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. Activity 2152. Implement Windows

1) Clock
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2) Alarm

3. Set Alarm Time
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5. Stop Alarm
U [object] FunctionSelector | [object] Buzzer | | [object] Alarm |
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pushButton() _ | I
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4. Ring Alarm
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6. Toggle Alarm
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7. Next Alarm

[object] Display Manager

| object] FunctionSelector

| [object] Alarm |
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Sequence Diagram: Timer
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Sequence Diagram: Timer

[Object|Time

£]Di: || [Object]FunetionSelector | | [Object]Timer

4) Stopwatch
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5) WorldTime

World Clock

| [Object]FunctionSelector || Object]worldClock || [Object]TickMangement
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7) Function Selector

FunctionSelector
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2. Activity 2155. Write Test Code

1) Clock

setClockTest() A
ning

ttingTest() +

toggleSettingTest()

loadTimeTest()

public void toggleSettingTest() {
assertNotEguals( unexpected: -1, alarm.buttonControl(Main.SET));

@Test
public void nextSettingTest() {
assertEguals( expected: (alarm.buttonControl(Main.SET)+1)%3, alarm.buttonControl(Main.SET));

iTest
public void setAlarmTimeTest() {
alarm.buttonControl(Main.SET); enter setting ode
assertEquals( expected: alarm.buttonControl(Main.UP)}+1, alarm.buttonControl(Main.UP));

@Test
public void ringAlarmTest() {
buzzerThread.start();

assertFalse(fs.getBuzzer().isRing());
alarm.buttonControl(Main.DOWN) ; ictivate ala (8@: 7 repeat rent ti = 20.1.1
alarm.checkAlarmTime();

assertTruve(fs.getBuzzer().isRing());

buzzerThread.interrupt();



dTest
public void toggleAlarmTest() {

assertNotEguals(alarm.buttonControl(Main.DOWN), alarm.buttonControl(Main.DOWN));

ETest
public void nextAlarmTest() {

assertEquals( expected: (alarm.buttonControl(Main.UP)+1)%4, (alarm.buttonControl(Main.UP)));

3) Timer

@Test

timer.buttonControl(Main.SET

ertTrue(timer.isSetting());

timer.buttor trol(Main.SET);

timer.buttonControl(Main.SET);

ertFalse(timer. tting())

@Test
public void testNextSetting(){

timer.butto 1trol(Main

rtEquals( expected: @, timer

timer.buttonControl(Main

rtEquals( expected: 1, timer

.
r

etting());

etting());



@t

LSetTimer(){

int temp;

timer.butt 1trol(Main
temp = timer.getTime().getMin();

timer.buttonControl(Main.UP);

ertEquals( expected: temp + 1, timer.getTime().getMin());

temp = timer.getTime().getMin();
timer.buttor 1trol(Main

ertEquals( expected: temp - 1, timer.getTime().getMin());

timer.buttonControl(Main.SET);
temp = timer.getTime().getS
timer.butt ontrol(Main.UP);

assertEquals( expected: temp + 1, timer.getTime().

temp = timer.getTime().getSec
timer.buttonControl(Main.LC

assertEquals( expected: temp - 1, timer.getTime().

public void testStartTimer(){

timer.buttonControl(Main.
timer.b onControl(Main.UP
timer.buttonControl(Main.S
timer.butto trol(Main.SET);
>rtEquals( expected: 1, timer.getTime().getMin());
trol(Main.UP);
(1s ( unexpected: 0, timer.getTime().getSec());

2ptNotEquals ( unexpected: 1, timer.getTime().getMin());

int temp;

timer.buttonControl(Main.UP);

temp = timer.getTime().getTot Q0;
assertEquals(temp, timer.getTime().getTota




@Test
public void testMyTurn() {

fs.pushButton(Main.
fs.pushButton(Main.
fs.pushButton(Main.$
fs.pushButton(Main.$

fs. Button(Main.UP
fs.pushButton(Mai
fs.pushButton(Main.$
fs.pushButton(Main.SET);
assertFalse(timer.isSetting());

assertEquals( expected: 1, timer.getTime().getSec());

[@Test

public void testRingTimer() {

timer.buttonControl(Main.SET);
timer.buttonControl(Main.SE]
timer.buttonControl(Main.UP
timer.buttonControl(Main.SET);
timer.buttonControl(Main.UP);
while(timer.getTime().getTotalCs() > 0){
System.out.println("running");
+

assertTrue(fs.getBuzzer().isRing());




4) Stopwatch

activeStopwatchTest(

createTickmanagementTest(

loadTimeTest(

deleteTickManagemen

4
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6) Geo

GeoTest {

FunctionSelector = FunctionSelector()
Geo = Geo(fs.getDM() .getClock())

@Test
isSSSR() {

.buttonControl(Main.
assertEquals( .1sSSSR())

.buttonControl(Main.
assertEquals( .1sSSSR())

7) FunctionSelector

@Test
sublic void testEnterSetting(){
.pushButton(Mai I
rtTrue(fs.isSetting());

