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Name Timer

Purpose Timer 7|5 &t2| SefA
Overview(Class)

Cross Reference R1.1, R1.2, R1.3, R1.4, R1.5, R1.6

Exceptional Courses Of
Events

Name Stopwatch

Purpose Stopwatch 7| & &2| Sefx
Overview(Class)

Cross Reference R3.1, R3.2, R3.3, R34, R3.5

Exceptional Courses Of
Events



Name Alarm

Purpose Alarminfo ZHA|2| 22| B! &Eh 7|5
Overview(Class)

Cross Reference R2.1, R2.2, R2.3, R2.4, R2.5, R2.6

Exceptional Courses Of
Events

Name AlarmInfo

Purpose ar2to| Azt dE Sl On/Off EEE 7HX|1 = SEA
Overview(Class)

Cross Reference R2.1, R2.2, R2.3, R2.4, R2.5, R2.6

Exceptional Courses Of
Events



Name WorldTime

Purpose WorldTime 7|& 2| a2
Overview(Class)

Cross Reference R4.1, R4.2, R4.3

Exceptional Courses Of

Events

Name TimeKeeping

Purpose TimeKeeping 7| 22| 24

Overview(Class)
Cross Reference R5.1, R5.2

Exceptional Courses Of
Events



Name Lottery

Purpose Lottery 7|5 &t2| SeiA
Overview(Class)

Cross Reference R6.1, R6.2, R6.3
Exceptional Courses Of

Events

Name ModeSelection

Purpose 6712l HE & Hots HES MESHE 7|sS fIT 2alia
Overview(Class)

Cross Reference R7.1, R7.2

Exceptional Courses Of
Events



Name TimeTicker

Purpose TimeData Z{M|E £t2[5t= S
Overview(Class)

Cross Reference R9.1

Exceptional Courses Of
Events

Name TimeData

Purpose A AlZED, AFEXRS] YE GI0] T7|F 2 AlZtS 7K = SaEfs
Overview(Class)

Cross Reference R9.1

Exceptional Courses Of
Events



Name
Purpose

Overview(Class)
Cross Reference

Exceptional Courses Of
Events

Name
Purpose

Overview(Class)
Cross Reference

Exceptional Courses Of
Events

Buzzer
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Name
Purpose

Overview(Class)
Cross Reference

Exceptional Courses Of
Events

Name
Purpose

Overview(Class)
Cross Reference

Exceptional Courses Of
Events

Controller
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public class AlarmInfoTest {
@Test
public void checkInitialIson() {
AlarmInfo alarmInfo = new AlarmInfo();

assertEguals(alarmInfo.getIs0On(), false);
@Test
public voild checkInitialTimestamp() {
AlarmInfo alarmInfo = new AlarmInfo();
assertEguals(alarmInfo.getTimestamp(), LocalTime.of( 12,
@Test
public voild checkInitialTimestampWithParameter() {
AlarmInfo alarmInfo = new AlarmInfo(
assertEguals(alarmInfo.getTimestamp(), LocalTime.of( 13,
@Test
public void checkIsOnAfterSetIsOn() {
AlarmInfo alarmInfo = new AlarmInfo();
alarmInfo.setIsOn(true);
assertEguals (alarmInfo.getIsOn(), true);
@Test
public void checkTimestampAfterSetTimestamp() {
AlarmInfo alarmInfo = new AlarmInfo();
LocalTime localTime = LocalTime.of(

alarmInfo.setTimestamp(localTime);

assertEguals(alarmInfo.getTimestamp(), LocalTime.of( 14,

13, 54, 58) ;

14, 23, 43);

43));

public class AlarmTest {

@Test
public void checkInitialAlarmTime() {
Alarm alarm = new Alarm( [N wil);
ArrayList<AlarmInfo> alarmInfoArr = alarm.getAlarmInfoArr();
LocalTime expectedTime = LocalTime.of( 12, B,
for (int i = 8; i < alarmInfoArr.size(); i++) {
assertEguals(alarmInfoArr.get(i).getIs0On(), false);
assertEquals(alarmInfoArr.get(i).getTimestamp(), expectedTime);
]_
]_
@Test
public voild checkInitialAlarmSize() {
Alarm alarm = new Alarm( WL, wil);

