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int main(Q) §
pthread_t trd_tick;
pthread_t trd_tick_blink;
pthread_t trd_alarm;
pthread_t trd_blt;

init_keyboard();

// Creates Tick thread

if(pthread_create(&trd_tick, NULL, tick_generator, NULL)){
perror("Thread error.%\n");
exit(l);

ks
// Creates Tick(for blink) thread
if(pthread_create(&trd_tick_blink, NULL, blink_generator, NULL)){
perror("Thread error.%\n");
exit(l);

// Creates Alarm thread

if(pthread_create(&trd_alarm, NULL, alarm_check, NULL)){
perror("Thread error.%\n");
exit(l);

ks

// Create backlight thread

if(pthread_create(&trd_bl1t, NULL, backlight_control, NULL)){
perror("Thread error.%\n");
exit(l);

}

while(1){
time_keeping_mode();
alarm_mode();
stopwatch_mode();

}
close_keyboard();

// wait for threads end and take resources back
pthread_join(trd_tick, NULL);
pthread_join(trd_tick_b1link, NULL);
pthread_join(trd_alarm, NULL);
pthread_join(trd_bl1t, NULL);

return 0;




*

Increses time value by +1
If reached to maximum, back to start value/stop at max value

M

2019 <= year <= 2099

Tick generator

*

Input:
tm_select: Year/Month/Day/Hour/Minute/Second == 1/2/3/4/5/6
is_carry: add by Tick/add by manually(time Setting) == TRUE/FALSE

¥ oW N N %

* Add current time +1 sec, per second

void* tick_generator(void *data){ oid add_time(const int tm_select, const char is_carry){

while(1){ _ // Carry is TRUE. +1 second
add_time(6, TRUE); if(is_carry){
sleep(l); // Add second only before 2019-12-31 23:59:59
} iF((int)mktime(&my_time) < (Tong)END_OF_2099){
} my_time.tm_sec++;
}
void* blink_generator(void *data){ else{
while(1){ .
is_blink = is_blink ? FALSE : TRUE; 5W1tCh(tT75$;§ﬁt){
usleep(500000); case 1:
} if(my_time.tm_year+1900 < 2099){
} my_time.tm_year++;
else{
/* <time.h>

// Restart with 2091

* tm_sec: second, 0~59 my_time.tm_year 19-1900;
* tm_min: minute, 0~59 }
* tm_hour: hour, 0~23 break;

tm_mday: day, 1~31 // Month

tm_mon: month, 0~11

. case 2:
tm_year: year, starts from 1900

if(my_time.tm_mon+l < 12){
my_time.tm_mon++;

(tm_wday: 0~6, starts from sunday)

%o de a3 3R

else{

}

break;

year -= 1900, month -= 1 . ~
my_time.tm_mon = 0;

eI

~ 1 9_1 -~ O FeYala ~ ) )

//struct tm my_time = {0, 0, 0, 1, 1-1, 2019-1900, 0, 0, 0};

struct tm my_time = {40, 59, 23, 19, 11-1, 2019-1900,



Alarm Check

struct _myvar_time {
int var_hour;
int var_min;
int var_sec;
int centi_sec;
} my_alarm_time = {

/* Thread2
* If current time == alarm time and,
* if alarm indicator is on:
make beep sound per alarm_count and,
alarm_count--
= f
void* alarm_check(void *data){
int alarm_count = ALARM_COUNT;

while(1){
if(is_alarm_on){
if(alarm_count > 0){
if(my_alarm_time.var_hour == my_time.tm_hour){

if(my_alarm_time.var_min == my_time.tm_min){
is_alarm_ring = TRUE;
system( ):; // Beep sound
sleep(1);
alarm_count--;

is_alarm_ring = FALSE;
is_alarm_on = FALSE;

else{
if(alarm_count != ALARM_COUNT){
alarm_count = ALARM_COUNT;
}



Backlight Mode

/* Thread3
* Change the color of font by 2 second
&= 7

"/
Button D %I Eq void* ba;ﬁji:ligtgts?[ontrOT (void *data){
if(is_backlight_on){
printf (YELLOW_B);
________________ usleep( );
printf(RESET);

