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@Test

void imcreaseTimeValue() {
Time t = new Time();//1sSetTime = false;
t.WPressed(true);//setTine

//test set second(59->0)
. . M t.curTime.set(Calendar.SECOND, 59);
erte U n It Test COde (TI me) int templ = t.curTime.get(Calendar.MINUTE);
t.increaseTimeValue();

class TimeTest { assertEquals(®, t.curTime.get(Calendar.SECOND));
assertEquals(templ, t.curTime.get(Calendar.MINUTE));

@Test
void requestCurTime() {
Time t = new Time();
Calendar temp = (Calendar) t.curTime.clone(); // S0A/7E #HZE g &=
t.requestCurTime(); // lons =7
assertNotEquals(temp, t.curTime);// 1l@ms7t S8 HPA/TC = o/F ol AZLD OHEX] 250

//test set minute(59->0)
t.curTime.set(Calendar.MINUTE, 59);

int temp2 = t.curTime.get(Calendar.HOUR_OF_DAY);
t.changeTimeUnit();

t.increaseTimeValue();

assertEquals(®, t.curTime.get(Calendar.HMINUTE));

. ime & @ FHYAFE SIIIA @2 :
t.WPressed(true);//setTine = & ._‘.75’ [THE FIte1A &5 assertEquals(temp2, t.curTime.get(Calendar.HOUR_OF_DAY));
Calendar temp2 = (Calendar) t.curTime.clone(); // Z0A/7E HIE Zu) 2
assertEquals(temp2, t.curTime); //test set hour(23->0)
+ t.curTime.set(Calendar.HOUR_OF_DAY, 23);

int temp3 = t.curTime.get(Calendar.DATE);
t.changeTimeUnit();

t.increaseTimeValue();

assertEquals(®, t.curTime.get(Calendar.HOUR_OF_DAY));
assertEquals(temp3, t.curTime.get(Calendar.DATE));

@Test
void changeTimeUnit() throws NoSuchFieldException {

Time t = new Time();
try {
Field field = t.getClass().getDeclaredField("timeUnit");
field.setAccessible(true);
t.WPressed(true);
for(int 1 =1 ; i<=5;i++) {
t.changeTimeUnit();
int temp = (int)(field.get(t));
assertEquals(i+l, temp);

//test set date(getleastMaximum -=1)

t.curTime.set(Calendar.DATE, t.curTime.getActuvalMaximum(Calendar.DATE));
int temp4 = t.curTime.get(Calendar.MONTH);

t.changeTimeUnit();

t.increaseTimeValue();

assertEquals(l, t.curTime.get(Calendar.DATE));

} assertEquals(temp4, t.curTime.get(Calendar.MONTH));

t.changeTimeUnit();
int temp = (int)(field.get(t));
assertEguals(l, temp);

J/test set month(DECEMBER -> JANUARY)
t.curTime.set(Calendar.MONTH, Calendar.DECEMBER);

int temp5 = t.curTime.get(Calendar.YEAR);

t.changeTimeUnit();

t.increaseTimeValue();

assertEquals(Calendar.JANUARY, t.curTime.get(Calendar.MONTH));

T
catch(NoSuchFieldException e){
e.printStackTrace();

} assertEquals(temp3, t.curTime.get(Calendar.YEAR));
catch (IllegalAccessException e) {
e.printStackTrace(); //test set year(2099 -> 1976)
} t.curTime.set(Calendar.YEAR, 20899);
t.changeTimeUnit();
t.increaseTimeValue();
h assertEquals(1970, t.curTime.get(Calendar.YEAR));




class StopwatchTest {

@Test
void requestStopwTime() {
Stopwatch st = new Stopwatch();
try{
Field field = st.getClass().getDeclaredField("isPaused");
field.setAccessible(true);
boolean value = (boolean)field.get(st);
assertTrue(value); // 1sPaused = true =&/
} catch (NoSuchFieldException e) {
e.printStackTrace();
} catch (IllegalAccessException e) o
e. printStackTrace();

