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2t g
(Time keeping, Alarm, Stopwatch) X &dt= H=y

2t Abef

(sec set, hour set, minute set, year set, month set,
day set, alarm hour set, alarm min set, start, stop,
Status information lap time) M&dt= H Integer, periodic
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Implementation

#include

. . void main() {
X Main.c
/] Data Storage 3 B X735
st info = 8;

al_info = TURN_OFF;

mo_info = TIME_MODE;

bl info = 8;

display_command = 0;

// Alarm information & & H=
alarm_information alarm_info;
alarm_info.alarm_power =
alarm_info.display alarm_ 1nd1cat0r =
alarm_info.beep time =

alarm_time =

alarm_tm = *lncaltlmeqﬂalarm time);
Iy - ; II|_|_ ?_ H=| A

qtop min=0;
stop sec=0,
stop milisec=0;

I |:—‘.5||::|--:;-L'i._li_]|'11' 'T'I-
backlight_time

xEI| MNZF AHE HFR T
current_time 3
current_tm = *localtime(&current _time);

timer_t timerID;
createCurrent(&timerID,1,0);




Implementation

{/mo_info

#define TIME_MODE
#define ALARM_MODE
#define STOPWATCH_ MODE

info
SEC_SET

HOUR_SET 11 Data st

MINUTE_SET e e o _ .
YEAR SET }nt S t_} nfo, tatus L forma T on
MONTH_SET int al info; //Alarm information
e DAY_SET int mo info; //mode information
#define AL _HOUR_SET - e 1 hackliaht infarmatian
#define AL_MINUTE SET int bl_info; //backlight information
#define START

#define STOP

#define LAP _TIME

i M M M

//al_info
13 ':j 2 1: -i ne TURN _ oM
#define TURN_OFF

ffhl_infc
#define TURN YELLOW




Implementation

#include

. . void main() {
X Main.c
/] Data Storage 3 B X735
st info = 8;

al_info = TURN_OFF;

mo_info = TIME_MODE;

bl info = 8;

display_command = 0;

// Alarm information & & H=
alarm_information alarm_info;
alarm_info.alarm_power =
alarm_info.display alarm_ 1nd1cat0r =
alarm_info.beep time =

alarm_time =

alarm_tm = *lncaltlmeqﬂalarm time);
Iy - ; II|_|_ ?_ H=| A

qtop min=0;
stop sec=0,
stop milisec=0;

I |:—‘.5||::|--:;-L'i._li_]|'11' 'T'I-
backlight_time

xEI| MNZF AHE HFR T
current_time 3
current_tm = *localtime(&current _time);

timer_t timerID;
createCurrent(&timerID,1,0);




Implementation

- [+ pl¥=] x Epl I A

// Current EIO|IHE THE= T = /] r'jIH )\!'—}E 0= HE0[ES= Z2H A
int createCurrent{timer_t *timerID, int sec, int msec){ static void current()

struct sigevent te; {

struct itimerspec its;

struct sigaction sa; )

int sigNo=SIGRTMIN; current_tm.tm_sec++;
sa.sa_flags=SA_SIGINFO; if(current_tm.tm sec==60){
sa.sa_sigaction = current; current tm.tm sec=0:

L

sigemptyset(&sa.sa mask); current tm.tm min++:

x

if(sigaction(sigNo, &sa, NULL)== -1 ){ . )
printf("sigaction error\n"); else if(current tm.tm min==60){
return -1; current_tm.tm_min=0;

} current tm.tm hour++;

te.sigev_notify = SIGEV SIGNAL; } - -

te.sigev signo = sigNo; . )

te.sigev:va%ue.siva%_ptr = timerID; else if(current_tm.tm_hour==24){

timer create(CLOCK REALTIME, &te, timerID); current_tm.tm_hour=0;

if(current_tm.tm wday==6){

its.it_interval.tv _sec = sec; current tm.tm wday:i;

its.it_interval.tv_nsec = msec * - -

its.it value.tv sec = sec; }else{

- - current_tm.tm_mday++;

current_tm.tm wday++;

timer_settime(*timerID, @, &its, MNU }

return 0; else if(current_tm.tm mday==date(current_tm.tm year, current_tm.tm mon)){
current_tm.tm mday=0;
current_tm.tm_mon++;