[Tu] 11 - 19
{ } 23 : 59 57 is_backlight_on = FALSE;




Mode 1: Time Keeping Mode

Input key:

A

B:
C: Mode change
D: Backlight on

R

void time_keeping_mode(){
char ch = 0;
int sec_detect = 0;

while(1){
// Refresh UI only if time changes
if(sec_detect != my_time.tm_sec){
ui_time(l, FALSE);
sec_detect = my_time.tm_sec;

}
ch = getch_abcd();

// If alarm ringing, ignore original key setting
if(lis_alarm_ring){
[Tul] 11 - 19 switch (ch){

{3} 23 : 59 50 Case e backlight_on = TRUE:

break;

L]

c':
// Change mode, quit timekeeping mode
return;

- -
// Timesetting mode
time_setting_mode();
break;

default:

break; Button A &4 =4

else{
if(ch == "a' || ch = "b" || ch == || ch == "d"){
is_alarm_on = FALSE;
}

Time Setting mode
return; AEI-aoH




Time Setting

[SA] 08 - 26
{A} 18 : 31

Al 2ol

[SA] 08 - 26
{A} : 32 38

[SA] 08 - 26
{A} 18 : 32 09

Button C & =

[SA] 08 - 26
{A} 18 : 32 56

void time_setting_mode(){
char blink_detect = FALSE;
char cursor_p = 6;

char ch = 0;

while(l){
// Refresh UI only if blinks
if(blink_detect != Hds_blink){
ui_time(cursor_p, is_blink);
bTlink_detect = 1dis_blink;
}

ch = getch_abcd();

// If alarm ringing, ignore original key setting
if(lis_alarm_ring){
switch (ch){

case

%s_backTight_on = TRUE;
break:;

switch(cursor_p){
case 1:
cursor_p
break;

cursor_p
break:

cursor_p
break:

cursor_p
break;

cursor_p
break:

cursor_p
break:



switch(cursor_p){
case

Time Setting : add_time(1l, FALSE);

break;

add_time(2, FALSE);
break;

" add_time(3, FALSE);
break;

" add_time(4, FALSE):

break;
__E.T.ai__ag_:_zg_ " add_time(5, FALSE);
{A} 19 : 40 51 , Preals

—=—————=——————=== add_time(6, FALSE);
break;
}

ui_time(cursor_p, FALSE);
break;

// Change mode, quit time setting mode

Button B O=I E—:! return;
default:
break;

. 1
‘A 157HEW0| St Y = g STl fch = 2 [] ch = b" || ch=c' || ch = "d")g

is_alarm_on = FALSE;
}

[TH] 10 - 26 }
{A} 19 : 41 23

return;




Alarm Mode

Alarm Indicator Off

Button B & &

Alarm Indicator On

/¥ Mode 2: Alarm Mode

| */

* Input key:
* : Alarm setting / back
: Alarm indicator on / off
: Mode change
: Backlight on
S
void alarm_mode(){
char blink_detect = FALSE;
char ch = 0;

ui_alarm(5, FALSE);

while(1){
// Refresh UI only 1if blinks
if(blink_detect !'= dis_blink){
ui_alarm(4, FALSE);
b1ink_detect = is_blink;
}

ch = getch_abcd();

// If alarm ringing, 1ignore original key setting
if(lis_alarm_ring){
switch (ch){
case :
is_backTlight_on = TRUE;
break;

// Change mode, quit alarm mode
return;

// Toggle alarm indicator on / off
is_alarm_on = is_alarm_on ? FALSE : TRUE;
break;

// Alarm setting mode
alarm_setting_mode();
break;

default:
break;