ArrayList<AlarmInfo> alarmInfoArr = alarm.getAlarmInfoArr();

assertEguals(alarmInfoArr.size(), 4);

@Test

public voild checkIsOnAfterSetIsOn() {
Alarm alarm = new Alarm( [N wil);
AlarmInfo alarmInfo = alarm.getAlarmInfoArr().get(0);

alarmInfo.setIsOn(true);
assertEguals(alarmInfo.getIson(), true);

alarmInfo.setIsOn(false);
assertEquals (alarmInfo.getIsOn(), false);



checkTimestampAfterSetTimestamp() 1
Alarm alarm = Alarm( )

AlarmInfo alarmInfo = alarm.getAlarmInfoArr().get(

LocalTime localTime = LocalTime.of(
alarmInfo.setTimestamp(localTime)
assertEguals (alarmInfo.getTimestamp(), localTime)
checkCurAlarmIdxAfterPlusIdx() {
Alarm alarm = Alarm( )
random = ( ) (Math.randg )
i= i < random; i++
alarm.plusIdx()
b
assertEquals(alarm.getCurAlarmIdx() random %

checkTimestampAfterSetting() {
Alarm alarm = Alarm( )
random = ( ) o
[ o= i < random; i++) {
alarm.plusIdx()

alarm.setAlarm()

hour =
minute =

( i-= 1 < hour; i++)
alarm.plusValue()
alarm.plusIdx()

r

( 1= 1 < minute / i++)
alarm.plus
alarm.plusI

Valuve()

( - = i < minute % i++4)
alarm.plusValue()
alarm.plusIdx()

assertEguals(alarm.getAlarmInfoArr().get(random %

LocalTime.of( hour + minute))

J

).getTimestamp()

checkInitialClip() {
zz

(] Buzzer()
Clip clip = buzzer.getClip()

assertEquals(

Buzzer buzzer = Buzzer()

buzzer.startBuzzer()

Clip clip = buzzer.getClip()
sleep( )

assertEquals(clip.isRunning()

eckClipAfterStopBuzzer()
z

=] - sl )
er = Buzzer()

o
=
]
]
[17]
3
wn
~+
[+1]
)
s
=
[
]
]
[17]
3
-

buzzer.stopBuzzer()
z

Clip clip = buz

assertEquals(clip.isRunning()

InterruptedException {

InterruptedException {




lic class GlobalSettingsTest {

@Test LU »
. ) r i id checkInitialIsStarted() {
1 id checkModesAfterSetModes() { e e B I
ArrayList<ModeType> input = new ArraylList<~=();
assertEguals(lottery.getIsStarted(), fals
input.add(ModeType.LOTTERY),; F
input.add(ModeType.TIMER); aTest
input.add(ModeType. TINEKEEPING) ; lic void checkIsStartedAfterStartLottery() {
input.add(ModeType.WORLDTIME); Lottery lottery = new Lottery( 11
lottery.startLottery();
GlobalSettings.getInstance().setModes(input); ! !
assertEguals(lottery.getIsStarted(), t
ArrayList<ModeType> modes = GlobalSettings.getInstance().getModes(); }
uals( ( TTER @Test
assertEquals(modes.get(8), ModeType.L ERY) ; - )

_ . R L1 id checkLotteryCountAfterStartLottery() {
assertEquals(modes.get(1l), ModeType.TIMER); Lottery lottery = new Lottery( 1
assertEquals(modes.get(2), ModeType.TIMEKEEPING);
assertEquals(modes.get(3), ModeType.WORLOTIME); lottery.startlottery();