I
@Test
vold resetStopw() {
Stopwatch st = new Stopwatch();
Calendar cal = st.stopwTime;
try{
Field field = st.getClass().getDeclaredField("1isPaused");
field.setAccessible(true);
st.SPressed(false); //increase stopw
st.SPressed(false); //pavse stopw
st.WPressed(false); //reset stopw
boolean value = (boolean)field.get(st);
assertTrue(value); //isPaused = true Z5/
assertEquals(st.stopwTime, cal); //reset =2
} catch (NoSuchFieldException e) {
e.printStackTrace();
} catch (IllegalAccessException e) {
e.printStackTrace();

Write Unit Test Code (Stopwatch)

@Test
void increaseStopw() {

Stopwatch st = new Stopwatch();

Calendar cal = st.stopwTime;

try{
Field field = st.getClass().getDeclaredField("1sPaused");
field.setAccessible(true);
st.SPressed(false); // increase stopw
boolean valve = (boolean)field.get(st);
assertFalse(value); // isPaused = false =2/
try {

Thread.sleep(5080);
} catch(InterruptedException e) {
e.printStackTrace();

}//stopw 5=
cal.add(Calendar.SECOND, 5);
assertEquals(st.stopwTime, cal); // stopw 5= =22/

} catch (NoSuchFieldException e) {
e.printStackTrace();

} catch (IllegalAccessException e) {
e. printStackTrace();

@Test
void pauseStopw() {

Stopwatch st = new Stopwatch();

Calendar cal = st.stopwTime;

try{
Field field = st.getClass().getDeclaredField("isPaused");
field.setAccessible(true);
st.SPressed(false); // increase stopw
try

Thread.sleep(5808);
} catch(InterruptedException e) {
ge.printStackTrace();

Y//stopw 5=
st.SPressed(false); // pavse stopw
boolean value = (boolean)field.get(st);
assertTrve(value); // IsPaused = true =2/
cal.add(Calendar.SECOND, 5);
assertEquals(st.stopwTime, cal); // stopw 5= =2

} catch (NoSuchFieldException e) {
e.printStackTrace();

} catch (IllegalAccessException e) {
e. printStackTrace();




@Test

Write Unit Test Code (Timer) e o e Timer 0

try{
class TimerTest { Field field = temp.getClass().getDeclaredField("isPaused");
@Test field.setAccessible(true);
void requestTimerTime() { temp.WPressed(true); // into settimer
Timer temp = new Timer(); for(int 1 = 8; 1 < 5; i++)
Calendar tempCal = (Calendar)temp.timerTime.clone(); temp.SPressed(false); // timer set Ssecond
temp.WPressed(false); // out settimer
temp.WPressed(true); // into settimer temp.decreaseTimer(); // timer start => isPaused = false
for(int 1 = 8; 1 < 5; 1++#)
temp.SPressed(false); // timer set Ssecond boolean ret = (boolean) field.get(temp);

temp.WPressed(false); // out settimer
assertEguals(false, ret);

assertNotEquals(tempCal, temp.timerTime); }catch(Exception e){
¥ e.printStackTrace();
[@Test }
void decreaseTimer(){ I3
Timer temp = new Timer(); @Test
try { vold resetTimer() {
Field field = temp.getClass().getDeclaredField("isPaused"); Timer temp = new Timer();
field.setAccessible(true); Calendar tempCal = temp.timerTime;

temp.WPressed(true); // into settimer
for (int 1 =8; 1 < 5; i++)

temp.SPressed(false); // timer set Ssecond
temp.WPressed(false); // out settimer
temp.decreaseTimer(); // timer start => isPaused = false

temp.WPressed(true); // into settimer

for(int 1 = 0; 1 < 5; i++)
temp.SPressed(false); // timer set 5second

temp.WPressed(false); // out settimer

boolean ret = (boolean) field.get(temp); temp.resettimer(); // reset timer

assertEquals(false, ret); assertEquals(tempCal, temp.timerTime);

