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A H GetPushButtonState() #iafidish > Fac4 switch (kK H iR aE I e KIE - &R
mWait(50) fE% B #Bk (debounce) BEFEAKHRFIIEA
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3. T— Yk HIRE OB P —k ) ¢ {41 %) PRESSED 7460 waitForButtonRelease() &4k
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6. il BETAR 4L - waitForStartCommand (Ey#E)Eas%) ~ initializeSystem (¥jii{k +
BE/REE) ~waitForButtonRelease (&3 BH) ~ runArmingCountdown ({58 + &4
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3.1 BBER1: BrEEREs ki, waitForStartCommand
A while B ERESER > HREEA "Y' 80 'y" o HERIE 220 ASREE © 8 35 ] el A —8AT

(Im "yes" 5 "abc") » HEUGE—EFIC ~ HEREM - A AEHE T g
while ('validStart)

{
printf("Enter 'Y' to start the Home Security System: ");
startCharacter = (char)getchar();
if (startCharacter != '\n') /* FEZITRGBFIT */
{
extraCharacter = getchar();
while (extraCharacter != '\n' && extraCharacter != EOF)
extraCharacter = getchar();
}
if (startCharacter == 'Y' || startCharacter == 'y')
validStart = 1;
else
printf("Invalid input! You must enter 'Y' or 'y' to start.\n");
}

3.2 BEE 2 ¥ta bk initializeSystem

BAPART A LED BlignGg: (RECRE IR AR » SEHGREEL DL 2 L/ NECBURTE- C B BURAS 5 158 2
POREAE B BIE RS PR BUR Sy - IEARHOIRE

HIH



PRG155 — Programming Fundamentals Using C Final Project: Home Security System

SetLEDState(YELLOW_LED, OFF);
SetLEDState(GREEN_LED, OFF);
SetLEDState(RED_LED, OFF);

SetBuzzerState(BUZZER, OFF);

currentTemperature = GetTemperature(TEMPERATURE_SENSOR) ;

printf("Current temperature: %.2f degrees Celsius\n", currentTemperature);
DisplayDoubleValue(currentTemperature, 2);

Wait(2000);

ClearSevenSegmentDisplay();

3.3 BBE 3 EE s AR

main HEL0 2 while 3E B 145 switch JkBEM - 2L DISARMED 4k BE 2 :

case STATE_DISARMED:
if (GetPushButtonState(PB1) == PRESSED)

{
waitForButtonRelease(PB1); /¥ —REBEEBREE R */
runArmingCountdown(); /x 3 MEH + ZEHE +/
currentState = STATE_ARMED;

}

else if (GetPushButtonState(PB4) == PRESSED)

{
waitForButtonRelease(PB4);
printf("Exiting the Home Security System. Goodbye!\n");
systemRunning = 0; /x BRFIEE x/

}

break;

ARMED jRfE% T PB2 (fij#8% i) B4 PB3 (fEER) AUFIEG > H PB4 MU ENHH{2EE 5 ALARM jikfig
%32 PB3 (fRRR) BL PB4 ($RE) > e REREsig 2 4 #fi -

3.4 $EE4: fiPif#E runArmingCountdown (for 3E &)

AViE for 4 3 I 1 - B—AE for B PRI (4 Bt 250 ms (R IFEE A 1 #) > FIR-EE
BN BN H TR 5 BIBAS IBUR 0 ~ BhSEaRE
for (countdownSecond = 3; countdownSecond >= 1; countdownSecond--)

{
DisplayIntValue(countdownSecond);
for (blinkNumber = @; blinkNumber < 2; blinkNumber++)

{
SetLEDState(YELLOW_LED, ON);
Wait(250);
SetLEDState(YELLOW_LED, OFF);
Wait(250);
b
¥
DisplayIntValue(0);
SetLEDState(GREEN_LED, ON); /% RBEEMM */
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3.5 EES: EHPAEE

activateAlarm() : &M - ALFB 2 - ienp e
A5 PB3 fig i Bl S EIR BE o

resetSystem() : BAPHFTA LED ~ MeIR#R % ~ EFR-CBEURES > [0 3] DISARMED - [ {Ei#H%
(ARMED — DISARMED ~ ALARM — DISARMED) ;ﬁfﬁﬁﬂ*gﬁﬂﬁﬁiﬁ ’ﬁﬁﬁﬁiﬁ%ﬁ%ﬁiﬁﬂ%O
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4 sg#fERAE (finalproject.c)