}
// 0L EME o= B i ==12
int date(int year, int month) else if(current_tm.tm mon ___){
{ current_tm.tm mon=1;
int mdays[12] = { 31,28,31,30,31,30,31,31,30,31,30,31 }; ) . P
if ((year % 4 == 0) && ((year % 100 != 0) || (year % 400 == 0)))//&H W current_tm.tn_year++;
{ -
) ndays[1] = 29;//28& & +8 20% €38 else if(current_tm.tn_year==2099){
current_tm.tm_year=2019;

//month mdays| QUEAZ AIZsM dH &g = 126N S gL CH }
int day = mdays[month];
return day;




Implementation
- Beep Controller

X Main.c

while (1) {

if(kbhit()==1){

1
/[ Beep Controller

if (al_info TURMN
if (al_info == TURN

// Backlight Contro
if (btn && bl
if (bl _info == TURN

// Main Controller

if(mo_info==TIME_MO

{
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info

(mo_info ==
if (st_info
if (st_info
if (st_info
(mo_info ==
if(st_info
if(st_info
if(st_info
if(st_info

}
display(display com

_OFF) turn_off();
_ON) turn_on();

1ler

_info == 0) idle();
| YELLOW) turn_yellow();

DE)

) time_mode();
SEC_SET) sec_set();
HOUR_SET) hour_set();
MINUTE_SET) minute set();
YEAR_SET) year _set();
MONTH_SET) month_set();
DAY_SET) day_set();

ALARM_MODE) {

= 08) alarm_mode();
= AL HOUR_SET) hour_set();
= AL_MINUTE_SET ) minute_set();

STOPWATCH_MODE ){
== 0) stopwatch mode();
== START) start();

== LAP_TIME) lap_time();
== STOP) stop();

mand);




Implementation
_ 7IEI' §_¢ }nt getch()

int c;
struct termios oldattr, newattr;

tcgetattr(STDIN _FILENO, &oldattr);

newattr = oldattr;

newattr.c_1flag &= ~(ICANON | ECHO);
newattr.c_cc[VMIN] = 1;

newattr.c_cc[VTIME] = 8;
tcsetattr(STDIN_FILENO, TCSANOW, &newattr);
c = getchar();

tcsetattr(STDIN_FILENO, TCSANOW, &oldattr);
return c;

int kbhit()

{
struct termios oldt, newt;
int oldf;

tcgetattr(STDIN_FILENO, &oldt);

newt = oldt;

newt.c 1flag &= ~(ICANON | ECHO);
tcsetattr(STDIN _FILENO, TCSANOW, &newt);

oldf = fcntl(STDIN_FILENO, F_GETFL, 0);
fentl(STDIN_FILENO, F_SETFL, oldf | O_NONBLOCK);

btn = getch();

tcsetattr (STDIN_FILENO, TCSANOW, &oldt);
fcntl(STDIN_FILENO, F_SETFL, oldf);

if (btn != Mreturn 1;}

return 0;

vold gotoxy(int x, int y) {

printf("\033[%d;%df" ,y,x);

Fflush( 'H




Implementation
- Beep Controller

X Main.c

while (1) {

if(kbhit()==1){
3
// Beep Controller
if (al_info TURMN
if (al_info == TURN

j/ BACKLLYNL LONLIo
if (btn && bl
if (bl _info == TURN

// Main Controller

if(mo_info==TIME_MO

{
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info

(mo_info ==
if (st_info
if (st_info
if (st_info
(mo_info ==
if(st_info
if(st_info
if(st_info
if(st_info

}
display(display com

_OFF) turn_off();
_ON) turn_on();

LLEI

_info == 0) idle();
| YELLOW) turn_yellow();

DE)

) time_mode();
SEC_SET) sec_set();
HOUR_SET) hour_set();
MINUTE_SET) minute set();
YEAR_SET) year _set();
MONTH_SET) month_set();
DAY_SET) day_set();

ALARM_MODE) {

= 08) alarm_mode();
= AL HOUR_SET) hour_set();
= AL_MINUTE_SET ) minute_set();

STOPWATCH_MODE ){
== 0) stopwatch mode();
== START) start();

== LAP_TIME) lap_time();
== STOP) stop();

mand);




Implementation
- Beep Controller

vold turn_off()
{

if((alarm_info.alarm_power == true) && (alarm_tm.tm hour == current_tm.tm hour) && (alarm_tm.tm min == current_tm.tm min
)) al_info = TURN_ON;

