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Activity 2044. Define Interaction Diagrams
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Activity 2033. Define System Sequence Diagrams

USE CASE: 3. Let display timer
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Activity 2045. Define Design Class Diagrams

requestSieeping TimeValue() : Object
getsleepingTimeValue() : Time
UpdateakeUpTime(Time) : void
updateSleepTime(Time) : void
toggleCheeringMessageRecening(): void
showCheeringMessage(Time) - void
IFFuncion List

requestFunctionL st(): Object(]
updateltemPosition(int) : void
updateselectiten) : int
getFunctionList() : Object]

I/Back To Base

withoutinpusMinute): boolean

exitModelnivalue(int, int): void
) ol R

responseTimer(): boolean

updateWakeUpTime(Time) : None
updateSieepTime(Time) : None

toggleCheeringMessageReceiving(): None
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Activity 2055. Write Unit Test Code

Timekeeping

1@Test
2public void AlZt_ BH_AE F7F HAE(){
3

long current = clockSystem.clock();

O 00 N O Ul b

long currentTime = (long)timeKeeping.calculateTime(current)[0];

10 LocalDateTime currentLocalDateTime = Instant.ofEpochMilli(currentTime).atZone(ZoneId.of("+0")).toLocalDateTime();
11

12 int currentYear = currentlLocalDateTime.getYear();

13 LocalDateTime futureLocalDateTime = currentlLocalDateTime.plusYears(2100-currentYear);

14 long futureTime = futureLocalDateTime.atZone(ZoneId.of("+0")).toInstant().toEpochMilli();
15

16 timeKeeping.updateTime(futureTime-currentTime);

17

18

19 LocalDateTime returnLocalDateTime = LocalDateTime.of(2000,1,1,0,0,0);

20 long returnTime = returnLocalDateTime.atZone(ZoneId.of("+0")).toInstant().toEpochMilli();
21

22 long testTime = (long)timeKeeping.calculateTime(current)[0];

23 LocalDateTime testLocalDateTime = Instant.ofEpochMilli(testTime).atZone(ZoneId.of("+0")).toLocalDateTime();
24
25 assertEquals(returnTime, testTime);

26}



Activity 2055. Write Unit Test Code

Timer

1@Test 1@Test

2public void EFO| MX| HAE() throws Exception{ 2public void EO|H_ M3} QI A|ZF EAE(){

3 3

4 long currentTime = (long)clockSystem.getTime()[9]; 4

5 timer.changeTimerActivation(); 5

6 6

7 timer.updateTimer(this.settedTime); 7

8 8 long currentTime = (long)clockSystem.getTime()[©];
9 currentTime = (long)clockSystem.getTime()[0]; 9 timer.changeTimerActivation();

10 timer.changeTimerCounting(currentTime); 10 assertEquals(timer.getState(), 1);

11 this.startTime = currentTime; 11

12 12 timer.updateTimer(this.settedTime);
13 Thread.sleep(5000); 13
14 14 currentTime = (long)clockSystem.getTime()[9];
15 currentTime = (long)clockSystem.getTime()[0]; 15 timer.changeTimerCounting(currentTime);
16 timer.changeTimerCounting(currentTime); 16 this.startTime = currentTime;
17 assertEquals(1l, timer.getState()); 17
18 18 assertEquals(2, timer.getState());
19 this.stackedTime += currentTime - this.startTime; 19}
20
21 long nowTimerTime = this.settedTime-this.stackedTime;
22
23 assertEquals(timer.calculateTimerValue(currentTime), nowTimerTime);

