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5. Activity 2167. Testing Traceability Analysis
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1. Activity 2152. Implement Windows

1) Clock
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2) Alarm



3. Set Alarm Time
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4. Ring Alarm
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5. Stop Alarm
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3) Timer

Timer: Set Timer
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Timer: Start/Restart Timer
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Timer: Pause Timer
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4) Stopwatch
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Pause Stopwatch
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Reset Stopwatch
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Set Lap Time
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5) WorldTime
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6) Geo
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7) Function Selector

Function Selector: Set Function
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Function Selector: Change Mode
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2. Activity 2155. Write Test Code

1) Clock

@Test
public void calculateGMTTest() {
int cityCurrent = 0;
int cityNext = 1;
asserttquals(exClock.calculateGMT(cityCurrent, cityNext), exClock.readCityGMT()[cityCurrent] -
exClock.readCityGMT()[cityNext]);
}

@Test
public void setClockTest() {
exClock.buttonControl(Main.SET);
asserttquals(exClock buttonControl(Main.UP) + 1, exClock buttonControl(Main.UP));

@Test
public void nextSettingTest() {
assertEquals((exClock.buttonControl(Main.SET) + 1) % 8, exClock buttonControl(Main.SET));

@Test
public void toggleSettingTest() {
assertNotEquals(-1, exClock.buttonControl(Main.SET));

@Test
public void loadTimeTest(){
asserttquals(exClock.readCurrentClock(),exClock.loadTime());



2) Alarm



@Test
public void toggleSettingTest() {
assertNotEquals(-1, alarm.buttonControl(Main.SET));

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

@Test

public void setAlarmTimeTest() {
alarm.buttonControl(Main.SET); // enter setting mode
assertbquals(alarm.buttonControl(Main.UP)+1, alarm.buttonControl(Main.UP));

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

assertfalse(fs.getBuzzer().isRing());

alarm.buttonControl(Main.DOWN); // activate alarm (00:00, no repeat); current time = (2020.1.7 00:00)
tickThread.start();

alarm.checkAlarmTime();

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

try {
Thread.s/eep(1000);

} catch (Exception ignore){}

fs.pushButton(Main.MODE);
assertfalse(fs.getBuzzer().isRing());

buzzerThread.interrupt();
tickThread.interrupt();

@Test



3) Timer

@Test

public void testToggleSetting(){
s/enter setting
timer.buttonControl(Main.SET);
assertTrue(timer.isSetting());
//exit setting
timer.buttonControl(Main.SET);
timer.buttonControl(Main.SET);

assertfalse(timer.isSetting());

@Test

public void testNextSetting(){
//min setting
timer.buttonControl(Main.SET);
asserttquals(0, timer.getldxSetting());
s/sec setting
timer.buttonControl(Main.SET);
assertEquals(1, timer.getldxSetting());

@Test

public void testSetTimer(){
int temp;
s/increasing min
timer.buttonControl(Main.SET);
temp = timer.getTime().getMin();
timer.buttonControl(Main.UP);
assertbqualsttemp + 1, timer.getTime().getMin());
//decreasing min
temp = timer.getTime().getMin();
timer.buttonControl(Main.DOWN);
assertEquals(ttemp - 1, timer.getTime().getMin());



@Test

public void testStartTimer() throws InterruptedException{
J/start timer
timer.buttonControl(Main.SET);
timer.buttonControl(Main.UP);
timer.buttonControl(Main.SET);
timer.buttonControl(Main.SET);
assertbquals(1, timer.getTime().getMin());
timer.buttonControl(Main.UP);
Thread.s/eep(5000);
assertNotEquals(0, timer.getTime().getSec();
assertNotEquals(1, timer.getTime().getMin());
//pause timer
int temp;
timer.buttonControl(Main.UP);
temp = timer.getTime().getTotalCs();
assertEquals(temp, timer.getTime().getTotalCs());

@Test

public void testResetTimer(){
timer.buttonControl(Main.SET);
timer.buttonControl(Main.UP);
timer.buttonControl(Main.SET);
timer.buttonControl(Main.SET);
timer.buttonControl(Main.DOWN);
asserttquals(0, timer.getTime().getTotalCs());

@Test

public void testMyTurn() {
//mode: clock at first
fs.pushButton(Main.MODE); //mode. alarm
fs.pushButton(Main.MODE); //mode: timer
fs.pushButton(Main.SET); //enter timer min setting
fs.pushButton(Main.SET); //enter timer sec setting
System.out.printIn(timer.getTime().getMin() + ™" + timer.getTime().getSec();
fs.pushButton(Main.UP); //set timer sec 7
System.out.printIn(timer.getTime().getMin() + " + timer.getTime().getSec());

fs.pushButton(Main.MODE); //mode: stopWatch
fs.pushButton(Main.MODE); //mode: fs
fs.pushButton(Main.MODE); //mode: clock
fs.pushButton(Main.MODE); //mode: timer

accortFalca(fimar ic<ettina)):