}

voild turn_on()

if (btn == 'a' || btn == 'b" || btn == 'c' || btn == 'd' ) {
alarm_tm = *localtime(&current_time);
alarm_info.beep_time=0;
alarm_info.alarm_power=false;
alarm_info.display_alarm_indicator =
al_info = TURN_OFF;

}

//display

if(alarm_info.beep time<5){
alarm_info.beep_time++;
printf({"\a");
sleep(1);

1

if(alarm_info.beep time==5) {
alarm_tm = *localtime(&current_time);
alarm_info.beep_time=0;
alarm_info.alarm_power=false;
alarm_info.display_alarm_indicator =
al_info = TURN_OFF;




Implementation
- Backlight Controller

X Main.c

while (1) {
if(kbhit()==1){

}

// Beep Controller
if (al_info TURMN
if (al_info == TURN

// Backlight Contro
if (btn && bl
if (bl _info == TURN

ff Main Controller

if(mo_info==TIME_MO

{
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info

(mo_info ==
if (st_info
if (st_info
if (st_info
(mo_info ==
if(st_info
if(st_info
if(st_info
if(st_info

}
display(display com

_OFF) turn_off();
_ON) turn_on();

1ler

_info == 0) idle();
| YELLOW) turn_yellow();

DE)

) time_mode();
SEC_SET) sec_set();
HOUR_SET) hour_set();
MINUTE_SET) minute set();
YEAR_SET) year _set();
MONTH_SET) month_set();
DAY_SET) day_set();

ALARM_MODE) {

= 08) alarm_mode();
= AL HOUR_SET) hour_set();
= AL_MINUTE_SET ) minute_set();

STOPWATCH_MODE ){
== 0) stopwatch mode();
== START) start();

== LAP_TIME) lap_time();
== STOP) stop();

mand);




Implementation
- Backlight Controller

void tdle() {
if (btn
bl_info=TURN_YELLOW;
1

btn =
3

void turn_yellow() {

display(PRINT_BACKLIGHT);




Implementation
- Main Controller

X Main.c

while (1) {
if(kbhit()==1){

}

// Beep Controller
if (al_info TURMN
if (al_info == TURN

// Backlight Contro
if (btn && bl
if (bl _info == TURN

// Main Controller

if(mo_info==TIME_MO

{
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info

(mo_info ==
if (st_info
if (st_info
if (st_info
(mo_info ==
if(st_info
if(st_info
if(st_info
if(st_info

}
display(display com

_OFF) turn_off();
_ON) turn_on();

1ler

_info == 0) idle();
| YELLOW) turn_yellow();

] ]

) time_mode();
SEC_SET) sec_set();
HOUR_SET) hour_set();
MINUTE_SET) minute set();
YEAR_SET) year _set();
MONTH_SET) month_set();
DAY_SET) day set();

ALARM_MODE) {

= 08) alarm_mode();
= AL HOUR_SET) hour_set();
= AL_MINUTE_SET ) minute_set();

STOPWATCH_MODE ){
== 0) stopwatch mode();
== START) start();

== LAP_TIME) lap_time();
== STOP) stop();

mand);




Implementation
- Main Controller

) _
if (btn
ALARM_ MODE;
1
display command PRINT_TIME_MODE;
btn = 8;




Implementation
- Main Controller

void sec_set()

{

void hour_set()

{
//TIME_MODE

void minute_set()

{

void year set()

{

b') {
if (current_tm.tm_year ==
else plus one(st info);

}
if (btn

1
void day set
J/display { J- ()
display command

btn = 0; if (btn

’ }
void month_set() if (btn
{

c') {
_info = MONTH_SET;

if (btn

}
if (btn

}

. [ /display
//display display_command
display command V=
btn = ©; btn = 0;

I printf("2\n");

}

199) set_min(st_info);

h') N
/12 €2 2 27t L2 YZ W date@ S 2N T max_dayS LOFASLIL.

if (current_tm.tm mday == date(current tm.tm year, current_tm.tm mon)) set min(st info);
else plus one(st info);

== ){
st info = SEC SET;

= PRINT DAY SET;



Implementation
- Main Controller

vold set min(int st info)

. . n {
¥01d plus one(int st_info) S (e

switch (st_info) ¢ case SEC_SET:

{ current_tm.tm_sec = 0;
case SEC SET: break;
current_tm.tm sec++; break; HOUR_SET:
case HOUR_SET: current_tm.tm_hour
current_tm.tm hour++; break; break; )
case MINUTE SET: MINUTE_SET: N
- q current tm.tm min = O;
current_tm.tm min++; break; break: =
case YEAR_SET: VEAR SET:
Current_tm.tm_year++; hreak_: current_tm.tm year

case MONTH_SET: break;

current_tm.tm mon++; break; MONTH_SET:
case DAY SET: current_tm.tm_mon = 1;

current_tm.tm _mday++; break;

i __F DAY SET:
if(current_tm.tm wday==6) ci i

else current tm.tm wday++; break:
break; AL_HOUR SET:

case AL_HOUR_SET: alarm_tm.tm_hour = 0;
alarm_tm.tm_hour++; break; break; N

case AL _MINUTE_SET: AL MINUTE_SET:
alarm_tm.tm min++; break; alarm_tm.tm_min = 0;

default: break; break;
default: break:



Implementation
- Main Controller

X Main.c

while (1) {
if(kbhit()==1){

}

// Beep Controller
if (al_info TURMN
if (al_info == TURN

// Backlight Contro
if (btn && bl
if (bl _info == TURN

// Main Controller

if(mo_info==TIME_MO

{
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info

(mo_info ==
if (st_info
if (st_info
if (st_info
(mo_info ==
if(st_info
if(st_info
if(st_info
if(st_info

}
display(display com

_OFF) turn_off();
_ON) turn_on();

1ler

_info == 0) idle();
| YELLOW) turn_yellow();

] ]

) time_mode();
SEC_SET) sec_set();
HOUR_SET) hour_set();
MINUTE_SET) minute set();
YEAR_SET) year _set();
MONTH_SET) month_set();
DAY_SET) day set();

ALARM_MODE) {

= 08) alarm_mode();
= AL HOUR_SET) hour_set();
= AL_MINUTE_SET ) minute_set();

STOPWATCH_MODE ){
== 0) stopwatch mode();
== START) start();

== LAP_TIME) lap_time();
== STOP) stop();

mand);




Implementation
Main Controller

X DWS.h / DWS.c

void alarm_mode()

{

if (btn
st_info =AL_HOUR_SET;

¥
if (btn == ) {
alarm_indicator();

¥
if (btn == ) {
typedef struct _alarm_information{ mo_info = STOPWATCH_MODE;
bool alarm_power; // & HE O F }
char display alarm indicator; // Alarm indicator on/off HE
int beep_time; //display
}alarm_information; display_command PRINT_ALARM_MODE;
btn = 0;
1

void alarm_indicator()
{
if(alarm_info.alarm_power == M
alarm_info.alarm_power=
alarm_info.display _alarm_ lndlcator

alarm_info.alarm_power=
alarm_info.display alarm_ indicator




Implementation
- Main Controller

while (1) {

if(kbhit()==1){
X Main.c } 1
/| Beep Controller

if (al_info == TURN_OFF) turn_off();
if (al_info == TURN_ON) turn_on();

// Backlight Controller
if (btn && bl_info == 0) idle();
if (bl_info == TURN_YELLOW) turn_yellow();

// Main Controller

if(mo_info==TIME_MODE)

{
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info

) time_mode();
SEC_SET) sec_set();
HOUR_SET) hour_set();
MINUTE_SET) minute_set();
YEAR_SET) year_set();
MONTH_SET) month_set();
DAY_SET) day_set();

LU L | | | B | B |
LU L | | N | B |

}
else if (mo_info == ALARM_MODE) {

if (st_info ) alarm_mode();
if (st_info AL_HOUR_SET) hour_set();
if (st_info AL_MINUTE_SET ) minute_set();

-

else if (mo_info == STOPWATCH_MODE){

if(st_info
if(st_info
if(st_info
if(st_info

) stopwatch_mode();
START) start();
LAP_TIME) lap_time();
STOP) stop();

i nn

nuw uwn

}
display(display_command);




Implementation
- Main Controller

void stopwatch_mode()
{
if (btn
st_info=START;

}
if (btn == ) {
mo_info = TIME_MODE; void lap_time()
{

lap_time();
/] StopwatchOll 2R3t 7|&Zt X735t = 'h1) ¢
gettlmgofday(&st_start, NULL); st info=START:
stop_milisec = 0; =
stop_sec = 0;
stop_min = 0;
gisplay_command = PRINT_STOPWATCH_MODE; //display
thi=165
} display_command = PRINT_LAP_TIME;
btn = 0;
void start() }
{