24 }



Activity 2055. Write Unit Test Code

1@Test
2public void EFO|H MA|Z E|AE () throws Exception{

Timer

3

O 00 N O U1 B

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31}

long currentTime = (long)clockSystem.getTime()[0];
timer.changeTimerActivation();

timer.updateTimer (this.settedTime);
currentTime = (long)clockSystem.getTime()[9];
timer.changeTimerCounting(currentTime);
this.startTime = currentTime;
Thread.sleep(5000);

currentTime = (long)clockSystem.getTime()[9];
timer.changeTimerCounting(currentTime);
assertEquals(1, timer.getState());
this.stackedTime += currentTime - this.startTime;
Thread.sleep(2000);

currentTime = (long)clockSystem.getTime()[9];
timer.changeTimerCounting(currentTime);

this.startTime = currentTime;

assertEquals(2, timer.getState());

long nowTimerTime2 = this.settedTime - (currentTime - this.startTime + this.stackedTime);

assertEquals(timer.calculateTimerValue(currentTime), nowTimerTime2);



Activity 2055. Write Unit Test Code

Stopwatch

1@Test

2 public void AEMYX|_&Ef_HAE(){

3

4 stopWatch.changeStopWatchState((long)clockSystem.getTime()[0]);
5 boolean nowState = (stopWatch.getStopWatchState() ==1);
6 this.startTime = (long)clockSystem.getTime()[©0];

7

8 assertEquals(true, nowState);

Ell;

1@Test

2public void AEYX B HAE(){

3

4 boolean nowState = (stopWatch.getStopWatchState() == 9);

5

6 long currentTime = (long)clockSystem.getTime()[@9];

7 stopWatch.setLap(currentTime);

8

9 long lap = stopWatch.getLap();
10
11 assertEquals(true, nowState);

12 assertEquals(lap, 9);
13}

1@Test
2public void AEHYX|_Z|A_HIAE(){

3

O 00 N O U1 b

10
11
12
13
14

long currentTime = (long)clockSystem.getTime()[9];

stopWatch.changeStopWatchState(currentTime);
boolean nowState = (stopWatch.getStopWatchState() == 0);
this.startTime = currentTime;

stopWatch.setReset(currentTime);

assertEquals(false, nowState);
assertEquals(9@, stopWatch.getLap());
assertEquals(9, stopWatch.calculateStopWatch(currentTime));

}

1public void AERIX|_MAIE HAE(){

O 00 N O U1 A W N
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16}

long currentTime = (long)clockSystem.getTime()[9];
stopWatch.changeStopWatchState(currentTime);

boolean nowState = (stopWatch.getStopWatchState() == 1);
this.startTime = currentTime;

currentTime = (long)clockSystem.getTime()[0];

long calculateTime = stopWatch.calculateStopWatch(currentTime);

long testTime = currentTime-this.startTime+this.stackedTime;

assertEquals(true, nowState);
assertEquals(testTime, calculateTime);



Activity 2055. Write Unit Test Code

Stopwatch

1@Test
2public void AERIX| _HX_HAE(){

3 long currentTime = (long)clockSystem.getTime()[9];

4 stopWatch.changeStopWatchState(currentTime);

5 boolean nowState = (stopWatch.getStopWatchState() ==0);

6 this.stackedTime = currentTime-this.startTime+this.stackedTime;
7

8 assertEquals(false, nowState);

o

1@Test
2public void AEYKX|_ZIM_HAE(){

3

O 00 N O U1 bH

10
11
12
13
14}

long currentTime = (long)clockSystem.getTime()[0];

stopWatch.changeStopWatchState(currentTime);
boolean nowState = (stopWatch.getStopWatchState() == 0);
this.startTime = currentTime;

stopWatch.setReset(currentTime);
assertEquals(false, nowState);

assertEquals(0, stopWatch.getLap());
assertEquals(9, stopWatch.calculateStopWatch(currentTime));



Activity 2055. Write Unit Test Code

Alarm

1@Test
2public void ¥ _S2|=X|_HAE(){

3

O 00 N O U1 b

10
11
12
13
14
15}

alarm.updateAlarmValue(new boolean[]{true, true, true, true, true, true, true}, LocalTime.of(©, ©));
alarm.changeAlarmActivation();

LocalDateTime testTime = LocalDateTime.of(LocalDate.of(2020, 6, 8), LocalTime.of(8, 9));
long testLongValue = testTime.atZone(ZoneId.of("+08")).toInstant().toEpochMilli();

int result = alarm.checkAlarm(testLongValue);

