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TimaTickar

Controller

Srmalas Timelata

-mades: HashMap<MedaTypa, Moda>

-~cantrollar: Cantrollar +prassAdusSutan(])c vaid
— +prasslongAdiusiBosion: void
+prassPlusBution(]: void
+prassMinusBuson: void
+prassModeEuttan(): waid
+prassAnyButton(]: bockean
+changeMcda(): waid
+imeChackDut): weid

AN

TimeKeaping

Timer

Alarm

Alarmlnfo

-isEciting: boalean

-editinglc=c imt

~wmpTima: LecalDataTima

-unningFlag: toolaan
SampTims: LocalTims
~mastamp: lang

+=atTimeasping(J: waid
+plusValua]): void
+minusValue(c waid

#plusicha): void

~aditingichc int
-sarting Time: lang
-i=Editing: boclean
-buzzarOn: boclean

+setTiman): woid
+startTimer(]c waid
+pausaTimss(: waid

+HrasedTiman]: void
+ring Timer{): waid
+stopRingTimar(): void
+plusvialual): waid
+minus\alued): void
+plushdx(): vaid

TimeData

Smastamp: lang
-noActionTimea: long

+addTimestamp(): void
+saiTimastamp|): waid
+adchcliciionTirma(): waid -——._____‘__‘ +TICK_INTERWAL: int
+sathlafctionTime): void 1 +DERALLT TIMEZONE: int
+gatTimestampd: long
+gathlcdicionTima(): long

Buzzer

-cip: Clip
-FILE_NAME: String

+startBuzzan]): woid
+sicpEuzzer]): waid

~curilarmidac int

J=Ediing: boclean

-aditingldx: int

sempTima: LocalTima

“ouzzerln: bocokean

-alarmirdcérr: ArayListllarminfos

-is0n: baclean
-mesame: LacalTime

+satflarmi): woid
+andlarm): void
+aftélarm): void
+nextilarm): voic
+ringAlarm{]): woid
+plushalua{c waid
+minus\alua(): void
+phusicd]c vaid

+getlsOnc boalaan
+sathsOnl): vod
+geiTimaStamp]: LocalTima
+sotTimeStamp(): void

¢

Global3attings

Jnstance: GlobalSetings
scurbdcda: ModeType

-medes: AraylistiModaTypa>
simelam: TimeData

Jbuzzer: Buzzar

+MILLIS PER FRAME: int

+getinstanca(): ClcbalSesings
+getTimelazal): TimeDaza
+getTimeZona(]: Sting

+geSuzzen]): Buzzar
1 | sgetModas]): AraylistModsTyps:
+getCurhode] int

+sathodes): void
+satCurlleda(): woid
+changahaca]): void

+i=Ticking]): boclean

+Hong TolocalDiateTima(): LacalCateTime

Setopwatch WorldTima Laostary MaodeSalection
timestamp: long ~Simazonasich int -isStarted: boclsan -modaTypas: ArrayListdModaTypas:
~nunningHag: baclsan simezonelist Anaylist<Srings lotargdar: ArrayListdne: “ampModes: Araylist<MaodeTypa

-timestampRecand: long

+=tartStopwatchi]: woid
+pausa Shopwatch(: veid
+resatStopwatch): void
+recardLap(): waid

+imazoneTcRlight): void
+imazonaTolef): void

v

+startlLathany{]c waid
+rasetlothany(: woid

“ampModesCpy: Araylist<ModeTypa
-modalds int

Moda

thraadMode: ThreadModia

SOroCess J : void
sgeCumantSvant]): Everthlams
+atThraadMcda(): waid

+sathodeSalaction]): voic
+cancelMadeScalection]): woid
+plusalua(: waid
+minusvalue(): void
+oanfirmiValue): woid
+plusicd]e vaid
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public class AlarmInfoTest { public class AlarmTest {
@Test @Test

public void checkInitialIson() { . .y .
AlarmInfo alarmInfo = new AlarmInfo(); A e e A e LA e

