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1 Introduction
1.1 Objectives

SRS & SAS & SDS (for Digital Watch System)0fl %A Digital Watch System 2 SWE 2i%t

Ag EistE FXM0|C}
1.2 References

SRS, SA_v2, SDS

2 Code

2.1 DWS.h

[ [status
i TIME MODE 1
SEC SET 2
HOUR_ SET
MINUTE SET 4
#define YEAR _SET 5
#define MO
#define
#define

#define AL HOUR SET 9
i AL MINUTE SET 1€
[ & T

tde AP_TIME 14
#define TURN_ON 15
#tdefine TURN_OFF 16
#define TURN_YELLOW 17
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|._1 d J co r'lr'l::ll"l'j

PRINT TIME h“[E 2
PRINT_SEC_SET 21
PRINT HOUR_ SET 22

e PRINT hINHTE _ET 23

e PRINT_YEAR_S
PRINT_ M
PRINT D i

= PRINT_ALARM MODE 27
PRINT_AL_HOUR_SET 28
PRINT AL _MINUTE_SET 29

= PRINT_STOPWATCH MODE
PRINT_STA 31
PRINT_STOP 3
PRINT_LAP_ TIhE 33

e PRINT BACKLIGHT 34

£ ofd oo eIt

typedef struct alarm_information{
bool alarm _power; // €& HE HE
char display_alarm_indicator; // Alarm indicator on/off {5
int beep time;

}alarm_information;

Alarm_information T+ZM|0= & HZE OfF(alarm_power), &2 indicator A%

Of 2 (display_alarm_indicator), ¥&0| 23 A|Zt(beep_time)= A EULCE

// Data stor:

int St_lnfn,

int al_info;

e information
<light information

int mo_info;
int bl info;

DWS Of|A Z 3%t data storage = st_info, al_info, mo_info, bl_info & 4 Z}X|LCt.
St_info = DWS 2| ¥ HEHE, alinfo = Y MY OFE, mo_info = DWS 2| Al
7tX| HEj & StLEE, blinfo £ backlight o] M@ &S XNEHLL
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int backlight time;
int display_command;
int btn; // button input storac

time t current time;
time t alarm_time;

struct tm current_tm;
struct tm alarm_tm;
struct tm st _tm;

struct timeval st _tv;
struct timeval st start;
struct timeval st stop;

- [&] .
.l'I .'II i % T'I I ﬁ T
unsigned int stop min;
unsigned int stop_sec;

unsigned int stop milisec;

Sttv = 2F/}X|e 7IE0 &= AlE MEstks F=HE

—

st tvtv_usec 2 L}&ICH

] Team 4
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2.2 DWS.c

// HOICH SIS AstE ¥
int date(int year, int month)

{
int mdays[12

31,48

if ((year % 0) && Ei;ré;r 9

/ o
int day = mdays[month];
return day;

// Current EFOJHE BtEE Bt
int createCurrent(timer_t #*timerID, int sec, int msec){
struct sigevent te;
struct itimerspec its;
struct sigaction sa;
int sigNo=SIGRTMIN;

sa.sa_flags=SA_SIGINFO;
sa.sa_sigaction = current;
sigemptyset(&sa.sa mask);

if(sigaction(sigh

printf(

return -
1
te.sigev_notify = SIGEV_SIGMNAL;
te.sigev_signo = sigNo;
te.sigev_value.sival_ptr = timerID;
timer_create(CLOCK_REALTIME, &te, timerlID);

its.it_interval.tv_sec = sec;
its.it_interval.tv_nsec = msec * 1
its.it_value.tv_sec = sec;

its.it_value.tv_nsec = msec * 1
timer_settime(*timerID, 0, &its,

return 0;

= Team 4 6
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static void

{

EEERERE

current()

current_tm.tm_sec++;

if(current_tm.tm_sec
current_tm.tm_
current_tm.tm_min++;

se if(current_tm.tm_min

current_tm. tm_min=
current_tm. tm_hour++;

se if(current_tm.tm_hour

current_tm.
if(current_tm.tm wday
current_tm.tm
lelse{
current_tm.tm
current_tm.tm