Assertions.assertEquals(2, result);

1@Test
2public void ¥ _Zt YUHOIE_HAE(){

3

4
5
6
7
8
9

10
11}

alarm.updateAlarmvValue(new boolean[]{true, true, true, true, true, true, true},
LocalTime.of (8, 0));

int alarmHour = alarm.getAlarmingTime().getHour();

Assertions.assertEquals(16, alarmHour);



Activity 2055. Write Unit Test Code

Global time

1 @BeforeEach
2 public void A E7|3}H(){

3 clockSystem = new ClockSystem();
4 globalTime = new GlobalTime();
5}

1@Test

2 public void Global_Time_ZA|_Gi|O|E{ Ot 7| HAE(){

3

4 LocalDateTime testTime = LocalDateTime.of(LocalDate.of (2020, 6, 8), LocalTime.of(8, 0));
5 long testlongValue = testTime.atZone(ZoneId.of("+08")).toInstant().toEpochMilli();

6

7

8 Object[] result = globalTime.getCityData(testLongValue);

9 Object[] result@ = (Object[]) result[9];

10 String[] myCityName = (String[]) resulte[2];
11 Object[] resultl = (Object[]) result[1];
12 String[] otherCityName = (String[]) resultl[2];

16 Assertions.assertArrayEquals(new String[]{"=3", "A=", "E2"}, myCityName);
17 Assertions.assertArrayEquals(new String[]{"ZE", "2 AHZE", "LtZ["}, otherCityName);

21 for(int i = ©; 1 < 6; i ++) globalTime.updateAnotherTimeZone(1);
22 result = globalTime.getCityData(testLongValue);

23 resultl = (Object[]) result[1];

24 otherCityName = (String[]) resultl[2];

27 Assertions.assertArrayEquals(new String[]{"5Et", "H|FZE", "LOLE["}, otherCityName);

31 for(int 1 = 0; i < 30; i ++) globalTime.updateMyTimeZone(1);
32 result = globalTime.getCityData(testLongValue);

33 result® = (Object[]) result[0];

34 myCityName = (String[]) resulte[2];

37 Assertions.assertArrayEquals(new String[]{"0OH& ATz, "@Z M=) "SLZ"} ) myCityName);
38}



Activity 2055. Write Unit Test Code

Sleeping time

1 @Test
2 public void ZE|& =HA[Z HAE ()

3

O 00 N O U1 b

10
11
12
13
14
15
16 }

System.out.println(sleepingTime.getSleepTime());
for(int i =0 ; i < 6 ; i++)
sleepingTime.updateSleepTime(1,9);

System.out.println(sleepingTime.getSleepTime());

LocalTime testSleepTime = sleepingTime.getSleepTime();
LocalTime returnSleepTime = LocalTime.of(1,30);

assertEquals(returnSleepTime, testSleepTime);

1 @Test
2 public void HE_$FHA[ZF_HIZt HAE 1(){

3

4

5 Object[] dummyTime = new Object[]{1591590710000L, 1};
6 Object[] sleepTimes = sleepingTime.calculateSleepingTime(dummyTime);
7

8 LocalTime firstTime = (LocalTime) sleepTimes[0];

9 LocalTime secondTime = (LocalTime) sleepTimes[1];
10
11 assertEquals(firstTime.getHour(), 5);
12 assertEquals(firstTime.getMinute(), 10);
13 assertEquals(secondTime.getHour(), 6);
14 assertEquals(secondTime.getMinute(), 40);
15 }

1@Test

2public void Z|Oi_s=MA[Z} HAE(){

3

4 System.out.println(sleepingTime.getWakeUpTime());

5

6 for(int 1 =0 ; 1 < 5 ; i++)

7 sleepingTime.updateSleepTime(1,1);