@Test
public void testRingTimer() throws Exception {
buzzerThread start();
assertfalse(fs.getBuzzer().isRing());
timer.buttonControl(Main.SET);
timer.buttonControl(Main.SET);
Main.UP);
Main.SET);
timer.buttonControl(Main.UP);
Thread.s/eep(5000);
assertTrue(fs.getBuzzer().isRing());

timer.buttonControl

timer.buttonControl

(
(
(
(

buzzerThread.interrupt();



4) Stopwatch

@Test
public void activeStopwatchTest() {

assertTrue(stopwatch.activeStopwatch());

@Test
public void createTickmanagementTest() {

assertNotNullstopwatch.createTickmanagement());

@Test

public void loadTimeTest() throws InterruptedException {
//check time running
assertfquals(0, stopwatch.getTime().getCs());
stopwatch.createTickmanagement();
assertNotEquals(0, stopwatch.loadTime().getCs());
//check time over
stopwatch.setTime();
Thread.s/eep(200);
assertfquals(0, stopwatch.getTime().getHr());
assertfquals(0, stopwatch.getTime().getCs());
assertfquals(0, stopwatch.getTime().getSec());
assertfquals(0, stopwatch.getTime().getMin());

assertTrue(stopwatch.activeStopwatch());



@Test

public void deleteTickManagementTest() {
//TODO check whether time is counting
stopwatch.createTickmanagement();

assertNul[stopwatch.deleteTickManagement());

@Test

public void inactiveStopWatchTest() throws InterruptedException {
stopwatch.activeStopwatch();
Thread.s/eep(200);
assertNotEquals(0, stopwatch.getTime().getCs());
assertfalse(stopwatch.inactiveStopWatch());
assertNotEquals(3,stopwatch.getTime().getCs());
assertNul[stopwatch.getTick());

@Test
public void getLapTimeTest() throws InterruptedException {
//positive

ctnanwiatrh activaStanwateh:



5) WorldClock

@Test

public void setCityTest() {
worldClock buttonControl(Main.SET); // enter setting mode
assertEquals((worldClock.buttonControl(Main.UP)+1)%3, worldClock.buttonControl(Main.UP));

@Test
public void toggleSettingTest() {
assertNotEqualsiworldClock.buttonControl(Main.SET), worldClock.buttonControl(Main.SET));

@Test
public void loadTimeTest() {
assertFquals(worldClock.loadTime().getCs()+1)%100, worldClock.loadTime().getCs());



6) Geo

@Test
public void getSunriseTime() {
Geo geoTest = new Geo(dm,clock);
double testLST = geoTest.getSunriseTime(2020,1,1,37.34,126.5988,9,0);
assertfquals(399.8331638950076,testLST);
}
@Test
public void getSunsetTime() {
Geo geoTest = new Geo(dm,clock);
double testLST = geoTest.getSunsetTime(2020,1,1,37.34,126.5988,9,0);
assertEquals(979.6307011066772,testLST);
}
@Test
public void setSSSR(){
Geo geoTest = new Geo(dm,clock);
geoTest.buttonControl(UL.UP);
assertbquals(true,geoTest.isSSSR());
geoTest.buttonControl(UL.DOWN);
assertfquals(false.geoTest.isSSSR());



7) FunctionSelector



@Test

public void testCreateFunction(){

fs.pushButton(Main.MODE);
fs.pushButton(Main.MODE);
fs.pushButton(Main.MODE);
fs.pushButton(Main.MODE);
fs.pushButton(Main.SET);
fs.pushButton(Main.UP);
fs.pushButton(Main.DOWN);
fs.pushButton(Main.UP);
fs.pushButton(Main.UP);
fs.pushButton(Main.DOWN);

asserttquals(3, fs.getTempNumOfModes());
fs.pushButton(Main.SET);
assertfalse(fs.isSetting());
assertNulffs.getTimer();
assertNotNullfs.getWorldClock());

@Test
public void testSelectFunction(){

}

i

)
fs.pushButton(Main.MODE);
)
)

fs.pushButton(Main.MODE
(
fs.pushButton(Main.MODE);
(
(

fs.pushButton(Main.MODE
fs.pushButton(Main.SET);

i

int temp = fs.getldxSetting();
fs.pushButton(Main.UP);
assertNotEqualsttemp, fs.getldxSetting());