1

e if(current_tm.

current_tm.
current_tm.

e if(current_tm.

current_tm.
current_tm.tm_year++;

e if(current_tm.tm_year

current &
sec HEE
=

current_tm.tm_year

T 1 =0 =25

14 S7tAIZICH
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H

6){

_wday=0;

_mday++;
_wday++;

ate(current_tm.tm_year, current_tm.tm_mon)){

M R AlZtE MEsts NS current_tm 2
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2.2.1 Main Controller

STD 2 EHA|0| controller 0 2|8 Enable/Disable £ control E|&= AEfS| AR &=

D H£3 WAOR FHYCH

1) HESl YHS ot e #HxZ OE Bz HIA = B2 + 2) °X|
MEHOINM X2|sjof & ZEMA + display O display_command & EU& R&E2=

1K AlZHS BOIZE DA A
time mode()

if (btn 'a') {
st info SEC_SET;

¥
if (btn == 'c") {
mo_info = ALARM_MODE;

display _command = PRINT_TIME_ MODE;
btn = 8;

1) a: sec_set 22 0|F, c; alarm_mode £ 0|F

2) button input 2 X&3stE= btn Bl

1E

i

7|3t
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vold sec_set()

{
if (btn

st_info
1
if (btn == 'b") {

if (current_tm.tm_sec == 59) set_min(st_info);
else plus one(st info);

] ) {
o =

st inf

HOUR_SET;
1

/ fdisplay
display_command = PRINT_SEC_ SET;
btn = 08;

1) a: time_mode 22 0|5, b: MEIE H=E 1 ¥ Z7t and ZCHZH0 ==HA| Z|AZC=E

E0Z ¢ hour set 2 0|Z

4

2) button input 2 X&5t= btn HEE X7|3t

e
1E
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void hour_set()

{

&& mo_info == TIME_MODE) {
st_info = 8;
== 'b' && mo_info == TIME_MODE) {
if (current_tm.tm_hour == 23) set _min(st_info);
else plus_one(st_info);

== 'c' && mo_info == TIME_MODE) {
st info = MINUTE_SET;

&& mo_info == ALARM_MODE) {

alarm_info.alarm_power = true;
alarm_info.display_alarm_indicator = '1';

}
if (btn == 'b' && mo_info == ALARM_MODE){
if (alarm_tm.tm_hour == 23) set min(st_info);
else plus_one(st_info);

1

if (btn 'c' && mo_info ALARM_MODE) {
st_info = AL_MINUTE_SET;

1

/ y

if(mo_info==TIME_MODE) {display_command = PRINT HOUR _SET;}
if(mo_info==ALARM_MODE) {display command = PRINT_ AL HOUR_SET;}
btn = 8;

Hour_set o &% X AlZh 281t €& AlZ 288 ZF0AM ALEElE state 0|22
mo_info(EEE MYSts Bl MFE B0 2t stinfo 7t CEE2A Haistd,

display_command =3t CH2C}

1) TIME_MODE

1=

a: time_mode 22 0|Z, b: MEHEl HEE 1 =7} and E|CHZHO| EEA

X AZO 2 E0tZ ¢ minute set 2 O|F

ALARM_MODE

e
1E
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voild minute_set()

{

&% mo_info == TIME_MODE) {
st_info = 0;

&& mo_info == TIME_MODE) {
(current_tm.tm_min == 59) set_min(st_info);
e plus_one(st_info);

&& mo_info == TIME_MODE) {
st_info = YEAR_SET;

&& mo_info == ALARM_MODE) {
st_info = €
alarm_info.alarm_power = t
alarm_info.display_alarm_indicator = 'I';

== &% mo_info == ALARM_MODE){
if (alarm_tm.tm_hour == 59) set_min(st_info);
else plus_one(st_info);

== 'c¢' && mo_1info == ALARM_MODE) {
st _info = AL _HOUR_SET;

ay
if(mo_info==TIME_MODE) {display command = PRINT MINUTE_SET;}
if(mo_info==ALARM MODE) {display command = PRINT_ AL MINUTE SET;}
btn = 0;