}catch (Exception e)q
e.printStackTrace(); F



Write Unit Test Code (Alarm)

class AlarmTest {

@Test
void changeAlarmToggle() {
Alarm temp = new Alarm();

@Test tryd
void setAlarm() { Field field = temp.getClass().getDeclaredField("toggle");
Alarm temp = new Alarm(); field.setAccessible(true);
try{
Field field = temp.getClass().getDeclaredField("alarms"); temp.SPressed(false); // alarm toggle
field.setAccessible(true);
Calendar tempCal = ((LinkedList<Calendar>)field.get(temp)).get(0); LinkedList<Boolean> ret = (LinkedList<Beolean>)field.get(temp);

temp.WPressed(true); // into setalarm

for(int i = 8; 1 < 5; 1 ++)
temp.SPressed(false); // increase 5 minutes

temp.WPressed(false); // out setalaorm

assertEquals(false, ret.get(0));

tcatch (Exception e){
e.printstackTrace();

List<Calendar> ret = (LinkedlList<Calendars)field.get(temp); return;
+
assertNotEquals(tempCal, ret.get(8)); bs
}catch (Fxceptlun e)q{ @Test
e.printStackTrace(); ) {
return; vold requestAlarm()
¥ Alarm temp = new Alarm();
I3 try{
@Test string[] tempString = new String[3];
vold changeAlarmIndex() { tempString = temp.requestAlarm();
Alarm temp = new Alarm();
tryd temp.WPressed(true); // into setalarm
Field field = temp.getClass().getDeclaredField("index"); for(int i = 8; i < 5; i ++)

field.setAccessible(true);
int curIndex = (int)field.get(temp);

temp.SPressed(false); // increase 5 minutes
temp.WPressed(false); // out setalarm
temp .WPressed(false); // next alarm assertNotEguals(tempString, temp.reguestAlarm());
}catch (Exception e){

e.printStackTrace();

return;

assertNotEquals(curIndex, (int)field.get(temp));

}catch (Exception e){
e.printStackTrace();
return; ¥



worldtime.changeIsSummertime(); // AHEE Z5 Lg= =55
worldtime.calWorldTime();

assertEquals(temp3[(int)field5.get(worldtime)],
assertEquals((boolean)field3.get(worldtime), true); // A4/C
assertEquals((temp2.getTimeInMillis() - templ. getTlmeInHlllls()) / (6@ * 60 % 1000), 2); // #

AAVYY

//assertEquals(temp2.get (Calendar.HOUR_OF_DAY) - 2, templ.get(Calendar.HOUR_OF_DAY));
. . . assertEquals(temp2.get(Calendar.MINUTE), templ.get(Calendar.MINUTE)); // *
erte U n It TeSt COde (WO rldtl me_1 ) assertEquals(temp2.get(Calendar.SECOND), templ.get(Calendar.SECOND)); // #: 4 ; & : HEE A/ =2 25
} catch (NoSuchFieldException e) {
e.printStackTrace();

class WorldtimeTest { } catch (IllegalAccessException e) {
e.printStackTrace();
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@Test I

void requestWorldtime() { }
Time time = new Time();
Worldtime worldtime = new Worldtime(time.curTime); I
try{ @Test

Field fieldl = worldtime.getClass().getDeclaredField("GMT9");

Field field2 = worldtime.getClass().getDeclaredField("worldClock");
Field field3 = worldtime.getClass().getDeclaredField("isSummerTime");
Field field4 = worldtime.getClass().getDeclaredField("city");

Field field5 = worldtime.getClass().getDeclaredField("curCity");
worldtime.calWorldTine(); Field fieldl = worldtime.getClass().getDeclaredField("curCity");