@Test
public void testActivateFunction(){

}

i

fs.pushButton(Main.MODE
fs.pushButton(Main.MODE

i

Main.MODE);

(
(
fs.pushButton(
fs.pushButton(Main.MODE);
(
(

)
)
)
)
fs.pushButton(Main.SET);
fs.pushButton(Main.DOWN);
assertNotEquals(3, fs.getTempNumOfModes());

@Test



@Test

public void testChangeMode(){
int temp = fs.getCurrentMode();
fs.pushButton(Main.MODE);
assertNotEqualsttemp, fs.getCurrentMode());
fs.pushButton(Main.MODE);
fs.pushButton(Main.MODE);
fs.pushButton(Main.MODE);
fs.pushButton(Main.MODE);
assertbqualstemp, fs.getCurrentMode());

@Test

public void testTimeout() throws Exception {
tickThread.start();
fs.pushButton(Main.MODE);
asserttquals(1, fs.getCurrentMode());
Thread.s/eep(20000);
asserttquals(0, fs.getCurrentMode());
tickThread.interrupt();



3. Activity 2161. Unit Testing
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1) Clock

¥ & Test Results
¥ & ClockTest
& loadTimeTest()
& calculateGMTTest()
& setClockTest()
& nextSettingTest()
& toggleSettingTest()

2) Alarm

¥ (4 Test Results
¥ (4 AlarmTest

& setAlarmTimeTest()
& ringAlarmTest()

& toggleAlarmTest()
& nextAlarmTest()

& nextSettingTest()
& toggleSettingTest()

3) Timer

¥ & Test Results
¥ 4 TimerTest

& testNextSetting()
& testRingTimer()
& testMyTurn()
& testToggleSetting()
& testResetTimer()
& testStartTimer()
& testSetTimer()

51ms
51ms
33ms
1ms
12ms
2ms
3ms

88 ms
88 ms
49 ms
7ms
11 ms
15ms
3ms
3ms

105 61 ms
10561 ms
33ms
5513ms
4ms
2ms
2ms
556ms
1ms



4) Stopwatch

“ W Test Results 488 ms
- StopwatchTest 391

deleteTickManagementTe
getlLapTimeTest()
createTickmanagementTesi = 1m:
activeStopwatchTest()
loadTimeTest()
inactiveStopWatchTest() =C

5) WorldClock

& Test Results 50 ms
& WorldClockTest 50 ms
& loadTimeTest() 27 ms

& setCityTest() 15ms

& toggleSettingTest() 8 ms




7) FunctionSelector

¥ (4 Test Results 205 53 ms
¥ (& FunctionSelectorTest 20s53ms
& testEnterSetting() 30ms

& testTimeout() 205 6ms

& testActivateFunction()  5ms

& testCreateFunction() 8ms

& testSelectFunction() 2ms

& testChangeMode() 1ms

& testStopBuzzer() 1ms



4. Activity 2163. System Testing

Test o Lo System
Test &= Description Use Case . Pass
Number Function
A BA| StHOM M HES
FEA EEAA 22 HEY
T ALt Mg M HES T2
E|D1 AIZHS BFT 4 oD A
HES =& M OtC 2, =, 4,
2 QA DAl AZtES 1.Clock
1 Clock Setting Test - . R 1.1 Pass
HA(12/24H) =22 HY S Setting
HZ 4 UCH AIZLEHYAS
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TFEA &M 2430| SRR
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ARI|%42 9999 H 12 & 31 Y
S 12 A 250X
P@ZT 12A 592 59 X2 1.Clock
3 Clock Setting Test | 23 = Tick Management 57} - Setti R 1.1 Pass
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, (ex 25 AlZH 13 E)AI= H|O|E 1.Clock
4 Clock Setting Test o ) R 1.1 Pass
AE H(EZ2 ) &2 Al Setting
AR haksict
AlZt 4 =& MODE Button &
5 Clock Setting Test TEHES 252 fclock R11 | P
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J HO{LT, OpX|gt M Setting
AER| 2 HE A0 HEEICE
SET Button & &3l Alarm Setting
. Mode Of I {5t SET Button 2
Set Alarm Time - N 2. Set
6 +E WOCE A, 2, B2 23e . R 2.1 Pass
Test N L Alarm Time
AN ot o 23 Alarm
Setting Mode Of|A{ 40 HC,