@Test

public void testCreateFunction(){
fs.pushButton(Mai
fs.pushButton(Main.
fs.pushButton(Main.
fs.pushButton(Main.U
fs.p

rtEquals( expected fs.getTempNumOfModes());
.pushButton(Main.SET);
sSetting());
sertNull(fs.getTimer());

rtNotNull(fs.getWorldClock());




@Test
public void testSelectFunction(){
fs. Button(Main.SET);
int temp = fs.getIdxSetting();
fs. Button(Main. Ul
sertNotEquals (temp, fs.getIdxSetting());

@Test

public void testActivateFu on(){
fs.pushButton(Main.
fs.pushButton(Main.

ertNotEquals( unexpected: 3, fs.getTempNumOfMo

@Test
public void testStopBuzzer(){

fs.getBuzzer().ringBuzzer();

.pushButton(Main.
.pushButton(Main. M
3utton(Main.
1s(temp, fs.getCurrentMode());

@Test

while(fs.getT

BAPAIIIAG  PPPPOT AP,

sertEquals( expected: O, fs.g urrent




3. Activity 2161. Unit Testing

1) Clock

¥ Test Results

2) Alarm
b v @ 12 1= E - o o»
¥ . TestResults 207 ms
AlarmTest 207 ms
setAlarmTimeTesk() 25 ms
ringAlarmTesk() 9 ms
- toggleAlarmTest() 35 ms
nextAlarmTest() 30 ms
» nextSettingTesk() 23 ms
toggleSettingTest() 17 ms

3) Timer

4) Stopwatch



~ W Test Re

sults 147 ms

StopwatchTest -

5) WorldClock

deleteTickManagementTest()
getLapTimeTest()
createTickmanagementTest() 21m
activeStopwatchTest()

loadTimeTest()

inactiveStopWatchTest()




4. Activity 2163. System Testing

Test
Number
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A=A}
ohg A o}
GMT

A Zk3po] &

ARERIT

. Clock Setting

R1.1

1-2

setClockTest

UP H=0]
—T‘Ei}}\e Hﬂ]

;<L
e
gol ik

l

F

. Clock Setting

R1.1

1-3

nextSettingTest

AL
ohe
Moo=z
o] 7HEA]
sto] &}

B S S

. Clock Setting

R1.1

toggleSettingTest

AR

. Clock Setting

R1.1

loadTimeTest

)
o i O

£

. Load Time

R1.2

341

toggleSettingTest

td
5
= f

£

(o i

. Set Alarm Time

R2.1

3-2

nextSettingTest

=
R

gj‘},o}l [ oX|r9 0 odl|ro o A

[ ot
N, o
iIN]

x
.

o
=
U
Y

. Set Alarm Time

R2.1

3-3

setAlarmTimeTest

=2

o, w8 |F
o gt |

i (i

f S (o )y pT o b | Lo N | ot ok

(oY
o IX
o

il

do
(B Lo
g{\l‘_,ﬂl
‘l"mlo

ok )
rl
N

2y
e
0

. Set Alarm Time

R21




ringAlarmTest

g shE

k23 o A
Al Zbo] &
] buzzer 7}

4. Ring Alarm

R2.2

toggleAlarmTest

5. Toggle Alarm

R2.3

nextAlarmTest

6. Next Alarm

R2.4

testToggleSetting

7. Set Timer

R3.1

testNextSetting

7. Set Timer

R3.1

testSetTimer

7. Set Timer

R3.1

testStartTimer

8. Pause/Restart Timer

R3.2

testResetTimer
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9. Reset Timer

R3.3
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10. Ring Timer
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activeStopwatchTest
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11. Start Stopwatch

R4.1
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loadTimeTest
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11. Start Stopwatch

R4.1
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deleteTickManagem
entTest
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SUSY

0,

12. Pause Stopwatch

R4.2
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inactiveStopWatch
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12. Pause Stopwatch

R4.2
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14

getLapTimeTest
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14. Set Lap Time
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15. Set City

R5.1
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toggleSettingTest
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16. Make World Clock
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17. Calculate SR/SS

R6.1
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18. Set SR/SS

R6.2
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testEnterSetting
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19. Set Function

R7.1
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testCreateFunction
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19. Set Function
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testActivateFunction
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19. Set Function

R7.1
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testChangeMode
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20. Change Mode

R7.2
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testTimeout
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21. Time Out
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22. Stop Buzzer
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23. Tick Management
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5. Activity 2167. Testing Traceability Analysis
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System Test

calculateGMTTest

setClockTest

nextSettingTest

toggleSetting Test

loadTimeTest

toggleSettingTest

nextSetting Test

setAlarmTimeTest

ringAlarmTest

toggleAlarmTest

nextAlarmTest

testToggleSetting

testNextSetting

testSetTimer

testStart Timer

testMyTurn

testRingTimer

activeStopwatchTest

createTickmanagementTest

loadTimeTest

deleteTickManagementTest

inactiveStopWatchTest

getLapTimeTest

setCityTest

toggleSetting Test

loadTimeTest

1sSSSRTest

testEnterSetting

testCreateFunction

testSelectFunction

testActivateFunction

testStopBuzzer

testChangeMode

testTimeout