/%

» | program: finalproject.c

author: firstName lastName

date: July 30 2026

purpose: Home Security System simulation using the DeviceAlpha board
*/

#include <stdio.h>
#include '"deviceAlpha.h"

/* system states */

> #define STATE_DISARMED @
; #define STATE_ARMED 1

#define STATE_ALARM 2

/* user—-defined function prototypes x/
void waitForStartCommand(void);

void initializeSystem(void);

void waitForButtonRelease(int button);
void runArmingCountdown(void);

void activateAlarm(void);

void resetSystem(void);

int main(void)

i
int currentState = STATE_DISARMED; /* current state of the system */
int systemRunning = 1; /*x 1 = keep running, 0 = exit */

/*x step 1: validated start prompt (only 'Y' or 'y' is accepted) %/
waitForStartCommand();

/* step 2: initialize the board and show the ambient temperature */
initializeSystem();

/* step 3: main state machine loop */
while (systemRunning)
{
switch (currentState)
{
case STATE_DISARMED:
if (GetPushButtonState(PB1l) == PRESSED)

{
/* start the arming sequence x*/
waitForButtonRelease(PB1);
runArmingCountdown() ;
currentState = STATE_ARMED;

}
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else if (GetPushButtonState(PB4) == PRESSED)

{
/* exit is only allowed while disarmed */
waitForButtonRelease(PB4);
printf("Exiting the Home Security System. Goodbye!\n");
systemRunning = 0;

b

break;

case STATE_ARMED:
if (GetPushButtonState(PB2) == PRESSED)

{
/* simulated motion detection —> alarm x/
waitForButtonRelease(PB2);
printf("Motion detected! ALARM activated!\n");
activateAlarm();
currentState = STATE_ALARM;

¥

else if (GetPushButtonState(PB3) == PRESSED)

{
/* disarm before any motion was detected x/
waitForButtonRelease(PB3);
resetSystem();
currentState = STATE_DISARMED;

¥

else if (GetPushButtonState(PB4) == PRESSED)

{
/* cannot exit while the system is armed */
waitForButtonRelease(PB4);
printf("System is ARMED! Please disarm the system (PB3)

before exiting.\n");
}
break;

case STATE_ALARM:
if (GetPushButtonState(PB3) == PRESSED)

{
/* disarm stops the alarm and resets everything */
waitForButtonRelease(PB3);
resetSystem();
currentState = STATE_DISARMED;
b
else if (GetPushButtonState(PB4) == PRESSED)
{
/* cannot exit while the alarm is active x/
waitForButtonRelease(PB4);
printf("ALARM is active! Please disarm the system (PB3)
before exiting.\n");
b
break;
}
Wait(50); /* small pause between button polls (debounce) %/
b
return 0;
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104 | /%

s | * waitForStartCommand

s | * Keeps prompting until the user enters 'Y' or 'y'.

07 % Any other input (wrong letter, number, empty line) is rejected.
108 */

00 void waitForStartCommand(void)

110 {

11 char startCharacter = '\0"';

12 int extraCharacter;

113 int validStart = 0;

114

1s while (!validStart)

116 {

17 printf("Enter 'Y' to start the Home Security System: ");

s startCharacter = (char)getchar();

119

120 /* clear the rest of the input line %/

121 if (startCharacter != '\n')

122 {

123 extraCharacter = getchar();

124 while (extraCharacter != '\n' && extraCharacter !'= EOF)
125 {

126 extraCharacter = getchar();

127 }

128 }

129

130 if (startCharacter == 'Y' || startCharacter == 'y')

131 {

132 validStart = 1;

133 }

134 else

135 {

136 printf("Invalid input! You must enter 'Y' or 'y' to start.\n");
137 ¥

138 }

139 }

140

141 /*

2 % initializeSystem

s % Turns every component off, shows the current temperature on the
4 % 7-Segment display for a short time, then clears the display and

46 x/

1
1
»
s |k reports that the system is in the idle (disarmed) state.
1
w7 void initializeSystem(void)

1

s {

149 double currentTemperature;

150

151 SetLEDState(YELLOW_LED, OFF);

152 SetLEDState(GREEN_LED, OFF);

153 SetLEDState(RED_LED, OFF);

154 SetBuzzerState(BUZZER, OFF);

155

156 currentTemperature = GetTemperature(TEMPERATURE_SENSOR) ;
157 printf("Current temperature: %.2f degrees Celsius\n", currentTemperature);
158 DisplayDoubleValue(currentTemperature, 2);

1

160 Wait(2000); /*x let the user observe the ambient temperature */
161 ClearSevenSegmentDisplay();
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163 printf("System is DISARMED. PB1 = arm, PB4 = exit.\n");
164 }

166 | /%

17| % walitForButtonRelease
sk Busy-waits until the given push button is released, so one physical
1 | * press 1is handled exactly once.