Z+2+9| Setting Mode Of| A&
UP/DOWN Button & S5l Z+=
H AT}

Set A - HRAE HO{7tAHLE £0] 0~59 & 5 Set
et Alarm Time . Se
7 HIE HO{7IH TR E 28 , R 2.1 Pass
Test N Alarm Time
= W3 SHX] @ B %
=202 0|&3tret
29 480X uP, DOWN
Set Alarm Time Button 2 &l gt5 42 oM, 2. Set
8 - _ R 2.1 Pass
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B% gt=2 SHX| =Lt
Alarm 278 =& MODE
Set Alarm Time Button 2 F2H HHXYIHX| 2. Set
9 N R 2.1 Pass
Test Ao LE A|ZHO| BFH = XY Alarm Time
Cte ZEZ Hojztr}
2% e &2t &2210| Alarm
A7+ A7Estn LS AKX 3. Ring
10 Ring Alarm Test R 22 Pass
? OBl BT A7t BB Alarm
A SOFX| Y=Lt
Al ~ A4 T Z/43tE Alarm 2
AZHO] 22 I BtE H7HO| 3. Ring
11 Ring Alarm Test o - R22 Pass
[0 UAX| UCHH Beep 2 St Alarm
S Alarm 2 H|ZHd3}SHC}
Al ~ A4 B ZBLE Alarm 2
AZHO] 22 I BtE H7HO|
3. Rin
12 Ring Alarm Test 2o ol oM 2t N 9 R22 Pass
arm
UKX|SHCHH Beep = St offS
Alarm & H| 243} SHX| =L
Al ~ A4 & 243HE Alarm 2
AlZEOl =22 I BhE 70|
: E0] AoH oM 2Lt 3. Ring
13 Ring Alarm Test o . R22 Pass
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Alarm 0| = O|&f ZXHoHCtH
StLEO| Alarm Of I:Hﬁﬂ)\‘l':IF
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Alarm Of CH3}O] HH= *a”gol

Clof UCHH 2 /X5t

X CHH H|ZH g%} BiCt,
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DEE HEME I dstE Alarm
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Ct=E Alarm = 2HHO| X2
o L= 5. Next
16 Next Alarm Test Button 2 +5 M{OICE AT ~ Al R24 Pass
A4S B 7 Y 2 B|BIC) o
EfOIH AlZH A2 0 & 0 =0f| A
= UM 59 2 0 =7t
17 Set Timer Test | =X| =QletCt, OpE7EX| 2 Set Timer R 3.1 Pass
020 13X ZHAANF{ 59 2
59 =7} k| =X| = QISHLt
EfO|H A2t 59 2 50 x2 A
% MODE Button 22 HFE
18 Set Timer Test =2|5}0f CtA| EIO|HZ ZSOtS | Set Timer R 3.1 Pass
mf A8 AlZto] Atz AEX|
2HOISHC}
EIO|H A|ZHE2 2 22 A =
POl A|ZtZ 2 SES Start /
Start / Restart AlZHO] Z0{E 11 00:00 Ofl Af
19 _ - 5 Restart R3.2 Pass
Timer Test B0 WML 22l= A2 _
srol3tCt Timer
Ol A|Zt2 2 222 B3 &
N o o Start /
Start / Restart = MODE Button & 2 C}2
20 . N - Restart R3.2 Pass
Timer Test DHHO| US M= HX Tt ,
N Timer
22| =X| =lIstCt,
00 :00 AE{O A UP Button & Start /
Start / Restart L N
21 , =T EfO|}7t 25| A= Restart R 3.2 Pass
Timer Test ey .
AE ol Timer
EIO|H AlZt2 2 B2 48 = Start /
Start / Restart o o
22 . 1 20X UP Button 2 =& Restart R 3.2 Pass
Timer Test .
LAIEX| 2, CEA| UP Button 2 Timer




=0 7t2E Ch20| R A%}
L= =elstot.
EIO|H A|ZtZ2 2 222 4E 2
. 1 20/A UP Button 2 =24 Pause
23 Pause Timer Test R33 Pass
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EfO|HE 2 222 8 = 1 20 R
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24 Reset Timer Test UA| @X] £ DOWN Button & . R34 Pass
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Start Stopwatch HOI7tH A5 X7t M1 stop | 11. Start
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2EHXI7L SR S W,
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A =olotot
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) o o o 14. Set Lap
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me
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38 Set SR/SS Test o Lo R 6.2 Pass
HES sl M Ss & SR/SS
HPEE|=X] 2lsto)
SR =2 SSHHSI/AS M,
SROIAM = A|ZHO], SS 0| A 17.
Calculate SR/SS _ Lol ol
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Time Out Test
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5. Activity 2167. Testing Traceability Analysis
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