Mbed Lab 6 Report
Interrupts, timers, tasks and RTOS
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— ~ Lab Description

1 ~ Interrupt
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#include “mbed.h™
InterruptIn button(BUTTON1);
Digitalout led(LED1);
Digitalout flash(LED2);

flip()

led = !led;

main()

button.rise(&flip);
while (1)
{

flash = !flash;

ThisThread::sleep for(256ems);
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— ~ Lab Description

2 ~ Simple Timer
AtAR
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#include “"mbed.h"
std: :chrono;
Timer t;

main()
v {

t.start();

printf(“Hello World!\n");

t.stop();
s = chrono::duration_cast<chrono::seconds>(t.elapsed time()).count();
ms = chrono: :duration cast<chrono: :milliseconds>(t.elapsed time()).count();
us = t.elapsed time().count();

printf ("Timer time: %1lu s\n", s);

printf ("Timer time: %1lu ms\n", ms);

printf ("Timer time: %1lu us\n", us);
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— ~ Lab Description

3 » Multiple Timer
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#include "mbed.h"

std: :chrono;

Timer timer fast, timer slow;
Digitalout led1(LED1);
Digitalout led2(LED2);

main(){
timer fast.start();
timer slow.start();

while(1){

if(chrono: :duration cast<chrono::seconds>(timer fast.elapsed time()).count() > 1){
led1 = !led1;
timer fast.reset();

¥

if(chrono: :duration_cast<chrono: :seconds>(timer_slow.elapsed time()).count() > 2){
led2 = lled2;
timer slow.reset();




— ~ Lab Description

4 - Simple Timeout
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#include "mbed.h"
std: :chrono;

Timeout flipper;
Digitalout ledi(LED1);
Digitalout led2(LED2);

flip()

led2 = lledz;

main()

led2 = 1;
flipper.attach(&flip, 2s);

while (1)
{
led1 = lled1;
ThisThread: :sleep for(20ems);
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— ~ Lab Description

5 ~ Simple Ticker
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std: :chrono;

Ticker flipper;
Digitalout ledi(LED1);
Digitalout led2(LED2);

flip()
{
led2 = lled2;
}

main()

led2 = 1;
flipper.attach(&flip, 2s);

while (1)

{
led1 = !led1;
ThisThread::sleep for(20e0ms);

}

}
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6 * Application -- Debounce
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std: :chrono;

Timer debounce;
InterruptIn button(BUTTON1);
Digitalout led1(LED1);

toggle()
v {

if (duration cast<milliseconds>(debounce.elapsed time()).count() > 1eee)
v A

led1l = !led1;
debounce.reset();
1
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main()

debounce.start();
button.rise(&toggle);
while (1)
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7 ~ Multi-Thread Example
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std: :chrono;

Digitalout led1(LED1);
Digitalout led2(LED2);
Thread thread;

led2 thread()

while ( )
{
led2 = lled2;
ThisThread::sleep for({is);
1
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main()

thread.start(led2 thread);

while ( )
{
led1l = !led1;
ThisThread::sleep for(5eems);
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}




— ~ Lab Description

8 » EventQueue Example
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#include “mbed.h"

v

std: :chrono;

main()

EventQueue queue;

queue.call(printf, "called immediately\r\n");
queue.call in(2s, printf, "called in 2 seconds\r\n");

queue.call every(ls, printf, "called every 1 seconds\r\n");

queue.dispatch();




— ~ Lab Description

9 - EventQueue in a Thread

B =
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DigitalOut ledi(LED1);
InterruptIn sw2(BUTTON1);
EventQueue queue(32 * EVENTS EVENT SIZE);

Thread t;

led1 info() {

printf(“ledl is triggered! \r\n™);
¥

Trig led1() {

led1 = lleda;

queue.call(ledl info);

i
main() {

t.start(callback(&queue, &EventQueue::dispatch forever));

sw2.rise(Trig ledl);

/1 Ask the queve to schedule leds_info() immediately 0.3 Maitile, Témer Ask the queue to schedule led1_info() immediately
queve.call(ledi_info); L :izss-‘n“:\:nm - queve. call(led1_info);
6.6 Debource I,
; s int main
e /# callback() is used to wr:

2 // so, t will call queve.di
™69 Single_Thread Eve... // and it will start and rui
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10 * Scheduling of EventQueue Calls
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rise_handler(
queue.call{printf, "rise handler in context %p\n", ThisThread::get id());

led1 = !led1;

fall handler( )
printf("fall_handler in context %p\n", ThisThread::get id());

led1l = !led1;
main()

t.start(callback(&queue, &EventQueue::dispatch forever));
printf("Starting in context %p\r\n", ThisThread::get id());

sw.rise(rise_handler);

sw.fall(queue.event(fall handler));
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11 * Two Threads of EventQueue with Different Priorities
aibA

& Threadz& EPriority 7 IR EEprintfQueue - eventQueue - Tickeri®Ei#
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Thread printfThread(osPrioritylLow);

printfThread.start(callback(&printfQueue, &EventQueue::dispatch forever));

Thread eventThread(osPriorityNormal);

eventThread.start(callback(&eventQueue, &FventQueue::dispatch forever));

Ticker ledTicker;

ledTicker.attach(eventQueue.event(&blink led2), 1s);
btn.fall{&btn fall irq);

while (1) {ThisThread::sleep for(1s);}
by
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5.3 Demo 02
53,00

6.1 Interrupt
.6_10_Muti_Thread_Eve...
86,11,05 Priority

™ 5_3_Demo_U
hread for other VT
5.3 Demo_02
sPriorityNormal); i (e
\ 2 Inkemupk eventThread.
mel)
1 a8 6_10_Multi_Thread_Eve...

Ticker ledTicker; YT s
ledTicker. attach(eventQueue Aty Priority
* " © mbed-os
n.fall(8btn fall fra):

spriorityNormal);

t(callback(ReventQueve, StventQueu
@blink_led2), 15);
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ch(eventqueve. event (8blink led2), 15);

btn. fall(8btn fall §
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— ~ Demo and Checkpoints

git remote repository
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Switch the blue LED every 500ms without using the sleep for
function

#include "mbed.h”
std: :chrono;

Ticker flipper;
DigitalOut ledi(LED3);

flip()
{
led1l = [ledi;
}

main()

{
flipper.attach(&flip, 568ms);

while (1)
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