8 System.out.println(sleepingTime.getSleepTime());

9 LocalTime testSleepTime = sleepingTime.getSleepTime();
10 LocalTime returnSleepTime = LocalTime.of(1,30);

11

12 assertEquals(returnSleepTime, testSleepTime);

13}



Activity 2055. Write Unit Test Code

Sleeping time

1 @Test
2 public void & FHA[Z HAE ()

3

O 00 N o0 u1 b

10
11
12
13
14
15
16 }

System.out.println(sleepingTime.getSleepTime());
for(int i =0 ; i < 6 ; i++)
sleepingTime.updateSleepTime(1,9);

System.out.println(sleepingTime.getSleepTime());

LocalTime testSleepTime = sleepingTime.getSleepTime();

LocalTime returnSleepTime = LocalTime.of(1,30);

assertEquals(returnSleepTime, testSleepTime);

1@Test

2public void 7|&A|Z_YUHOIE_HAE(){

3

4 sleepingTime.updateWakeUpTime(1,1);

5 for(int 1 =0 ; 1 < 10 ; i ++)

6 sleepingTime.updateWakeUpTime (9, ©0);

7

8 LocalTime testWakeUpTime = sleepingTime.getWakeUpTime();
9 LocalTime returnWakeUpTime = LocalTime.of(9,0);
10
11 assertEquals(returnWakeUpTime, testWakeUpTime);
12
13}

1@Test

2public void S¥_MAMX|_E-d3t HAE(){

3

4

5

6

7

8 sleepingTime.toggleSleepingTimeState();

9 int state = sleepingTime.checkSleeping((long)clockSystem.getTime()[@]);
10

11 assertNotEquals(state, 9);

12}



Activity 2055. Write Unit Test Code

Function list

1 @BeforeEach
2 public void ZH|_ZE7|=}(){

3 clockSystem = new ClockSystem();

4 functionList = new FunctionList();

50
1@Test
2public void FunctionList_#f HFH7| HIAE(){
3

4
5 functionList.updateItemPosition(@, -1);
6 Assertions.assertArrayEquals(new int[]{5, 1, 2, 3, 4, 0}, functionList.getFunctions());
7
8
9 functionList.updateItemPosition(1, 1);

10 Assertions.assertArrayEquals(new int[]{5, 2, 1, 3, 4, 0}, functionList.getFunctions());
11}
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Activity 2061. Unit Testing

Timekeeping

v controller.mode.TimeKeepingTest
AZE_H3E Ak BI1 EAE()

controller. mode.TimerTest
EFO|H_THA|Zf_EHIAE()
EtO|H_FX|_E|AE()

Eto|m_gHdst_H_AIE_HAE()




Activity 2061. Unit Testing

Stop watch

controller.mode.StopWatchTest

Alarm

v controller.mode.AlarmTest
arer 2 C|o|E_HAE()
=}

Ef_Sc|=X_HAE()

Global time

controller.mode.GlobalTimeTest

Global_Time_X=A|_H|0|E|_Bi0I27|_HAE()



Activity 2061. Unit Testing

Sleeping Time

controller.mode.SleepingTimeTest
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controller. mode.FunctionListTest
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Activity 2063. System Testing