} assertEguals(lottery.getlLotteryArr().size(),
]_
@Test
11 id checkModesAfterSetCurMode() { @Test
GlobalSettings.getInstance().setCurMode(ModeType. LOTTERY); -ic void checkLotteryCountAfterResetlottery() {
Lottery lottery = new Lottery( 11
assertEquals(GlobalSettings.getInstance().getCurMode(), ModeType.LOTTERY); lottery.startLottery():
+ lottery.resetLottery();

]_
}

ss LotteryTest {

assertEquals(lottery.getLotteryArr().size(),



ModeSelectionTest { @Test

@Test checkTempModesAfterSetting() {
checkInitialModeIdx() { GlobalSettings.getInstance().resetSettings()
ModeSelection modeSelection = ModeSelection( ) ModeSelection modeSelection = ModeSelection( )
modeSelection.setModeSelection()
assertEquals(modeSelection. getModeIdx() )

} ( 1= 1< 1++)

modeSelection.plusValue()

@Test modeSelection.confirmValue()

checkTempModesCountAfterSetModeSelection() {
ModeSelection modeSelection = ModeSelection( ) ( 1 = 1 < 1++)
modeSelection.setModeSelection() modeSelection.plusvValue()
modeSelection.confirmValue()
assertEguals(modeSelection.getTempModes().size() )

} ( 1= 1 < 1++)

modeSelection.plusValue()

@Test modeSelection.confirmValue()

checkTempModesCpyCountAfterSetModeSelection() A
ModeSelection modeSelection = ModeSelection( ) ( 1 = i« 1++)
modeSelection.setModeSelection() modeSelection.plusValue()
modeSelection.confirmValue()
assertEgquals(modeSelection.getTempModesCpy().size() )

} ArraylList<ModeType> answer = ArraylList< >()
answer.add(ModeType. )
answer.add(ModeType. )
answer.add(ModeType. )
answer.add(ModeType. )

assertEquals(modeSelection.getTempModes(), answer)




StopwatchTest 1 @Test

@Test checkRunningFlagAfterPauseStopwatch () InterruptedException {
checkInitialRunningFlag() { Stopwatch stopwatch = Stopwatch( )
Stopwatch stopwatch = Stopwatch( )
——. coh - S stopwatch.startStopwatech()
) assentEquats (stopwatch.getRunningFlag() ) stopwatch.setThreadMode (ThreadMode. )
stopwatch.start()
N - r B
checkInitialTimestamp() { S Ceept )
Stopwatch stopwatch = Stopwatch( )
stopwatch.pavseStopwatch()
assertEquals(stopwatch.getTimestamp() )
T assertEguals(stopwatch.getRunningFlag() )
]_
@Test
checkIsOnAfterStartStopwatch() { @Test
Stopwatch stopwatch = Stopwatch( ) checkTimestampAfterResetStopwatch() InterruptedException {
Stopwatch stopwatch = Stopwatch( )
stopwatch.startStopwatch()
stopwatch.startStopwatch()
assertEguals(stopwatch.getRunningFlaag() ) stopwatch.setThreadMode (ThreadMode . )
} stopwatch.start()
@Test sleep( 588)
checkTimestampAfterStartStopwatch() InterruptedException { o
Stopwatch stopwatch = Stopwatch( )
stopwatch.pavseStopwatch()
e e R stopwatch.resetStopwatch()
stopwatch.setThreadMode (ThreadMode. )
stopwatch.start() assertEquals(stopwatch.getTimestamp() )
sleep( 508)
assertEquals( stopwatch.getTimestamp() = )




TimeKeepingTest {

TimeDataTest {

checkInitialEditingIdx() {
checkInitialNoActionTime() { TimeKeeping timeKeeping = TimeKeeping( )

TimeData timeData = TimeData()

rtEquals(timeKeeping.getEditingl

assertEquals(timeData.getNoActionTime() )

checkIsEditingAfterSetTimeKeeping() {
TimeKeeping timeKeeping = TimeKeeping( )
— = P timeKeeping.setTimeKeeping()
checkTimestampAfterAddTimestamp() { e e

