : 41 husq Exp

@n 81 : Id : mda300 . c , v 1 .4 2004/08/04 17 : 15 : 22 jdprabhu Exp

@n 80 : Id : mda500 . c , v 1 .11 2004/08/04 21 : 06 : 41 husq Exp

@n 03 : Id : mep500 . c , v 1 .3 2004/08/04 21 : 06 : 41 mturon Exp

@n 02 : Id : mts510 . c , v 1 .6 2004/08/04 21 : 06 : 41 husq Exp

@n 01 : Id : mda500 . c , v 1 .11 2004/08/04 21 : 06 : 41 abroad Exp

@subsect ion debug −d [ debug ]

This f l a g puts x l i s t e n in a mode so that i t behaves exac t l y l i k e the

TinyOS raw l i s t e n t o o l ( t inyos −1.x/ t o o l s / s r c / r aw l i s t e n . c . ) Al l other

command l i n e opt ions except −b [ baud ] and −s [ s e r i a l ] w i l l be ignored .

This mode i s mainly used f o r c ompa t i b i l i t y and debugging s e r i a l port

i s s u e s . I nd i v i dua l bytes w i l l be d i sp layed as soon as they are read from

the s e r i a l port with no post−pro c e s s i ng . In most ca s e s −r [ raw ] i s

equ iva l en t and p r e f e r r e d to us ing debug mode .

@subsect ion d i sp l ay Display Options

The −r , −p , and −c f l a g s are cons ide r ed d i sp l ay opt ions . These can be

passed in var i ous combinat ions to d i sp l ay mu l t ip l e views o f the same

packet at once . The d e f au l t d i sp l ay mode when x l i s t e n i s invoked with no

arguments i s −r . What f o l l ow s i s sample output f o r a l l th ree d i sp l ay

opt ions turned on at once :

@n $ x l i s t e n −b=mica2dot −r −p −c

@n x l i s t e n Ver : Id : x l i s t e n . c , v 1 .7 2004/03/23 00 : 52 : 28 mturon Exp

@n Using params : [ baud=0x000e ] [ raw ] [ parsed ] [ cooked ]

@n /dev/ ttyS0 input stream opened

@n 7 e7e000033000000c8035f61d383036100000000e4510d610000000080070000d4b5f577

@n 7 e00007d1d01010600c200050293014401210135012f0122010000000000000000000100

@n mda500 id=06 bat=00c2 thrm=0205 a2=0193 a3=0144 a4=0121 a5=0135 a6=012 f a7=0122

@n MDA500 [ s enso r data converted to eng in e e r i ng un i t s ] :

@n hea l th : node id=6

@n batte ry : v o l t s =3163 mv

@n thermi s to r : r e s i s t a n c e =10217 ohms , tempurature =24.53 C

@n adc chan 2 : vo l t age =1246 mv

@n adc chan 3 : vo l t age =1001 mv

@n adc chan 4 : vo l t age=893 mv

@n adc chan 5 : vo l t age=955 mv

@n adc chan 6 : vo l t age=936 mv

@n adc chan 7 : vo l t age=896 mv

@sect ion bu i l d i ng Build Process
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The source code f o r the x l i s t e n t o o l i s l o ca t ed at :

/opt/ t inyos −1.x/ con t r i b /xbow/ t o o l s / s r c / x l i s t e n .

@n@n

To bu i ld the too l , change to the x l i s t e n source d i r e c t o r y and run ‘make ‘ .

@n@n

To get the l a t e s t v e r s i on o f the source , change to the x l i s t e n source

d i r e c t o r y and run ‘ cvs update ‘ .

@sect ion setup Setup

XListen i s a command l i n e t o o l that can be run from a cygwin s h e l l by

simply typing ‘ x l i s t e n ‘ . The executab l e needs to be in your working path

to use i t . A s imple way to add x l i s t e n to your working path i s to c r e a t e a

s o f t l i n k to i t by running the f o l l ow i n g command :

@n$ ln −s /opt/ t inyos −1.x/ con t r i b /xbow/ t o o l s / s r c / x l i s t e n / usr / l o c a l / bin / x l i s t e n

@n@n

You can use x l i s t e n to read senso r data from e i t h e r one mote over a s e r i a l

l ink , or a w i r e l e s s network o f motes . In both con f i gu r a t i on s , you need to

have a MIB510 board connected v ia a s e r i a l cab l e to your PC.