Calendar templ = (Calendar) fieldl.get(worldtime); Field field2 = worldtime.getClass().getDeclaredField("timeDiff");
Calendar temp2 = (Calendar) field2.get(worldtime); Field field3 = worldtime.getClass().getDeclaredField("city");
String[] temp3 = (String[]) field4.get(worldtime); fieldl.setAccessible(true);

field2.setAccessible(true);
assertEquals(temp3[ (int)field5.get(worldtime)], "TOKYD"); // - field3.setAccessible(true);
assertEqualsEEboolean)fleld3 get(wo:§dt1me) false); // A/ o0 ) s int field2List[] = (int[]) field?.get(worldtime);
assertEquals((temp2.getTimeInMillis - templ.getTimeInMillis 60 * 6@ l@@@ [0} . . . . .
//aaae.quuaLsfreEpz?ger\LaLenda..HOuR_OF_bEr,? templ.get(Calendar.HOUR_OF_DAY)); , String fieldilist(] = (Stringl]) field3.get(worldtine);
assertEquals(temp2.get(Calendar.MINUTE), templ.get(Calendar.MINUTE)); // #
assertEquals(temp2.get(Calendar.SECOND), templ.get(Calendar.SECOND)); // #: =&/= A/& ==

void changeCity() {
Time time = new Time();
Worldtime worldtime = new Worldtime(time.curTime);
try {

worldtime.changeCity();

worldtime.changeCity();

worldtime.changeCity(); // GMT+9 a4/ GMT+12 = O/F
assertEquals((int) fieldl.get(worldtime), 23); // GNT-11C/ 0%
assertEquals(field2List[(int) fieldl.get(worldtime)], 3); // GNT+92! GHT+1
assertEquals(field3List[(int) fieldl.get(worldtime)], "WELLINGTON"); // GMT+1

oy
8]

worldtime.changeIsSummertime(); // A/HEE
worldtime.calWorldTime();
assertEquals(temp3[(int)field5.get(worldtime)], "TOKYD"); // A7
assertEquals((boolean) field3.get(worldtime), true); // A/FHEE TS
assertEquals((temp2.getTimeInMillis() - templ.getTimeInMillis()) / (6@ * 6@ * 1@@@) 1); /) o#

J/fassertEquals(temp2.get(Calendar .HOUR_OF_DAY) - 1, templ.get(Calendar.HOUR_OF_DAY)); worldtime.changeCity(); // GHT+12 0047 GNT-11= O/
assertEquals(temp2.get(Calendar.MINUTE), templ.get(Calendar.MINUTE)); // # assertEquals((int) fieldl.get(worldtime), 8); // GHT-112 @Eﬁ;ﬁ
assertEquals(temp2.get(Calendar.SECOND), templ.get(Calendar.SECOND)); // #: g A F e assertEquals(field2List[(int) fieldl.get(worldtime)],

assertEquals(field3List[(int) fieldl.get(worldtime)],
} catech (NoSuchFieldException e) {

e.printStackTrace();
} catch (IllegalAccessException e) {

Ty

I
o
(M8

A3

worldtime.changeCity(); // /2
worldtime.calWorldTime();

assertEquals(temp3[(int)field5.get(worldtime)], "SYDNEY"); // GNT Af £ 22

assertEquals((boolean) field3.get(worldtime), false); // A/C /% & 2o e.printStackTrace();
assertEquals((temp2.getTimeInMillis() - templ.getTimeInMillis()) l (60 * 60 * 1800), 1); // +# }
//assertEquals(temp2.get(Calendar.HOUR_OF_DAY) - 1, templ.get(Calendar.HOUR_OF_DAY)); }

assertEquals(temp2.get(Calendar.MINUTE), templ.get(Calendar.MINUTE)); // #
assertEquals(temp2.get(Calendar.SECOND), templ.get(Calendar.SECOND)); // #: HEE AlS 8 2o/ -



@Test

void calWorldTime() {
Time time = new Time();
Worldtime worldtime = new Worldtime(time.curTime);
try {

Field fieldl = worldtime.getClass().getDeclaredField("GMT9");

Field field2? = worldtime.getClass().getDeclaredField("worldClock");
worldtime.calWorldTime();