o 01 b~ W

10

11

yearRangeTest

timeRangeTest

toNextFunctionTest
timerRangeTest
timerTimeValueTest

timerinactiveTest

stopWatchFunctionTest

stopWatchOverflowTest
alarmDayOfWeek

sameAlarmTimeTest

timerAndAlarmTest

™ = 9| underflow, overflow, 12|11 0| | 2| HAE
2, 2 AL =

(B, 2420l Thahof £|%: gk S 3t 0l = o] K2
E1|ﬁE

Inactive AE 7} OFY! [} set timer® O| S 8l=X|0] Cist HIAE

A Z+Q| underflow, overflow, 12|11 0| | X 2| HIAE
A, =, 2 Z4200f| CHSho XS4/ 5 7

Timer”} inactive & E{Of| Al B H{E0| S&IotX| =X[0] Cliot
HAE

£ 0|22 M2| HAE

Stop watch2| active, pause, reset, lapO| & SZSH=X| HAE

Stop watch A|Zt2| overflow HIAE
Alarm 278 A| @ Y MEHO|| [HE S& HAE

€2 Azt alarms 28} S M2 & HAE

Timer2t alarmO| 22| = A|7t0| A& [{o] 5Zt HAE

2. Set time

3. Let display timer

4. Set timer

5. Change timer state
6. Change timer counting

9. Change stop watch state
10. Reset stop watch
11. Lap stop watch

12. Calculate stop watch

14. Set alarm

16. Buzz alarm
17. Show alarm

T TV, U T



Activity 2063. System Testing

12

13

14

15
16

17

18

19
20

21

sameTimeZoneTest

checkTimeUpdatedTest

printSleepingTimeTest

wakeUpTimeRangeTest

timerAndCheeringMsgTe
set

toFIrstFunctionTest

timeQutTest

5minutePressTest

alarminterruptTest

cheeringMsglnterruptTest

= AZICH 7 2= mofl et S HAE
Set time0f Higt HE Zut7) M2 B3 /=4X| HAE
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HAE
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= 7H0]| cheering message”t = Q| SZF HAE