TimeData timeData = TimeData() assertEguals (timeKeeping.getIsEditing() )

=
3

rev = timeData.getTimestamp()

timeData.addTimestamp( ) checkTempTimeAfterSetting() {
TimeKeeping timeKeeping = TimeKeeping( )

rtEquals(timeData.getTimestamp() prev + ) timeKeeping.setTimeKeeping()

LocalDateTime initialData = timeKeeping.getTempTime()

checkTimestampAfterSetTimestamp() A1 hour =
TimeData timeData = TimeData() ”:J:;
timeData.setTimestamp( ) timeKeeping.p

timeKeeping.p
timeKeeping.p
assertEquals(timeData.getTimestamp() )] timeKeeping.p

—
.

i= i < minute / h]
) ue()

checkTimestampAfterAddNoActionTime() {
TimeData timeData = TimeData()

1= i < minute % 1++)

lue()

prev = timeData.getNoActionTime() timeKeeping.p

timeData.addNoActionTime ( ) timeKeeping.plusI

( i= ]
rtEquals(timeData.getNoActionTime() timeKeeping.
timeKeeping.plusI

i-= i+4)

T - o timeKeeping.p
checkTimestampAfterSetNoActionTime() 1 timeKeeping.plu

timeData = TimeData()

TimeData

initMinute = initialData.getMinute()
initSecond = initialData.getSecond()

timeData.addNoActionTime(

(timeKeeping.getTempTime ()

initialData.withHour((initialData.getHour() + hour) % 24)
.withMinute((initMinute / * + minute / * + (initMinute + minute) *
.withSecond((initSecond / * + second [ * + (initSe

assertEquals(timeData.getNoActionTime()

ond + second) % 18) % 608))



TimerTest { @Test

A

@Test checkRunningFlagAfterResetTimer() {
checkInitialTimestamp() { Timer timer = Timer( )
Timer timer = Timer( )
timer.setSettingTime (26 %= 1 )
assertEquals(timer.getTimestamp() 18 % 1 ) timer.startTimer()
} timer.pauseTimer()
timer.resetTimer()
ATest
checkRunningFlagAfterStartTimer() { assertEquals(timer.getRunningFlag() )
Timer timer = Timer( ) }
timer.startTimer() @Test
checkTimestampAfterResetTimer() {
assertEguals (timer.getRunningFlag() ) Timer timer = Timer( )
]_
timer.setSettingTime (26 %= 1 )
@Test timer.startTimer()
checkRunningFlagAfterPauseTimer() 1 timer.pauvseTimer()
Timer timer = Timer( ) timer.resetTimer()
timer.startTimer() assertEquals(timer.getTimestamp() 20 % 1 )
timer.pavseTimer() I3

assertEquals(timer.getRunningFlag()




TimeTickerTest { WorldTimeTest {

@Test @Test
checkInitialNoActionTime() { checkInitialTimezoneIdx() {
TimeTicker timeTicker = TimeTicker( TimeData() ) WorldTime worldTime = WorldTime( )
TimeData timeData = timeTicker.getTimeDatal() assertEquals(worldTime.getTimezoneIdx () )
H
assertEquals(timeData.getNoActionTime() )
} @Test
checkTimezoneIdxAfterTimezoneToRight() {
@Test WorldTime worldTime = WorldTime ( )
checkNoActionTimeAfterRun() InterruptedException
TimeTicker timeTicker = TimeTicker( TimeData() ) random = (1nt) (Math.random() % )
timeTicker.start() ( 1 =0; 1 < random; i++) {
worldTime.timezoneToRight()
sleep( ) !
T TR = e e ST assertEquals(worldTime.getTimezoneIdx() random % )
1ta 1ta C .g 3tal)
I3
assertEquals|( timeData.getNoActionTime() = )
Test

checkTimezoneIdxAfterTimezoneToLeft() {

WorldTime worldTime = WorldTime( )
random = (int) (Math.random() % )
( i= i < random; i++) {

worldTime.timezoneToLeft()