Calendar templ = (Calendar) fieldl.get(worldtime);

Calendar temp2 = (Calendar) field2.get(worldtime);
asserteEquals(templ, temp2); // 4 A/S'= GNT+9

worldtime.changeCity();

worldtime.changeCity();

worldtime.changeCity(); // GNT+12E &Z

worldtime.calWorldTime();

temp? = (Calendar) field2.get(worldtime);

assertEquals((temp2.getTimeInMillis() - templ.getTimeInMillis()) / (68 % &8 % 1800),

worldtime.changeIsSummertime(); // A/FE 2 TEF

worldtime.calWorldTime();

temp2 = (Calendar) field2.get(worldtime);

assertEquals((temp2.getTimeInMillis() - templ.getTimeInMillis()) / (68 % 48 % 1868),

worldtime.changeIsSummertime(); // A&E2 O/F5

worldtime.changeCity(); // GNT+12 -» GMNT-11 2&

worldtime.calWorldTime();

temp2 = (Calendar) field2.get(worldtime);

assertEquals((temp2.getTimeInMillis() - templ.getTimeInMillis()) / (68 % 48 % 1868),

worldtime.changeIsSummertime(); // A58 =&

worldtime.calWorldTime();

temp2 = (Calendar) field2.get(worldtime);

assertEquals((temp2.getTimeInMillis() - templ.getTimeInMillis()) / (60 % 40 % 1000),
} catch (NoSuchFieldException e) {

e.printStackTrace();
} catch (IllegalAccessException e) {

e.printStackTrace();

Write Unit Test Code (Worldtime-2)

@Test
void changeIsSummertime()
boolean temp;

Time time = new Time();
Worldtime worldtime = new Worldtime(time.curTime);
try {

Field field = worldtime.getClass().getDeclaredField("isSummerTime");
field.setAccessible(true);
temp = (boolean) field.get(worldtime); // &5 A4AFEE 055 A5
worldtime.changelsSummertime(); // AOEE 05 - &F
assertNotEgquals((boolean) field.get(worldtime), temp); // AZEE TF
worldtime.changeIsSummertime(); // A/&HEE 55 -» O5F
assertEquals((boolean) field.get(worldtime), temp); // A FHEL O/55 e 2o
} catch (NoSuchFieldException e) {
e.printStackTrace();
} catch (IllegalAccessException e) 1
e.printStackTrace();

aef 22

3); // GMT+99f GNT+125 3A/ZF Xtof 2O/

4); [/ ADEE FE A/ GNT+92F GHT+12E5 4A/ZF Ap0) 221

-20); // GMT+92 GMT-11:2 -204/7¢ Apo] &/

=19); J// AHEFE EE Af GNT+98F GNT-112 -19A4/7F Arof =2/




Write Unit Test Code (Game)

class GameTest {

@Test
void start() {
Game game = new Game();
try{
Field field = game.getClass().getDeclaredField("gameState");
field.sethAccessible(true);
int wvalue = (int)field.get(game);
assertEquals(value, B); // gameState
game.buttonPressed(); // gmoe start
value = (int)field.get(game);
assertEquals(value, 1); // gameState
} catch (NoSuchFieldException e) {
e.printStackTrace();
} catch (IllegalAccessException e) {
e. printStackTrace();

START_GAME_STATE =2/

GAME_PLAYING_STATE




Unit Testing

+" Tests passed: 20 of 20 fests — 105 331 ms

T+ <default package> 10s 331 ms
T+ AlarmTest 156 ms
+" changealarmindex( 134 ms

+" reguestalarm() 5ms

+" setalarmi) 13ms

+" changealarmToggle] 4ms

T+ GameTest 62 ms
" start() 62 ms

T " StopwatchTest 10s 5ms
" resetStopw() 2 ms

+" increaseStopwi) 55 Tms

+" pauseStopw() 55 1ms

+" requestStopwTime() 1ms
T+ TimerTest 56 ms
+" resetTimer() 27 ms

+" requestTimerTime() 10ms

+" decreaseTimer() Ims

+" pauseTimer( 10ms
T+ TimeTest 25ms
+" requestCurTime(] 12 ms

+" increaseTimeValuel) Tms

+" changeTimelnit( 6 ms

T+ WorldtimeTest 27 ms
+" changeCity() 7 ms

+" requestWorldtime() Sms

" calWorldTime() 5 ms

+" changelsSummertime() 6 ms



System Testing (Time)