== ) { void stop()
st_info=LAP_TIME;

s Y 1
st_info=STOP;

st_info=START;
gettimeofday(&st_tv, N )5

) st_tv.tv_sec -= st_start.tv_sec;
//display st_start.tv_sec += (st_tv.tv_sec-st_stop.tv_sec);
gettimeofday(&st_tv, NULL); }

st_tv.tv_sec -= st_start.tv_sec;

st_stop.tv_sec = st_tv.tv_sec; //display

st_tm = *localtime(&st_tv.tv_sec); display_command = PRINT_STOP;

stop_milisec = st_tv.tv_usec/1 C btn = 0;

stop_sec = st_tm.tm_sec;

stop_min = st_tm.tm_min;

display_command = PRINT_START;

btn = 0;



Implementation while (1) {

if(kbhit()==1){
X Main.c } 1
/| Beep Controller

if (al_info == TURN_OFF) turn_off();
if (al_info == TURN_ON) turn_on();

// Backlight Controller
if (btn && bl_info == 0) idle();
if (bl_info == TURN_YELLOW) turn_yellow();

// Main Controller

if(mo_info==TIME_MODE)

{
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info
if (st_info

) time_mode();
SEC_SET) sec_set();
HOUR_SET) hour_set();
MINUTE_SET) minute_set();
YEAR_SET) year_set();
MONTH_SET) month_set();
DAY_SET) day_set();

LU L | | | B | B |
LU L | | N | B |

}
else if (mo_info == ALARM_MODE) {

if (st_info ) alarm_mode();
if (st_info AL_HOUR_SET) hour_set();
if (st_info AL_MINUTE_SET ) minute_set();

else if (mo_info == STOPWATCH_MODE){

if(st_info
if(st_info
if(st_info
if(st_info

) stopwatch_mode();
START) start();
LAP_TIME) lap_time();
STOP) stop();

i nn

nuw uwn

}
display(display_command);




Implementation

X DWS.h / DWS.c

//display command

#define
#define
#define
#define
#tdefine
#define
#define
#define
#define
#define
#define
#define
#tdefine
#define
#define

PRINT_TIME_MODE 2¢
PRINT_SEC_SET 21
PRINT_HOUR_SET 22
PRINT_MINUTE_SET 2:
PRINT_YEAR_SET 24
PRINT_MONTH_SET 25
PRINT_DAY_SET 26
PRINT_ALARM_MODE 27
PRINT_AL_HOUR_SET 28
PRINT_AL_MINUTE_SET 29
PRINT_STOPWATCH_MODE 2
PRINT_START 31
PRINT_STOP 32
PRINT_LAP_TIME 3:
PRINT_BACKLIGHT 34

void display(int display_command)

f/if(bl_info==TURN_YELLOW) printf("%c[1;33m", 27);
switch(display_command) {

case PRINT_BACKLIGHT:
if(backlight_time<5) {
printf("%c[1;33m", 27);
backlight_time++;

}

else {
backlight_time = 0;
bl_info=0;
printf("%c[Om", 27);

break;
case PRINT_TIME_MODE:
system("clear");
gotoxy(70,20);
printf("%s %c %d-%d-%d %d:%d:%d\n", week day[current_tm.tm wday], alarm_info.display alarm_indicator, cu
rrent_tm.tm year + 1900, current_tm.tm mon + 1, current_tm.tm mday, current_tm.tm hour, current_tm.tm min, current tm.tm sec);

break;
case PRINT_SEC SET:
system("clear");
gotoxy(70,20);
printf("%s %c %d-%d-%d %d:%d:%c[4m¥%d%c[om\n", week day[current_tm.tm wday], alarm_info.display alarm_ind
icator, current _tm.tm year + 1900, current_tm.tm mon + 1, current tm.tm mday, current_tm.tm_hour, current tm.tm min, 27, current
_tm.tm_sec, 27);

break;
case PRINT_HOUR_SET:

system("clear");

gotoxy(760,20);

printf("%s %c %d-%d-%d %c[4m%d%c[om:%d:%d\n", week day[current_tm.tm wday], alarm_info.display alarm_ind
icator, current_tm.tm_year + 1906, current_tm.tm_mon + 1, current_tm.tm_mday, 27, current_tm.tm_hour, 27, current_tm.tm_min, cur
rent_tm.tm sec);

sleep(1);

break;
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