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MyApp_Sensor –

1. /MoteWorks/apps/tutorials/

2. MyApp_Sensor

3. /MoteWorks/apps/tutorials/lesson_2

MyApp_Sensor

cp –r 
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MyApp_Sensor –

 sensorboardsApp.h

 

 XSensor
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“Tags”

 XServe
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: MyApp_Sensor

 Makefile

 Makefile.component

 

 

 Mote
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MyApp_Sensor – Makefile Makefile.component

Makefile.componentMakefile

Makefile

All files (“.”)

Makefile.component

All files (“.”)
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MyApp_Sensor – Makefile.component

Makefile.component

 MTS310 TinyOS

nesC

 MTS310

/MoteWorks/tos/sensorboards/mts310(cb)

 : /MoteWorks/tos/sensorboards

SENSORBOARD=<sensorboard>
MyApp_Sensor ,
<sensorboard> = mts310cb
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: MyApp_Sensor

 Makefile
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MyApp_Sensor –

includes sensorboardApp;

/**
* This module shows how to use the Timer, LED, ADC and Messaging 
* components.
* Sensor messages are sent to the serial port
**/
configuration MyApp {
}
implementation {
components Main, MyAppM, TimerC, LedsC, Photo,

GenericComm as Comm;

Main.StdControl -> TimerC.StdControl;
Main.StdControl -> MyAppM.StdControl;
Main.StdControl -> Comm.Control;

MyAppM.Timer -> TimerC.Timer[unique("Timer")];
MyAppM.Leds -> LedsC.Leds;
MyAppM.PhotoControl -> Photo.PhotoStdControl;
MyAppM.Light -> Photo.ExternalPhotoADC;

MyApp_SensorM.SendMsg -> Comm.SendMsg[AM_XSXMSG];
}

NEW! Photo

NEW! GenericComm
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MyApp_Sensor –

includes sensorboardApp;

/**
* This module shows how to use the Timer, LED, ADC and Messaging 
* components.
* Sensor messages are sent to the serial port

**/
configuration MyApp {
}
implementation {

components Main, MyAppM, TimerC, LedsC, Photo,
GenericComm as Comm;

Main.StdControl -> TimerC.StdControl;
Main.StdControl -> MyAppM.StdControl;
Main.StdControl -> Comm.Control;

MyAppM.Timer -> TimerC.Timer[unique("Timer")];
MyAppM.Leds -> LedsC.Leds;
MyAppM.PhotoControl -> Photo.PhotoStdControl;
MyAppM.Light -> Photo.ExternalPhotoADC;

MyAppM.SendMsg -> Comm.SendMsg[AM_XSXMSG];
}

Photo

StdControl

ADC

ADC
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MyApp_Sensor –

includes sensorboardApp;

/**
* This module shows how to use the Timer, LED, ADC and Messaging 
* components.
* Sensor messages are sent to the serial port

**/
configuration MyApp {
}
implementation {

components Main, MyAppM, TimerC, LedsC, Photo,
GenericComm as Comm;

Main.StdControl -> TimerC.StdControl;
Main.StdControl -> MyAppM.StdControl;
Main.StdControl -> Comm.Control;

MyAppM.Timer -> TimerC.Timer[unique("Timer")];
MyAppM.Leds -> LedsC.Leds;
MyAppM.PhotoControl -> Photo.PhotoStdControl;
MyAppM.Light -> Photo.ExternalPhotoADC;

MyAppM.SendMsg -> Comm.SendMsg[AM_XSXMSG];
}

• Photo.PhotoStdControl ( StdControl )

MyAppM.PhotoControl (StdControl )

• Photo.ExternalPhotoADC ( ADC )

MyAppM.Light (ADC )
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MyApp_Sensor –

includes sensorboardApp;

/**
* This module shows how to use the Timer, LED, ADC and Messaging 
* components.
* Sensor messages are sent to the serial port

**/
configuration MyApp {
}
implementation {

components Main, MyAppM, TimerC, LedsC, Photo,
GenericComm as Comm;

Main.StdControl -> TimerC.StdControl;
Main.StdControl -> MyAppM.StdControl;
Main.StdControl -> Comm.Control;

MyAppM.Timer -> TimerC.Timer[unique("Timer")];
MyAppM.Leds -> LedsC.Leds;
MyAppM.PhotoControl -> Photo.PhotoStdControl;
MyAppM.Light -> Photo.ExternalPhotoADC;

MyAppM.SendMsg -> Comm.SendMsg[AM_XSXMSG];
}

• send GenericComm XSensor• send GenericComm XSensor
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: MyApp_Sensor

 Makefile

 Makefile.component

 

 

 Mote

 nesC
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MyApp_Sensor –

MyAppM.ncMyApp.nc

MyApp.nc

All files (“.”)

