Melody timer

- Debugging
- Debug environments

- Debug via serial



Debugging



Debug and trace

e Controllability and observability are required

* Controllability
* Ability to control sources of data used by the system
* Input pins, input interfaces (serial, Ethernet, etc.)
* Registers and internal memory

* Observability
* Ability to observe intermediate and final results
e Output pins, output interfaces
* Registers and internal memory



|/O access is insufficient

* Observation of I/O is not enough to debug

main () {
x=f1l (pinl,pin2)

Pinl ————

foo (x);

}

Pin2 ———

* If Pin2 is incorrect, how do we locate the bug?



Properties of a debugging environment

e Run control of the target
e Start and stop the program execution
* Observe data at stop points

e Real-time monitoring of target execution
* Non-intrusive in terms of performance

* Timing and functional accuracy
* Debugged system should ac like the real system
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ABCDEFG: 7843265:

for (i=10; i<=11; i++){

int timerMede; // 0: Ready, timer set pinMode (i, INPUT);
// 1: Timer run 34 }

int modeButtonStatus; 35 for (i=2; i<=10; i++)/{

int prevModeButtonStatus; 36 pinMode (i, OUTPUT);

int addButtonStatus; 37 }

int prevAddButtonStatus; 38

int setTime; 39 timerMode = 0; // 0: Ready, timer set

40 // 1: Timer run

int numValue[10][7] = { 41 modeButtonStatus = 0;

// 23 45678 42 prevModeButtonStatus = 0;

// EDCG A B 43 addButtonStatus = 0J;
{1,1,1,0,1,1,1}, // 0: RABCDEF g prevAddButtonStatus = 0;
{0,0,1,0,0,0,1}, // 1: BC 45 setTime = 0;

{1,1,0,1,0,1,1}, // 2: BBDEG 46

{0,1,1,1,0,1,1}, // 3: BABCDG 47 }

{0,0,1,1,1,0,1}y, // 4: BCFG 43

{0,1,1,1,1,1,0}, // 5: ACDFG 49 void loop()

{1,1,1,1,1,0,0}, // €: CDEFG 0| {

{0,0,1,0,0,1,1}, // 7: ABC 1 modeButtonStatus = digitalRead(1l);
{1,1,1,1,1,1,1}, [/ 8: RABCDEFG 2 addButtonStatus = digitalRead(12);
{0,0,1,1,1,1,1} // S: RBCFG 3 if (modeButtonStatus > prevModeButtonStatus) {

Y58

tone(10,1760,5);

timerMcde = !timerMode;

if (timexMode==0){
zetTime = 0;

}

digitalWrite (9, timerMcde);

}:

oy W

int timerStatus = 0;

|

void setup()

{

int i;

oy enenenenenenonoonoon
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if (timexrMode==0){ // 0: Ready, timer set
if (addButtonStatus > prevAddButtonStatus) {
tone (10,1760,5);
zetTime == 1;
zetTime %= 10;
else{ // 1: Timer run
delay (500
digitalWrite(%,0);
delay (500
digitalWrite(%,1);
zetTime -= 1;
if (zetTime==0)/{
timexrMecde = 0;
d‘splayD‘g‘t(set”iﬂe);
digitalWrite(2,0);
playMelody() ;

displayDigit(setTime);

prevModeButtonStatus = modeButtonStatus;
prevAddButtonStatus = addButtonStatus;

W N}

void
fo

displayDigit (int status) {
r (int i=0; i<7; i++)/{

digitalWrite (i+2, numValue[status]

; x<é, k++){
nt i=0; i<2; i++){

delay(200);

[i

1);
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