Hour_set 2| 222t ¢

= Team 4 11



void year set()

{
if (btn

}
if (btn 'b') {
rrent_tm.tm_year ==
else plus one(st info);

= MONTH_SET;
}

{//display
display command
btn = 8;

PRINT_YEAR_SET;

}

void month_set()

{
if (btn == 'a")
st _info

1

if (btn == 'b"') {
if (current _tm.tm mon == 12) set min(st info);
else plus_one(st_info);

== ') {
o =

st_inf DAY SET;

splay command = PRINT_MONTH_SET;
btn = 8;

year_set

1) a: time_mode 22 O|F, b: ME4E HE 1M ZIt and Z|CHAO ==FHA| X[

=0tZt ¢ month_set 2 0| =

2) button input & XME5l= btn H4E X7

ot

month_set

1) a: time_mode 22 0|F, b: MEE H==E 1 ¥ Z7} and Z|CHZL0| ZFHA &

=0t ¢ day_set 2 O|&

2) button input 2 X&5t= btn HEE X7|3t

Ja
[>
m
o
Ju
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void day_set()

7l W20l date®E+E AW HE= FAELICE
if (current_tm.tm _mday == date(current_tm.tm_year, current_tm.tm_mon)) set min(st_info);
else plus_one(st_info);

1
if (btn =

1

displayiiommand = PRINT_DAY SET;
btn = 8;
printf("Z\n");

day_set

1) a: time_mode 22 0|5, b: MEEl BHE 1M Z7t and ZCHEHO| E=A| XA =2

HA
=0t ¢ sec_set 2 O

2) button input & ME5t= btn BH4E X735}

e
1E
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info)

switch (st_info)

{

case
case
case
case
case

case

case

case

SEC_SET:
current_tm.tm _sec++; break;
HOUR_ SET:
current_tm.tm_hour++; break;
MINUTE_SET:
current_tm.tm_min++; break;
YEAR_SET:
current_tm.tm year++; break;
MONTH_SET:
current_tm.tm _mon++; break;
DAY _SET:
current_tm.tm_mday++;
if(current_tm.tm_wday==6) current_tm.tm wday=0;
else current_tm.tm wday++;
break:
AL_HOUR_SET:
alarm_tm.tm_hour++; break;
AL_MINUTE_SET:
alarm_tm.tm_min++; break;

default: break;

S7tAZIL} Day_set 2| B¢ 2€: HHYZECH.

Plus_one g+= st info(DWS 2| SXf HENE QAXtZ Zop HEfO| W2l BH4F 1 4
Team 4 14



voild set min(int st info)

{

switch (st _info)

{
case SEC SET:

Ver. Identifier

current_tm.tm_sec = @;

break:
HOUR_SET:

current_tm.tm_ hour

break:
MIMUTE SET:

current_tm.tm min = ¢

break;
se YEAR SET:

current_tm.tm_year

break:
MONTH_SET:

current_tm.tm_mon =

break;
DAY SET:

current_tm.tm mday

break;
se AL_HOUR_SET:

alarm_tm.tm _hour = 08;

break:

se AL_MINUTE_SET:

alarm_tm.tm min = 0;

break:;
default: break;

A RSt 2 B0 O REUS M, X2gez BHEE = g
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void alarm_mode()

{
if (btn

st_ lnfD =AL_HOUR_SET;

1
if (btn == 'b') {
alarm_indicator();

}
if (btn == 'c') {

mo_info = STOPWATCH_MODE;
1

//display
display command = PRINT_ALARM_ MODE;
btn = 8;

1

void alarm_indicator()
{
if(alarm_info.alarm power ==
alarm_info.alarm_power=false;
alarm_info.display_alarm_indicator

alarm_info.alarm_power=true;
alarm_info.display_alarm_indicator

Alarm_mode

1) a: al_hour_set 22 O|&, b: alarm_indicator & trigger, ¢: stopwatch_mode £ O|&

i

7|3t

+

2) button input 2 X&SH= btn H

Alarm_indicator

Alarm_indicator B4 trigger 2 SEL|E 0|2 SELDH ot M3o|n MEfE
QXIS =Lt Alarm_power 2+ StH EA|S = BHCL
28] Team 4 16
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void stopwatch_mode()