170 *x/
1
1

71 vold waitForButtonRelease(int button)

72 '{

17 while (GetPushButtonState(button) == PRESSED)
174 {

175 p /* wait for the release */

176 }

177 }

178

179 | /%

is0 | % runArmingCountdown

81 % Shows a 3 second countdown on the 7-Segment display while blinking
2 %k the YELLOW led, then turns the GREEN led on (system armed).

183 x/

s+ void runArmingCountdown(void)

1

185 {

186 int countdownSecond;

187 int blinkNumber;

188

189 printf("Arming the system...\n");

190

191 for (countdownSecond = 3; countdownSecond >= 1; countdownSecond—-)
192 {

193 DisplayIntValue(countdownSecond);

194

195 /* two yellow blinks per second (4 x 250 ms = 1 second) */
196 for (blinkNumber = @; blinkNumber < 2; blinkNumber++)

197 {

198 SetLEDState(YELLOW_LED, ON);

199 Wait(250);

200 SetLEDState(YELLOW_LED, OFF);

201 Wait(250);

202 }

203 }

204

205 DisplayIntValue(0);

206 SetLEDState(GREEN_LED, ON);

207 Wait(500);

208 ClearSevenSegmentDisplay();

209

210 printf("System is ARMED. PB2 = motion event, PB3 = disarm.\n");
211 }

212

23 | /%

* activateAlarm

* Intrusion detected: RED led on and BUZZER on. The alarm stays active
a6k until the user disarms the system with PB3.

27 | %/

¢ void activateAlarm(void)

219 {

o
N

b
O

y

H8H



PRG155 — Programming Fundamentals Using C Final Project: Home Security System

SetLEDState(GREEN_LED, OFF);

SetLEDState(RED_LED, ON);

SetBuzzerState(BUZZER, ON);
+

/*

*x resetSystem

*x Disarms the system: all LEDs off, buzzer silenced, display cleared.

* The system returns to the idle (disarmed) state.

*/

void resetSystem(void)

{
SetLEDState(YELLOW_LED, OFF);
SetLEDState(GREEN_LED, OFF);
SetLEDState(RED_LED, OFF);
SetBuzzerState(BUZZER, OFF);
ClearSevenSegmentDisplay();

printf("System DISARMED. PB1 = arm, PB4 = exit.\n");

Listing 1: finalproject.c 524 J& 1515

5 AR BT

5.1 1EEEMEH) DeviceAlpha 3255 (IENA4A%)

1. FEEBEENEPIR DeviceAlpha BHESBREE » @7 HEIMA finalproject.c > fERRH R
SRR ML E 77 deviceAlpha. h (AR B FAIAREE FAZ SRS A ZE— R HH0) -

2. HEIRREF [ER-LBERS ) R4 ClearSevenSegmentDisplay () A[H »
FEMURE T 4R (RS RGE— B e 5 AR > ] DUBER 22 (a0 fREF) o

3. HRwE BT R HE -

(a) RUBYERE : SEHIA n ~ 5~ EHEAE Enter » fERDHHAEAR 5 BIA Y BUY BIIEH) -
(b) BIZE-EBBUR & HUR B AR B 2 PR TR -

(c) # PB1 : BURAMEIR3 ~ 2~ 1> sfEPOME - MRReiE e (TART) -

(d) #% PB4 : ﬁ%%ﬁm [FEICARERE ) SRR AN E AR -

() #% PB2 : ALM5T ~ WG 2 CEHL 5 ILIFHE PB4 FBR LA 1R -

() #% PB3 : ZFREAPA - 2R 5 RARTERFHOIR B 1L PB4 IEH A5 RAE -

4. WERRMERRTE » JOREAREMA Ik 44 B H IS8 A © /Y > 4§ finalproject. c |k {8%] Blackboard
[ Assignments R} > A HEFBIGE W (RS 7)) -