Y I

1ssertEquals (worldTime.getTimezoneIdx () (24 - (random % 24)) % 24)



checkTimezoneIdxAfterSetting() {
orldTime worldTime

randomRight =

L 1 =
worldTime.timezoneToR1g

randomLeft = ' : ' Math.random . :

' - - 1 < randomLeft; 1++) 1
worldTine.timezoneT

assertEquals(worldTime.getTimezoneIdx () ( + randomRight - randomLeft)
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checkTimestampAfterSetting()
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TimeKeeping, Timer
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WorldTime, Timeout, Mode Change, etc
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Set Timer S1, 52, S3, S20, $33, S34, S35 SLEL SR 52, 12

St T 2. 523 Pause Stopwatch S2, S13
Dause Tirar 2. 524 Reset Stopwatch S3, S14
Reset Timer 3, 525 e ] LD
Chad Timar S0 1 Run Stopwatch S47
Ring Timer ~ S27, S39, S40 S S
Stop Ring Timer ~ S26, S28, S39, S41 UIFOID (D) Lo SEh e
Shay Tl S22 Timezone to right S2, S31
Set Alarm S1, S2, 3, S6, S7, S8 $33, 534, S35 Show Worldtime S47
TR $3, S37. 42 Set TimeKeeping S1, S2, 3, S8, S33, S34, S35, 536, 548
Off Alarm $3, $37, 543 Show TimeKeeping 546
Nese: Al 2. 538 Start Lottery S2,S9
Check Alarm  S7, S37, S44, 45 Reset Lottery 53,310
Ring Alarm 527, $39, S40 Show Lottery 546
Stop Ring Alarm ~ S9, S28, S39, S41 Set Mode Selection ggfgé o> > 16,517, 518,519, 533
Show Alarm oEnio Show Mode Selection S46
Change Mode S4, S29, S49, S50

Time Checkout S30, S48, S50, S51, S52



S1
S2
S3
S4
S5
S6
S7
S8
S9

S10
S1

—

S12
S13
S14

pressAdjustButton()
pressPlusButton()
pressMinusButton()
pressModeButton()
pressLongModeButton()
setAlarm()
getTimeStamp()
setTimeStamp()
stopRingAlarm()

startLottery()
resetLottery()
startStopwatch()
pauseStopwatch()

resetStopwatch()

M1, M6
M2, M6
M3, M6
M4, M6
M5, M6
M24
M35, M55
M36, M52
M29, M23
M49
M50
M37
M38

M39

S15
S16
S17
S18
S19
S20
S21

S22

S23
S24
S25
S26
S27
S28

S29

S30
S31
S32

recordLap()
getModes()
confirmValue()
setModes()
setModeSelection()
setTimer()

checkTimer()
showTimer()

startTImer()
pauseTimer()
resetTimer()
stopRingTimer()
ringBuzzer()

stopRingBuzzer()
changeMode()

timeCheckOut()
moveTimezoneRight()

moveTimezoneleft()

M40
M65
M44, M47
M67
M43
M13
M22, M58

M57, M61,
M70, M71

M14
M15
M16
M18
M17, M22
M18, M23

M7, M59,
M60, M69

M8
M41, M63
M42, M63

$33
S34
S35
S36
S37
538
$39
540
541
542
543
S44
545
546
547
548
549
S50
551
552

plusValue()
minusValue()
plusldx()
setTimeKeeping()
setlsOn()
nextAlarm()
getBuzzer()
startBuzzer()
stopBuzzer()
onAlarm()
offAlarm()
getlsOn()
ringAlarm()
processOnScreen()
processBackground()
getTimeData()
getCurMode()
setCurMode()
setNoActionTime()

getNoActionTime()