@n@n

For a s i n g l e mote con f i gu ra t i on , the mote must be programmed with a

XSensorMXX### app l i c a t i on and plugged in to the MIB510 . The mote w i l l

stream packets over the UART whenever i t has power .

@n@n

For the network o f motes con f i gu ra t i on , a base s t a t i o n mote needs to be

programmed with TOSBase and plugged in to the MIB510 . Al l other motes need

to be i n s t a l l e d with an XSensorMXX## app l i c a t i o n and put with in range o f the

base s t a t i o n or a va l i d multi−hop peer . X l i s t en must then be run with the

−w f l a g to proper ly parse the w i r e l e s s packets . Take care to program a l l

the motes to the same frequency and group id .

*/
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ēKo mote-based wireless ACPS software

This appendix contains the XML files that were created for use with
the CPA and CPC crack propagation patterns. They are placed on the
ēKo base station in the /usr/xbow/xserve/configxml directory
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1. CPA crack propagation pattern: cpa.xml

<?xml ve r s i on =”1.0” encoding=”ISO−8859−1”?>

<!DOCTYPE XServeConfig SYSTEM ”./ x s e r v e c on f i g . dtd”>

<XServeConfig>

<XFie ldExtractor name=”Vishay Crack Propagation Sensor ( narrow spac ing )” order=”3”>

<XFields>

<!−− Tos Hdr −−>

<XField name=”amType” by t e o f f s e t =”2” l ength=”1” type=”uint8”/>

<XField name=”group” by t e o f f s e t =”3” length=”1” type=”uint8”/>

<!−− XMesh Hdr −−>

<XField name=”nodeId” b y t e o f f s e t =”7” l ength=”2” type=”uint16 ”

sp e c i a l t yp e=”nodeid”/>

<XField name=”socke t Id ” b y t e o f f s e t =”11” length=”1” type=”uint8”/>

<!−− XSensor Hdr −−>

<XField name=”boardId” b y t e o f f s e t =”12” l ength=”1” type=”uint8 ”

sp e c i a l t yp e=”sensorboard id”/>

<XField name=”packetId ” b y t e o f f s e t =”13” length=”1” type=”uint8”/>

<XField name=”ParentID” by t e o f f s e t =”14” length=”1” type=”uint16”/>

<!−− Data −−>

<XField name=”E1ReferenceADC” by t e o f f s e t =”16” length=”2” type=”uint16”/>

<XField name=”E1ExcitationV” by t e o f f s e t =”18” l ength=”2” type=”uint16”>

<XConversion func t i on =”1.225*2*x/y” returntype=” f l o a t ”>

<XConvParam variablename=”x” f i e ldname=”E1ExcitationV” type=” f l o a t ”/>

<XConvParam variablename=”y” f i e ldname=”E1ReferenceADC” type=” f l o a t ”/>

</XConversion>

</XField>

<!−− potent iometer conver s i on − r epo r t v o l t s −−>

<XField name=”RangeV” by t e o f f s e t =”20” length=”2” type=”uint16”>

<XConversion func t i on =”1.225*x/z” returntype=” f l o a t ”>

<XConvParam variablename=”x” f i e ldname=”RangeV” type=” f l o a t ”/>

<XConvParam variablename=”z” f i e ldname=”E1ReferenceADC” type=” f l o a t ”/>

</XConversion>

</XField>

</XFields>

<XFilter>

<!−− LOGIC: SocketID==XSensorEKo AND BoardID ( SensorId ) AND PacketID==0 −−>

<XCondAnd>

<XCond name=”IsEqual”>

<XFilterParam name=”f i e ldname ” value=”socke t Id”/>

<XFilterParam name=” f i e l d v a l u e ” value=”0x34”/>

</XCond>

<XCond name=”IsEqual”>

<XFilterParam name=”f i e ldname ” value=”boardId”/>

<XFilterParam name=” f i e l d v a l u e ” value=”162”/>
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</XCond>