Time Test- -
No.w | Name« Test Descriptions +
1-1¢ | requestCurTime~ HTY J«.|J,'_m| EEEIL Az HH™ A AZE BEO| )
eSS N =l
1-2¢ | changeTimeUnit« A2 dF" A Sl B2 MHPAZHE Of MEi=l
A7 EYTt EsE-sAl>YsHod-E gow

HE Zl=A =ele

1-3¢ | increaseTimeValuers | A|2ZF HF A| ST B4E LHAAFHE O HEH=
AlZE B9 €50] S7totsA], O Bl EHRaoM &
8 Al A|2gtoz WHT=A| ol

r




System Testing (Stopwatch)

Stopwatch Test-

MNo.w | Name« Test Description~ +

2-1¢ | requestStopwTimes | A& AlH Td= A Al &2SX|7F X HEfRIA |©
o

a

et

2-2¢ | resetStopwe AEHUA AR = SAEA WUE O =B ZF )
Al 02 0z QMIE|XEZE %x7|3} E|l£=X| =2l

2-3¢ | increaseStopw« ASQR AR = AEQRE AZHO] = FBIEIEAX )
sfele

2-4¢ | pauseStopwe ASQIX| AIRFSID U™ A|ZH O] YA ;e
Al AlZE B7b7F E=1 =8 Al S =HEo|




System Testing (Timer)

Timer Test-

MNo.»

Names

Test Descriptione

3-1e

requestlimerlimes

EO[TH AlZE 23 Al A[ZHO] = =23™E20 =3¢
AlZHO| =HEO| &= EO0|=X| =els

3-2¢

decreaseTimers

EFO|H AIE Al EO|D A|ZHO| LA|HX|L} Z=7|35}
= OAl 02 07 2 7R 1= tEe =2 #= 2
40X =ols

3-3¢

BauseTimem

3-4a

resetTimers




System Testing (Alarm)

Alarm Test- “
No.w | Name« Test Description« «
4-1+ | setAlarms Aot 22k A|Zto| HOjE YSEE =X =l G

4-2¢ | changeAlarmindexs | & =& A Ct8 ZHo= HO{7HX|=X| =el 49
oF

s
SN EEOAM =E Al 1EW EEHEE GO =
o

4-3¢ | changeAlarmToggles| & =& A|] L&0| Ed=Hon)&E Y Of HEH |7

=Hoff)2, HIZd=Hoff)HER O Zd=Hon)Z2 H

S5 EX|, HEHEHof)E LZO| HHE Azt &
2|R| PEX ol
4-4¢ | requestAlarme LT AZ HE A AZO| B UFED EFE AN
zto| spmof = =OlEX| gel




System Testing (Worldtime)

Worldtime Test-

No.e | Name~ Test Description~
5-1¢ | requestWorldtimes I ENQl= EA| O|E3 O EA|9] A|IZHE =

22102x 2ol

5-2¢ | changeCity» il 2R EAIZE G5 AlZHCHe] =A|Z HEYY
=X =ole

5-3¢ | calWorldTimes A E0QE EAI9F MOENY 20 Mt MA
AZp A MO HOZ ==X =ele

5-4¢ | changelsSummertimed{ AO{EtY -zl AlGl= HE=ZH HIEdz Al

=2
o= 2422 MOEe OFE dgot=Al =l




System Testing (Game)

Game Test-

No.s | Name

Test Description«

B-1+¢ | starte

AR 22 Al A2 E#0|2

of HEHE HY FOZ HRE




Testing Traceabllity Analysis
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