Button A & =

Alarm Setting mode
AlSH
— =)

is_alarm_on = FALSE;



void alarm_setting_mode(){
char blink_detect = FALSE;
char is_point_h = TRUE;
char ch = 0;

while(1){
// Refresh UI only if blinks
if(blink_detect != 1is_blink){
ui_alarm(is_point_h, is_b1ink);

void add_alarm(const int var_select){
switch(var_select){
// Hour
case 4:
if(my_alarm_time.var_hour < 23){
my_alarm_time.var_hour++;

else{

}

break;
// Minute
case 5:

my_alarm_time.var_hour

if(my_alarm_time.var_min < 59){
my_alarm_time.var_min++;

else{

}

break;

my_alarm_time.var_min = 0;

[AL] 11 - 20

b1link_detect = is_blink;

}
ch = getch_abcd();

// If alarm ringing, ignore original key setting

if(lis_alarm_ring){
switch (ch){

case 'd':

C

!b!

a

default:

else{
if(ch == "a" ||

%s_back1ight_on = TRUE;
break;

}/ Toggle hour / min
is_point_h = 1is_point_h 7 FALSE :
break;

ifCis_point_h){
add_alarm(4);

else{
add_alarm(5);

ui_alarm(is_point_h, FALSE);
break;

// Change mode, quit alarm setting mode
return;

break;

ch = "b" || ch == "c" || ch = "d"){

is_alarm_on = FALSE;

}




/* Mode 3: Stopwatch Mode

* Input key:
* A:
x® B:
St t h I\/I d C: Mode change
Opwa C O e D: Backlight on
-.:-f.-‘
void stopwatch_mode(){
clock_t start_c;
struct _myvar_time tmp_stw = {
int sec_detect = 0;
char ch = 0;

ui_stopwatch (&tmp_stw);

while(1){
// Refresh UI only if time changes
if(sec_detect != my_time.tm_sec){
ui_stopwatch (&tmp_stw);
sec_detect = my_time.tm_sec;

gotoxy(20, );
printf( );

}
ch = getch_abcd();

Stopwatch Mode
// If alarm ringing, ignore original key setting
———————————————— if(lis_alarm_ring){
. switch (ch){
[sT] l? : 18 case

%s_back?ight_on = TRUE;
break;

// Change mode, quit stopwatch mode
return;

// Stopwatch on
stopwatch_run(&tmp_stw);
break;

// Clear stopwatch
tmp_stw.var_min = 0;
tmp_stw.var_sec = 0;
tmp_stw.centi_sec = 0;
break;




void add_stopwatch(struct _myvar_time *my_stw_time){
if(my_stw_time->centi_sec < 59){
my_stw_time->centi_sec++;
}

else{
my_stw_time->centi_sec = 0;
if(my_stw_time->var_sec < 59){
my_stw_time->var_sec++;

else{
my_stw_time->var_sec = 0;
if(my_stw_time->var_min < 59){
my_stw_time->var_min++;
¥

else{
my_stw_time->var_min 59;
my_stw_time->var_sec 59;
my_stw_time->centi_sec = 98;

18 : 19
01 : 39 51

void stopwatch_run(struct _myvar_time *my_stw_time){
struct _myvar_time lap_time = {0, 0, 0, 0};
int sec_detect = 0;
char is_Tlap = FALSE;
char ch = 0;

while(1){
//clock_delay(0.01);
usleep(10);
add_stopwatch(my_stw_time):

// Refresh UI only if time changes
if(sec_detect !'= my_stw_time->centi_sec){
if(is_Tap){
ui_stopwatch(&lap_time);

elseq{
ui_stopwatch(my_stw_time);

sec_detect = my_stw_time->centi_sec;

}

gotoxy(20, 25);
printf("st mode seye");

ch = getch_abcd();

// If alarm ringing, ignore original key setting
if(lis_alarm_ring){
switch (ch){
case 'd':
is_backTlight_on = TRUE;
break;
rbr_

}/ Stopwatch off or lap time off

if(is_Tap){
is_lap = FALSE;

else{

}

break;

return;

a

// Lap time on, Renew lap time
Tap_time.var_min = my_stw_time->var_min;
lap_time.var_sec = my_stw_time->var_sec;
lap_time.centi_sec = my_stw_time->centi_sec;