{
if (btn == 'b') {

st_ Lnfo START;

b
if (btn == "c') {
mo_info = TIME_MODE;

// StopwatchO Z KTt
gettlmeofday(ﬂst start,
stop_milisec = 0;
stop_sec = 8;
stop_min = 0;
display command PRINT STOPWATCH MODE;
btn = 8;
}

void start()
{
= 'a") {
st info=LAP_TIME;

::._'Zl){
st _info=STOP;

[ /display

gettlmeofday(ﬂst tv, NULL);
st_tv.tv_sec -= st_start.tv_sec;
st_stop.tv_sec = st_tv.tv_sec;

st tm = *localtime(&st_tv.tv_sec)
stop_milisec = st_tv.tv_usec/1
stop sec = st_tm.tm_sec;

stop min = st_tm.tm _min;

display _command = PRINT_START;

btn

Stopwatch EEO| ZTIYSHH stopwatch 2| 7|FEO0l & AltE WX A|tES

gettimeofday()2 2 Z=%HCt.

Start) ZEO ZFUSHH, FY AlQl AZtZ2 FHEMNWAM  stopwatch EEOM T
AMZHP|EdhS WHCH XHO|ZfE st.tm XA MESZD min, sec, millisec THZ

MM ==t

e
1E

Team 4 17
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void lap_time()

{
if (btn == 'a') {

lap_time();

1
if (btn 'b') {
st info=START;

}

Lsplay

display_command = PRINT LAP_TIME;
btn = @;
1

voild stop()

'b') {
st info=START;
gettimeofday(&st_tv, NULL);
st_tv.tv_sec -= st_start.tv_sec;
st start.tv_sec += (st_tv.tv _sec-st stop.tv sec);

1

{/display
display_command = PRINT_STOP;
btn = 0;

Lap_time 2 ZZE [If YAIQ] AlZHS £ stopwatch OIA X|Fst 7|& Zto| Bist=
eict.

stop OM= stop &7t @EE WO A|ZtS FoHAM start 0 FoF A|ZHIHX]| 2]
Xto|E FotCh ot A|ZH2 start O|AM SX7EX] X|tb A|ZHO|CE O] AlZtE X EStL

MZ start At 2 X|HS|=Ct.

e
1E

Team 4 18
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2.2.2  Beep Controller

void 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;

1
void turn_on()

if (btn == 'a' || btn == 'b' || btn == 'c' || btn == 'd' ) {
alarm_tm = *localtime(&current_time);
alarm_info.beep_tim
alarm_info.alarm_powe
alarm_info.display_alarm_ Lndlcatur ="'
al_ info = TURN_OFF;

ay

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

}

if(alarm_info.beep_time==5) {
alarm_tm = *localtime(&current_time);
alarm_info.beep_tim
alarm_info.alarm_powe H
alarm_info.display_alarm_ indicator =
al_info = TURN_OFF;

Turn off & &0l 74X UL, Lar AZHah X A[ZHS] minute, sec 7t = YSHH

al_info @] Z+2 TURN_ON 22 HfELCt

Turnon2 ZE HE AHZ BH7L} alarm_info 7} M &t beep_time O] 57F T|H 20|
IS

B2 alarm_indicator & 25 off 2 Bt=1 al info & TURN_OFF &

2.2.3  Backlight Controller

void idle() {
if (btn == 'd") {
bl_info=TURN_YELLOW;
}

btn =
}

vold turn_vyellow() {

display(PRINT_BACKLIGHT);

= Team 4 19
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int 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] = 0;

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, TCSAMNOW, &newt);

oldf = fcntl(STDIN FILENO, F GETFL, 0);
fent1(STDIN FILENO, F_SETFL, oldf | O _NONBLOCK);

btn = getch();

tcsetattr(STDIN_FILENO, TCSANOW, &oldt);
fent1(STDIN_FILENO, F_SETFL, oldf);

if (btn != EOF){return 1;}

return 0;

void gotoxy(int x,
printf("\833[3%

fflush(stdout);