<XCond name=”IsEqual”>

<XFilterParam name=”f i e ldname ” value=”packetId”/>

<XFilterParam name=” f i e l d v a l u e ” value=”0x0”/>

</XCond>

</XCondAnd>

</XFi l ter>

<XDataSinks>

<XDataSink name=”Generic Pr int Datasink”>

<XDSParam name=”p r i n t s t r i n g ”

value=”Vishay Crack Propagation

Sensor ( narrow

spac ing )[% s :%s ] : \ n Parent :%s

PortID:%s \n RangeV:%s V

ExcitV:%s RefADC:%s ” />

<XDSParam name=”p r i n t f i e l d s ”

value=”boardId , packetId , ParentID , nodeId , , RangeV , E1ExcitationV ,

E1ReferenceADC”/> </XDataSink>

<XDataSink name=”Generic F i l e Datasink”>

<XDSParam name=”rawf i lename ”

value=”Vishay Crack Propagation Narrow Spacing Raw . csv”/>

<XDSParam name=”parsed f i l ename ”

value=”Vishay Crack Propagat ion Narrow Spacing Parsed . csv”/>

<XDSParam name=”conver t ed f i l ename ”

value=”Vishay Crack Propagat ion Narrow Spacing Converted . csv”/>

<XDSParam name=”del im” value=”,”/>

<XDSParam name=”header ” value=”yes”/>

<XDSParam name=”timestamp”

value=”%m−%d−%Y %H:%M:%S”/>

<XDSParam name=”backup” value=”yes”/>

</XDataSink>

<XDataSink name=”Sensor Log Datasink”> <XDSParam

name=”s en s o r i d ” value=”162”/>

<XDSParam name=”tablename”

value=”Vi shay Crack Propagat i on Nar row Spac ing senso r r e su l t s ”/>

<XDSParam name=”sensorname” value=”Crack

Propagation (Narrow Spacing )”/>

<XDSParam name=”columninfo ”

value=”fie ldName = nodeId ,

displayName = Node Id ,

d i sp layOrder = 1”/>

<XDSParam name=”columninfo ”

value=”fie ldName =

RangeV , displayName = RangeV ,

d i sp layOrder = 2 , unitName =

Volts , unitShortName = V,

sensorType = Voltage ,

sensorMinValue = 0 ,
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sensorMaxValue = 6”/> <XDSParam

name=”columninfo ”

value=”fie ldName =

E1ExcitationV , displayName =

Exc i tat ion , d i sp layOrder =

3 , unitName = Volts ,

unitShortName = V, sensorType =

Voltage , sensorMinValue = 0 ,

sensorMaxValue = 6”/>

</XDataSink>

</XDataSinks>

</XFieldExtractor>

</XServeConfig>
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2. CPC crack propagation pattern: cpc.xml

<?xml ve r s i on =”1.0” encoding=”ISO−8859−1”?>

<!DOCTYPE XServeConfig SYSTEM ”./ x s e r v e c on f i g . dtd”>

<XServeConfig>

<XFie ldExtractor name=”Vishay Crack Propagation Sensor ( wide spac ing )” order=”3”>

<XFields>

<!−− Tos Hdr −−>

<XField name=”amType” by t e o f f s e t =”2” l ength=”1” type=”uint8”/>

<XField name=”group” by t e o f f s e t =”3” length=”1” type=”uint8”/>

<!−− XMesh Hdr −−>

<XField name=”nodeId” b y t e o f f s e t =”7” l ength=”2” type=”uint16 ”

sp e c i a l t yp e=”nodeid”/>

<XField name=”socke t Id ” b y t e o f f s e t =”11” length=”1” type=”uint8”/>

<!−− XSensor Hdr −−>

<XField name=”boardId” b y t e o f f s e t =”12” l ength=”1” type=”uint8 ”

sp e c i a l t yp e=”sensorboard id”/>

<XField name=”packetId ” b y t e o f f s e t =”13” length=”1” type=”uint8”/>

<XField name=”ParentID” by t e o f f s e t =”14” length=”1” type=”uint16”/>

<!−− Data −−>

<XField name=”E1ReferenceADC” by t e o f f s e t =”16” length=”2” type=”uint16”/>