5.2 FE— MM BB (18 AR AR B )

WA BB > 7] AR E N deV1ceA1pha h*ﬁféz o ‘B LED / WEnRassh/EEN i [SIM] #H
B BBHEURZSEN, [7SEG] §HE 5 1248 R S I A R R R >
T EFRMA—IT T WA 1~4 ﬁﬁ? Enter » R4 T AL PB1 ~ PB4 o

$ gcc Wall -Wextra —std=c99 -o finalproject finalproject.c

$ ./finalproject
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5.3 TEBREATHEIG] (BLisEdzim b %)

R IAI AR 2y« X (R0 ~7 (%0 ~y (B ~ 1 (ki) ~ 4 (BHE) ~ 2 () ~ 4 (B
H) ~ 3 (FFER) ~ 4 (BEBE) -

Enter 'Y' to start the Home Security System: Invalid input! ...
Enter 'Y' to start the Home Security System: Invalid input! ...
Enter 'Y' to start the Home Security System: y
Current temperature: 22.18 degrees Celsius
[7SEG] 22.18
[7SEG] (cleared)
System is DISARMED. PB1 = arm, PB4 = exit.
[SIM] PB1 pressed
Arming the system...
[7SEG] 3
[SIM] YELLOW LED ON ... (blink) ...
[7SEG] 2 ... [7SEG] 1
[7SEG] @
[SIM] GREEN LED ON
System is ARMED. PB2 = motion event, PB3 = disarm.
[SIM] PB4 pressed
System is ARMED! Please disarm the system (PB3) before exiting.
[SIM] PB2 pressed
Motion detected! ALARM activated!
[SIM] RED LED ON
[SIM] BUZZER ON
[SIM] PB4 pressed
ALARM is active! Please disarm the system (PB3) before exiting.
[SIM] PB3 pressed
[SIM] BUZZER OFF
System DISARMED. PB1 = arm, PB4 = exit.
[SIM] PB4 pressed
Exiting the Home Security System. Goodbye!

6 W RESERIELFE > SLES
1. A 23 B - (A3 %] PRESSED 1237 % R 3 ~ ANSEHEE > [/ — Uk #e R & it 4G FE I &2 I
(8 R bug) o BWTER R EFHTIFEN] waitForButtonRelease() o

2. BB EERE AN SR - U Y e 'y SO R AR R B A yes” 2T T
BT g o

3. PB4 JEAGRAFAS AR « RE H AR ZERAT Y ol b # PB4 L BERUR SR BERTUS. > BLHEAS R &
oy e

4. R BEMEE SR BT switch » BB SRR OB E R RBEVERUE o AR AT
switch AR IR ~ for AIRMEIS ~ while FTj i e B > RIRE BRI ER -

5. EHABRR - BRI B 1 PB3 > AT RN B BB o
6. K4k - WERE finalproject.c» HibEIMEAZ (.cpp . txt) —HE45 -

7. FEMEEAVTEEME - Tab &4k ~ fiuiME camelCase 744 (currentState » countdownSecond) -
PR A ) U LR L e BT o0 B R B
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7

Blya g ety (bnf)

A S R B R RERR SRS - MR R0y o DU AR A v AE A 0 2 P e Bl R 1 257 )

L.

- THRA yes FottEERERICED > i A 22 FAT Ro HHJEEAS 6 1 8 2)

[EA R switch TiAAREEH if ?) —RE LB IRIREEH > switch (currentState)
FHAREREIT ) PIESHE—H T4 s SRENNEAE A H it / else if -

. T'waitForButtonRelease f{f il &AH)E » S & B ?) — MR — KEBHZ B HPUE M —IK 5

SEPA% T M Pl 4 50 ms Byl — I > [ — IR RS 2 IR -

- T8 1 R0 BB AR 2 —— 8 for BUFHI IR 22 250 ms + 3% 250 ms | » 3£ 4% 250 = 1000

ms > [i] IRF 52 J P BEL A IR -

SURGE— (BRI T
WS ) while SUR 28 EATHIS— T ICR \n' o RS Y /Y MR
/j—\‘ o

- TEHOIRE T 4% PB1 &8 AAH)EE ) ——HB#RA &84 - STATE_ALARM f) case #{ A PBI

T > PR - 8 IR BRI

- TAnAaT N A S S AR BR D RE 2] — It STATE_ALARM Hr PB3 ) i B U0 SRR PP Y R 5

HtFS] (f)4n PB1-PB2-PB1) » JH % AT 85 AT L3 » 2% A IEN resetSystem() -
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