MyAppM.nc

All files (“.”)
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MyAppM.nc

MyApp_Timer MyAppM.nc

 

MyApp_Timer

 Mote UART
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nesC –

call

signal

post

task

includes

async

atomic

norace nesC
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MyAppM.nc –

includes sensorboardApp;
/**
* This module shows how to use the Timer, LED, ADC and Messaging 
* components
* Sensor messages are sent to the serial port
**/
module MyAppM {
provides {

interface StdControl;
}
uses {

interface Timer;
interface Leds;
interface StdControl as PhotoControl;
interface ADC as Light;
interface SendMsg;

}
}

• MTS300/310

•

• MTS300/310

•
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MyAppM.nc –

implementation {
bool sending_packet = FALSE;
TOS_Msg msg_buffer;
XDataMsg *pack;

/**
* Initialize the component.
*
* @return Always returns <code>SUCCESS</code>
**/

command result_t StdControl.init() {
call Leds.init(); 
call PhotoControl.init();
// Initialize the message packet with default values
atomic {

pack = (XDataMsg *)&(msg_buffer.data);
pack->xSensorHeader.board_id = SENSOR_BOARD_ID;
pack->xSensorHeader.node_id = TOS_LOCAL_ADDRESS;
pack->xSensorHeader.rsvd = 0;

}

return SUCCESS;
}
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nesC -- ADC

interface ADC {
async command result_t getData();
async command result_t getContinuousData();
async event result_t dataReady(uint16_t data);

}

ADC 2 :

 getData

 getContinuousData

1

 dataReady

 getData

 ADC

 dataReady
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event result_t Timer.fired()
{
call Leds.redToggle();
call PhotoControl.start();
call Light.getData();

…
async event result_t Light.dataReady(uint16_t data) {
atomic pack->xData.datap1.light = data;
post SendData(); 
call Leds.yellowToggle();

…

1

2 3

1.Timer.fired() StdControl start()
LED

2. ADC
getData()

3. dataReady()
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event result_t Timer.fired()
{
call Leds.redToggle();
call PhotoControl.start();
call Light.getData();

…
async event result_t Light.dataReady(uint16_t data) {
atomic pack->xData.datap1.light = data;
post SendData(); 
call Leds.yellowToggle();

…
45

4.dataReady() 16 10

5. task post
LED
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nesC –

call

signal

post

task

includes

async

atomic

norace nesC
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–

 

 /

 

Event handler

Component1

goCmdX{
…
post task1();
return SUCCESS}

commandA {
…
call Comp2.goCmdX;
//continue
return SUCCESS}

Task1{
//do stuff
signal cmdXDone();
return SUCCESS}

event cmdXDone{
//process result
…
return SUCCESS}

Component2

TOS Scheduler
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-

 I/O

 ADC –>

 

 , –>

 .sendDone
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– GenericComm

 TinyOS GenericComm

GenericComm 2

 UART

 

 

 

 Broadcast 0xFFFF

 UART 0x007E

 ID
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MyApp.nc

implementation {
components Main, MyAppM, TimerC, LedsC, Photo, GenericComm as 

Comm;

Main.StdControl -> TimerC.StdControl;
Main.StdControl -> MyAppM.StdControl;
Main.StdControl -> Comm.Control;

…
MyAppM.SendMsg -> Comm.SendMsg[AM_XSXMSG];

…

GenericComm Comm Comm.Control StdControl

MyAppM Comm.SendMsg 1

AM_XSXMSG
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nesC -- SendMsg

interface SendMsg
{
command result_t send(uint16_t address, uint8_t length, TOS_MsgPtr

msg);
event result_t sendDone(TOS_MsgPtr msg, result_t success);

}

SendMsg 1

 Send

1

 sendDone

send

sendDone
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nesC -- SendMsg

interface SendMsg
{
command result_t send(uint16_t address, uint8_t length, TOS_MsgPtr

msg);
event result_t sendDone(TOS_MsgPtr msg, result_t success);

}

SendMsg TOS_Msg
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nesC -- TOSMsg

typedef struct TOS_Msg

{

/* The following fields are transmitted/received on the radio. */

uint16_t addr;

uint8_t type;

uint8_t group;

uint8_t length;

int8_t data[TOSH_DATA_LENGTH];

}

typedef TOS_Msg *TOS_MsgPtr;

 addr –

 type – AM_XSXMSG

 group – ID

 length –

 data –
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MyApp_SensorM.nc –

command result_t StdControl.init() {

…

// Initialize the message packet with default values

atomic {

pack = (XDataMsg *)&(msg_buffer.data);

pack->xSensorHeader.board_id = SENSOR_BOARD_ID;

pack->xSensorHeader.node_id = TOS_LOCAL_ADDRESS;

pack->xSensorHeader.rsvd = 0;

}

…

TOS_Msg

MyAppM.nc
TOS_MSG
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MyAppM.nc –

void task SendData()

{

call PhotoControl.stop();

if (sending_packet) return;

atomic sending_packet = TRUE;

// send message to UART (serial) port

if (call 
SendMsg.send(TOS_UART_ADDR,sizeof(XDataMsg),&msg_buffer) != 
SUCCESS)

sending_packet = FALSE;

…

event result_t SendMsg.sendDone(TOS_MsgPtr msg, result_t success)
{

call Leds.greenToggle();

atomic sending_packet = FALSE;

…

sendData
stop

(sending_packet = TRUE)

sendDone
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MyAppM.nc –

void task SendData()