<XField name=”E1ExcitationV” by t e o f f s e t =”18” l ength=”2” type=”uint16”>

<XConversion func t i on =”1.225*2*x/y” returntype=” f l o a t ”>

<XConvParam variablename=”x” f i e ldname=”E1ExcitationV” type=” f l o a t ”/>

<XConvParam variablename=”y” f i e ldname=”E1ReferenceADC” type=” f l o a t ”/>

</XConversion>

</XField>

<!−− potent iometer conver s i on − r epo r t v o l t s −−>

<XField name=”RangeV” by t e o f f s e t =”20” length=”2” type=”uint16”>

<XConversion func t i on =”1.225*x/z” returntype=” f l o a t ”>

<XConvParam variablename=”x” f i e ldname=”RangeV” type=” f l o a t ”/>

<XConvParam variablename=”z” f i e ldname=”E1ReferenceADC” type=” f l o a t ”/>

</XConversion>

</XField>

</XFields>

<XFilter>

<!−− LOGIC: SocketID==XSensorEKo AND BoardID ( SensorId ) AND PacketID==0 −−>

<XCondAnd>

<XCond name=”IsEqual”>

<XFilterParam name=”f i e ldname ” value=”socke t Id”/>

<XFilterParam name=” f i e l d v a l u e ” value=”0x34”/>

</XCond>

<XCond name=”IsEqual”>

<XFilterParam name=”f i e ldname ” value=”boardId”/>

<XFilterParam name=” f i e l d v a l u e ” value=”161”/>
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</XCond>

<XCond name=”IsEqual”>

<XFilterParam name=”f i e ldname ” value=”packetId”/>

<XFilterParam name=” f i e l d v a l u e ” value=”0x0”/>

</XCond>

</XCondAnd>

</XFi l ter>

<XDataSinks>

<XDataSink name=”Generic Pr int Datasink”>

<XDSParam name=”p r i n t s t r i n g ”

value=”Vishay Crack Propagation

Sensor ( wide spac ing )[% s :%s ] : \ n

Parent :%s PortID:%s \n RangeV:%s

V ExcitV:%s RefADC:%s ” />

<XDSParam name=”p r i n t f i e l d s ”

value=”boardId , packetId , ParentID , nodeId , , RangeV , E1ExcitationV ,

E1ReferenceADC”/> </XDataSink>

<XDataSink name=”Generic F i l e Datasink”>

<XDSParam name=”rawf i lename ”

value=”Vishay Crack Propagation Wide Spacing Raw . csv”/>

<XDSParam name=”parsed f i l ename ”

value=”Vishay Crack Propagat ion Wide Spacing Parsed . csv”/>

<XDSParam name=”conver t ed f i l ename ”

value=”Vishay Crack Propagat ion Wide Spacing Converted . csv”/>

<XDSParam name=”del im” value=”,”/>

<XDSParam name=”header ” value=”yes”/>

<XDSParam name=”timestamp”

value=”%m−%d−%Y %H:%M:%S”/>

<XDSParam name=”backup” value=”yes”/>

</XDataSink>

<XDataSink name=”Sensor Log Datasink”> <XDSParam

name=”s en s o r i d ” value=”161”/>

<XDSParam name=”tablename”

value=”Vi shay Crack Propagat i on Wide Spac ing senso r r e su l t s ”/>

<XDSParam name=”sensorname” value=”Crack

Propagation (Wide Spacing )”/>

<XDSParam name=”columninfo ”

value=”fie ldName = nodeId ,

displayName = Node Id ,

d i sp layOrder = 1”/>

<XDSParam name=”columninfo ”

value=”fie ldName =

RangeV , displayName = RangeV ,

d i sp layOrder = 2 , unitName =

Volts , unitShortName = V,

sensorType = Voltage ,

sensorMinValue = 0 ,

sensorMaxValue = 6”/> <XDSParam
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name=”columninfo ”

value=”fie ldName =

E1ExcitationV , displayName =

Exc i tat ion , d i sp layOrder =

3 , unitName = Volts ,

unitShortName = V, sensorType =

Voltage , sensorMinValue = 0 ,

sensorMaxValue = 6”/>

</XDataSink>

</XDataSinks>

</XFieldExtractor>

</XServeConfig>