= Team 4 20
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tch(display_ (ommand) {

case PRINT_BACKLIGHT:
if(backlight_time
printf(
backlight_time+

backlight_time
bl_inf
printf(

usleep(100008);
break;
case PRINT_ TIHE HOD

<y<tem(

gotoxy( F

printf( % :%d:%d\n", week_day[current_tm.tm_wday], alarm_info.display_alarm_indicator, cu
rrent_tm.tm_year + 19008, current N current tm.tm_mday, current_tm.tm_hour, current_tm.tm_min, current_tm. tm7<ec)

usleep(

break;

PRINT_SEC_SET:

system(

gotoxy(7

printf( [ m\n", week_day[current_tm.tm_wday], alarm_info.display_alarm_ind
icator, current_tm.tm_year + , current_ tm tm_mon + 1, current_tm.tm_mday, current_tm.tm_hour, current_tm.tm_min, 27, current
_tm.tm_sec, 2

usleep(106

break;

case PRINT_HOUR_ SET'

<y<tem(

gotoxy(7

printf( [ %[ \n , week_day[current_tm.tm wday], alarm_info.display_alarm_ind
icator, current_tm.tm_year + 1 27 _ L , current_tm.tm_min, cur
rent_tm.tm_sec);

sleep(1

break;

= Team 4 21



2.3 Main.c

void main() {

st_info
al_info
mo_1info
bl_info

TURN_OFF;
TIME_MODE

display_command =

alarm_information alarm_info;

alarm_1info
alarm_info.display_

alarm_power =

alarm

alarm_info.beep_tine =
alarmn_tine =
alarm_tm = *localti

backlight_time =

current_

time =

ne (

dicator =

current_tm = *localtimel(fcurrent_time):

timer _t

createCurrent(&timeriD,

while (

timerld

) 5

LT (kbhit()=

info

info

(btn ==
LT (bl_Linfo

)

=1){

== TURN

A& b1
== TURN

ON) turn

Ller
info ==
YELLOW)

Lf{mo_info==TIME_MODE)

{

{(mo
Lf

iLf
Lf

(mo

display(display

info
info
info
info
info
info
info

info ==

(st_info
(st_info

(st_info

info ==

info
info
info
info

== SEC

== HOUR
MINUT

== YEAR

)
t

~

3

S

== TURN_OFF) turn_off();

on():

Ltdle();

urn _yellow():

ET) hour_s
ET) minute
ET) year_set

()

set(
)
)

{

SET) month_set():
SET) day_set():

MODE) {

alarm_mode
HOUR_SET) hour
MINUTE_SET ) minute

STOPWATCH

MODE) (

Y s

set():

) stopwatch_mode();

START)

start(

LAP_TIME) lap_time(

STOP)

command);

Team 4
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3 Difficulty in Implementation

3.1 current &%

3.2

Hg FE Al DWS 0ol R XpAI7H 10| SHEY =S YTl WO current

& RAIE 120) oF B4 sec M+S STHAIZICE SRR stopwatch BES TS

M OAEO o Y EEohE PH YMO| BREIQICHE HE U EYUCE Current B
2

o
BEO SEH2R 10 SN HASHY| et YyS L5 ZIAL, EO|
Gl

stopwatch 73

start ZEO0A A|ZtO] ms EHYE Z=HE|= Z0| OJHRLC} StopwatchZt A[EFE If
A28 AIZHS ZRERR|Q] long int(time_t)2 ZOF =0 XMZFA|ZICL Start o= LHF
oM &= 2% O OtCh AHXHAIZES timeval® 0|83 ms THRIQl AlZtES O}

stopwatch7t AIZHE I MFAIZ H+E WRM SHAIZC

Stop ZEOIM FX[E A|ZtZHE S Stopwatch7b A|ZHE Of XZoh B4=0f C{s{ZCt
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