M10, M19, M30, M45
M11, M20, M31, M46
M12, M21, M32 M48
M9

M34

M27

M64

M22

M23

M25

M26

M33

M28

M57

M51, M53, M58

M62

M66

M68

M54

M56



M1
M2
M3
M4
M5
M6
M7
M8
M9
M10
M11
M12

M13

M14

M15

M16
M17
M18
M19
M20
M21
M22
M23

pressAdjustButton()

pressPlusButton()

pressMinusButton()
pressModeButton()
pressLongModeButton()

pressAnyButton()
changeMode()
timeCheckOut()
setTimeKeeping()
plusValue()
minusValue()

plusldx()
setTimer()

startTimer()
pauseTimer()

resetTimer()
ringTImer()
stopRingTimer()
plusValue()
minusValue()
plusldx()
startBuzzer()

stopBuzzer()

T1,T2,T3,T4,T5T6
T1,T2,T3
T1,7T2,T3
122,131,132
T3,T7,T8,T34
T3, T4
122,132
T29,T30
T14,T15,T28
T14,T15,728
T14,T15,728

T14,T15,728

T16,T17,718,T19,T20,T21,T22,T23,T
34

T17,T18,T19,T20,T21,T22,T23
T18

T21

T19,720,T21,T23

T20,T21
T16,T17,T18,T19,T20,T21,T22,T23
T16,T17,T18,T19,T20,T21,T22,T23
T16,T17,T18,T19,T20,T21,T22,T23
T3,T4,T19,T20,T21

T4,T20,T21

Controller

TimeKeep
ing

Timer

Buzzer

M24
M25
M26
M27
M28
M29
M30
M31
M32
M33
M34
M35
M36
M37
M38
M39
M40
M41
M42
M43
M44
M45
M46
M47
M48

setAlarm()
onAlarm()
offAlarm()
nextAlarm()
ringAlarm()
stopRingAlarm()
plusValue()
minusValue()
plusldx()
getlsOn()
setlsOn()
getTimeStamp()
setTimeStamp()
startStopwatch()
pauseStopwatch()
resetStopwatch()
recordLap()
timezoneToRight
timezoneToleft
setModeSelection()
cancelModeSelection()
plusValue()
minusValue()
confirmValue()

plusldx()

T1,72,T3,T15,T33,T34

T2,T3,T4T15T33
T2,T33

T1,72,T3,T4
T3,T4,T15

T4
T1,72,T3,T4T15T33
T1,72,T3,T4T15T33
T1,72,T3.T4,T15,T33
T1,72,T3,T4T15T33
T1,72,T3,T4T15,T33
T1,72,T3,T4T15T33
T1,72,T3,T4T15T33
T9,T10,T11,T12
T10,T11,T12

T12

T11,T12
126,127,128
T25,T27,T28
T3,77,T8,T34

T31

13,78

13,78

13,78

13,78

Alarm

Alarminfo

Stopwatch

WorldTime

ModeSelection



M49
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M51
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M53
M54
M55
M56
M57
M58
M59
M60
M61
M62
M63
M64
M65
M66
M67
M68
M69
M70
M71

startLottery
resetLottery
addTimestamp
setTimestamp
addNoActionTime()
setNoActionTime()
getTimestamp()
getNoActionTime
processOnScreen()
processBackground()
getCurrentEvent()
setThreadMode()
getinstance()
getTimeData()
getTimeZone()
getBuzzer()
getModes()
getCurMode()
setModes()
setCurMode()
changeMode()
longToLocalDateTime()

isTicking()

T5,T6
T6
T14,T15
T14,T15
129,130
129,130
T14,T15
129,130

Every Tests

Lottery

TimeData

Every Tests

Every Tests Mode
T3,78,T30

Every Tests

T14,T15,T28

Every Tests

T3,T4,7T19,T20,T21

T3,77,18

Every Tests GlobalSettings
T3,78

T8,T29,T30,T31

T32

Every Tests

Every Tests
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