{

call PhotoControl.stop();

if (sending_packet) return;

atomic sending_packet = TRUE;

// send message to UART (serial) port

if (call 
SendMsg.send(TOS_UART_ADDR,sizeof(XDataMsg),&msg_buffer) != 
SUCCESS)

sending_packet = FALSE;

…

event result_t SendMsg.sendDone(TOS_MsgPtr msg, result_t success)
{

call Leds.greenToggle();

atomic sending_packet = FALSE;

…

SendMsg.send
TOS_UART_ADDR
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MyAppM.nc –

void task SendData()

{

call PhotoControl.stop();

if (sending_packet) return;

atomic sending_packet = TRUE;

// send message to UART (serial) port

if (call 
SendMsg.send(TOS_UART_ADDR,sizeof(XDataMsg),&msg_buffer) != 
SUCCESS)

sending_packet = FALSE;

…

event result_t SendMsg.sendDone(TOS_MsgPtr msg, result_t success)
{

call Leds.greenToggle();

atomic sending_packet = FALSE;

…

SendMsg.sendDone
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nesC –

call

signal

post

task

includes

async

atomic

norace nesC
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atomic

atomic

 

 async

 atomic

nesC warning

 :

SensorAppM.nc:44: warning: non-atomic 

accesses to shared variable ‘voltage’
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atomic

atomic :

 

 atomic {…}

 

 

Atomic
atomic {

if (!busy) 
busy = TRUE;

}

:
cli(); // disable interrupts
lda r1, busy // load busy to register

jnz r1, inUse // check busy

str busy, 1 // set busy to true

inUse:

sbi(); // enable interrupts

No interrupts will

disrupt code flow

atomic {
if (!busy) 

busy = TRUE;
}
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atomic : Tinyos-1.x/tos/system/TimerM.nc

command result_t Timer.stop[uint8_t id]() {

if (id>=NUM_TIMERS) return FAIL;
if (mState&(0x1L<<id)) { // if the timer is running 

atomic mState &= ~(0x1L<<id);
if (!mState) {

setIntervalFlag = 1;
}
return SUCCESS;

}
return FAIL; //timer not running

}
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– (1 of 2)

 Timer

 Timer

TinyOS

 

 

WSN Training: Creating a Simple Sensor Application 40 May 2007

– (2 of 2)

1

provides interface Timer[uint8_t id];
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nesC –

unique(“astring”)

 8

 

timer[unique(“Timer”)]

“string”
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nesC –

Timer

module TimerM {

provides interface Timer[uint8_t id];

provides interface StdControl;

uses {

interface Leds;

interface Clock;

interface PowerManagement;

}

}

implementation {

uint32_t mState;

uint8_t queue_size;

uint8_t queue[NUM_TIMERS];

Tinyos-1.x/tos/system/TimerM.nc

configuration CntToLedsAndRfm {
}
implementation {

components Main, Counter, IntToLeds, 
IntToRfm, TimerC;

Main.StdControl -> Counter.StdControl;
Main.StdControl -> IntToLeds.StdControl;
Main.StdControl -> IntToRfm.StdControl;
Main.StdControl -> TimerC.StdControl;
Counter.Timer->TimerC.Timer[unique("Timer")];
IntToLeds <- Counter.IntOutput;
Counter.IntOutput -> IntToRfm;

}

Tinyos-1.x/apps/CntToLedsandRfm.nc

TimerTimer
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Fan-Out

configuration CntToLedsAndRfm {
}
implementation {

components Main, Counter, IntToLeds, IntToRfm, TimerC;
Counter.IntOutput -> IntToLeds;
Counter.IntOutput -> IntToRfm;

}

Tinyos-1.x/apps/CntToLedsAndRfm.nc
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nesC –

call

signal

post

task

includes

async

atomic

norace nesC
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async sync

async

 1

sync

 

 nesC async
command event

 

 Post
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async

async

async

 

async event result_t Clock.fire() {
post HandleFire();
return SUCCESS;

}

tinyos-1.x/tos/system/TimerM.nc

async
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nesC –

call

signal

post

task

includes

async

atomic

norace nesC

WSN Training: Creating a Simple Sensor Application 48 May 2007

norace

NesC

norace

 Example:

norace uint16_t voltage;
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1.

2.

3.

4.

5.

6. atomic
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: MyApp_Sensor

 Makefile

 Makefile.component

 

 

 Mote

 nesC
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MyApp_Sensor –

1. MyApp_Sensor

MakeXbowlocal

DEFAULT_LOCAL_GROUP RADIO_CHANNEL

 Mote

 LED

 LED

LED color Indication

Red 1

Yellow

Green
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MyApp_Sensors

4. Cygwin XServe

 Cygwin

Cygwin

 MIB510/520

 xserve –s=COM<#>

 MIB600

 xserve –i=<hostname>:<port>

MTS310
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nesC

: nesC 

1. Programmer’s Notepad MyApp_Sensor

 tools > shell make <platform> docs

2. Internet Explorer web

 <MoteWorks

>¥cygwin¥opt¥MoteWorks¥doc¥nesdoc¥<platform>¥index.html
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Q & A: MyApp_Sensor

 Mote

 