20. Let global time

22. Set wake up time

24. Buzz cheering message
25. Show cheering
message

29. Control function
position

30. Back to base
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Activity 2066. Testing Traceabllity Analysis

Function Requirement Match Use Case Using M Operation in SSD Using ration int Interaction Diagram __ Using Method Class Using Unit Test
R. 1.1 Display time T1|1. Let display time 1,3,25 1[getTimel) 1,35 1[getTime() 1 1[getTimel) F R P I e i B
R1.2 Set time 1.2[2. Set time 1,2 2|setTime() 2,37 2|setTime() 2] 2[setTime() 2[EFOI]_Z83f L A& HZE
R 2.1 Display timer 2.1[3. Let display timer 4, 6,7,25 3|changeTimeFormat() 3,36 3|changeTimeFormat() 3| 3|changeTimeFormat() 3[EFOTH_SA_HZE
R 2.2 Set timer 2.2[4. Set timer 4,5 4|getTimer() 5,39, 43 4|getNowTimer() 4] 4|getNowTimer() 4| EfO[O_qATE_HZEE
R 2.3 Change timer state 2.3|5. Change timer state 6 5|setTimer() 10, 45 5|getTimer() 5 5|getTimer() HES %7 Ef_| E
R 2.4 Change timer counting 2.46. Change timer counting 7 6|toggleTimerActivation() 7,41 6|ringTimer() 6| 6|ringTimer() AEEEES KLE]QE
R 2.5 Buzz timer 2.5|7. Buzz timer 7|toggleTimerCounting() 8,42 7|toggleTimerActivation() 7 7|toggleTimerActivation() ES ?I'f, 'TE‘“AE
R 3.1 Display stop watch 3.1|8. Let display stop watch 8,9,10,11,12, 25 8|getStopWatchTime() 11, 46, 47 8|toggleTimerCounting() 8 8|toggleTimerCounting() AEEEES _C ﬂ_gﬂiﬁ
R 3.2 Change stop watch state 3.2[9. Change stop watch state 12 9[lapStopWatch() 12,48 9[getTimerSetted() 9) 9[getTimerSetted() o[ TH E[=A_HEE
R 3.3 Reset stop watch 3.3]10. Reset stop watch 10 10|resetStopWatch() 14, 51 10]setTimer() 10 10[setTimer() 10T A _GH0E H=E
R 3.4 Lap stop watch 3.4|11. Lap stop watch 9 11[checkStopWatchState() 12,48 11|getStopwatchTime() 11] 11|getStopWatchTime() 11[Global_time_=A]_HOE]_@O[2 7] HZE
R 3.5 Calculate stop watch 3.5(12. Calculate stop watch 12[toggleStopWatchState() 13, 49 12[checkStopWatchStatef) 12| 12[checkStopWatchStatef) 12[7TATA_YH0[E_HEE
R 4.1 Display alarm 4.1[13. Let display alarm 13, 15, 25 13[getAlarm() 18, 53, 56, 57 13[toggleStopWatchState() 13 13[toggleStopWatchState() 13[7TFAE_FH0[E_HEE
R4.2 Set alarm 4.2|14. Set alarm 13, 14 14[setAlarm() 20, 55 14 resetStopWatch() 14) 14]resetStopWatch{) 14 F[C]_FTA HAE
R 4.3 Change active alarm 4.3|15. Change active alarm 15 15(toggleAlarmActivationi) 19, 54 15|lapStopWatch() 15| 15|lapStopWatch() 15[(A[ 2 _F=CAIL HAE
R 4.4 Buzz alarm 4.416. Buzz alarm 16[enterGlobalTime() 28, 38, 58 16[getNowAlarm() 16 16]getNowAlarm() 16|88 _+ HAZF_ore HEAE 1
R 4.5 Show alarming 4.5/17. Show alarming 17[getGlobalTime() 21, 59 17][ringAlarm() 17] 17]ringAlarm() G7a 1788 _FHAZE el HEE 2
R 4.6.1 Turn off alarm manually 4.6.1|18. Turn off alarm manually 18[setMyTimeZone() 22, 60 18|getAlarm() 18| 18|getAlarm() YE o 18]S F_OTATAT é’é‘ﬂhf‘“ E
R 4.6.2 Turn off alarm automatically 4.6.2|19. Turn off alarm automatically 19(setAnotherTimeZone() 23, 61 19|toggleAlarmActivation() 19 19|toggleAlarmActivation() 19 Functlonustj,\,HHWLg]ﬁE
R 5.1 Global time 5.1|20. Let global time 16, 17, 18, 19, 25 20(getSleepingTime() 29, 68 20|setAlarm() 20| 20|setAlarm()
R 6.1 Display sleeping time 6.1|21. Let display sleeping time 20, 24, 25 21[getSleepingTimeValue() 64, 65 21|getGlobalTime() 21 21|getGlobalTime()
R 6.2 Set wake up time 6.2|22. Set wake up time 21,22,23 22[setWakeUpTime() 31, 66 22|setMyTimeZone() 22| 22|setMyTimeZone()
R 6.3 Change cheering message receiving 6.3|23. Change cheering message receiving 24 23|setSleepTime() 32, 67 23|setAnotherTimeZone() 23| 23|setAnotherTimeZone()
R 6.4 Buzz cheering message 6.4|24. Buzz cheering message 24(toggleCheer| iving() 24, 62 24|toggleCheer ing() 24 24|toggleCheer: ing()
R 6.5 Show cheering message 6.5|25. Show cheering message 25 [getFunctionList() 27, 69 25|getNowSleeping() 25 25|getNowSleeping()
R 6.6.1 Turn off cheering message manually 6.6.1(26. Turn off cheering message manually 26[moveltem() 33, 70 26|ringSleepingTime() 26 26|ringSleepingTime()
R 6.6.2 Turn off cheering message automacally 6.6.2(27. Turn off cheering message automatically 27|getFunctionlList() 27| 27|getFunctionlList()
R 7.1 Display function list 7.1|28. Let display function list 25,26 28|enterGlobalTime() 28| 28|enterGlobalTime()
R 7.2 Control function position 7.2|29. Control function position 26 29|getSleepingTime() 29| 29|getSleepingTime()
R 8.1 Back to base 8.1|30. Back to base 30|getSleepingTimeValue() 30 30|getSleeping TimeValue()

31|setWakeUpTime() 31 31|setWakeUpTime()

32|setSleepTime() 32| 32|setSleepTime()

33| moveltem() 33| 33|moveltem()

34|clock() 34| 34|clock()

35| calculateTime() 35| 35]calculateTime() 1

36|toggleTimeFormat() 36| 36|toggleTimeFormat () " s
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