Alarm alarm = new Alarm({ top: null, bottom: null);
asseprtEguals(alarmInfo.getIsOn(), actual: false); ArrayList<AlarmInfo> alarmInfoArr = alarm.getAlarmInfoArr();
s LocalTime expectedTime = LocalTime.of( hour: 12, minute: @, second: 8);

@Test _ . . .
o , i = @; ) S
public void checkInitialTimestamp() { for (int 1 = 8; 1 < alarmInfoArr.size(); i++) {

AlarmInfo alarmInfo = new AlarmInfo(): assertEquals(alarmInfoArr.get(i).getIsOn(), actual: false);
assertEquals(alarmInfolArr.get(i).getTimestamp(), expectedTime);

assertEguals(alarmInfo.getTimestamp(), LocalTime.of( hour 12, minute: 8, second: 8)); }
} }
@Test
public voild checkInitialTimestampWithParameter() { @Test
AlarmInfo alarmInfo = new AlarmInfo( hour 13, minute 54, secend: 58); public void checkInitialAlarmSize() {

Alarm alarm = new Alarm({ tep: null, betiom: null);

| assertEquals(alarmInfo.getTimestamp(), LocalTime.of( hour 13, minute: 54, second: 58)); ArraylList<AlarmInfo> alarmInfoArr = alarm.getAlarmInfoArr();
@Test assertEquals(alarmInfoArr.size(), actual 4);
public void checkIsOnAfterSetIsOn() { I3
AlarmInfo alarmInfo = new AlarmInfo();
@Test
alarmInfo.setIsOn(true);
public void checkIsOnAfterSetIsOn() {
assertEguals (alarmInfo.getIsOn(), actual true): Alarm alarm = new Alarm( top: null, bottom: null);
} AlarmInfo alarmInfo = alarm.getAlarmInfoArr().get(0);
S /1 true

public void checkTimestampAfterSetTimestamp() {

S I=] ]
AlarmInfo alarmInfo = new AlarmInfo(); alarmInfo.setIsOn(true);

LocalTime localTime = LocalTime.of( hour 14, minute: 25, second: 43); assertEquals(alarmInfo.getIsOn(), actual truel;
alarmInfo.setTimestamp(localTime); I false
_ _ alarmInfo.setIsOn(false);
assertEquals(alarmInfo.getTimestamp(), LocalTime.of( hour 14, minute: 25, second: 43));
! assertEguals(alarmInfo.getIsOn(), actual: false);



@Test ic class BuzzerTest {
11 id checkTimestampAfterSetTimestamp() {

Alarm alarm = new Alarm( L1 [1) @ est
AlarmInfo alarmInfo = alarm.getAlarmInfoArr().get(8) 11 id checkInitialClip() {
) ) Buzzer buzzer = new Buzzer()
LocalTime localTime = LocalTime.of( i 43 49)
alarmInfo.setTimestamp(localTime)
, assertEquals(alarmInfo.getTimestamp(), localTime) C-LlD C-LlD = bUZZE‘I‘.QEtCllEU
@Test assertEquals( clip != 11 true)
1i id checkCurAlarmIdxAfterPlusIdx() { }
Alarm alarm = new Alarm( 11 1)
int random = (int) (Math.random() % 28) S
For (int i = i < random; i++) { @Test
alarm.plusIdx() 11 1d checkClipAfterStartBuzzer() t InterruptedException {
} Buzzer buzzer = ne Buzzer()
assertEquals (alarm.getCurAlarmIdx() random % 4)
} buzzer.startBuzzer(
@Test Clip clip = buvzzer.getClip()
L id checkTimestampAfterSetting() {
Alarm alarm = new Alarm( 11 10 N
sleep( )
int random = (int) (Math.random() % 28)
(int i = i < random; i++) { ) )
alarm.plusIdx() assertEguals(clip.isRunning() true)

alarm.setAlarm()

@Test
int hour = 7 11 id checkClipAfterStopBuzzer() t InterruptedException {
int minute = 15 Buzzer buzzer = ne Buzzer()
(int i = i < hour; i++)
alarm.plusValue() buzzer.startBuzzer(
alarm.plusIdx()
sleep( 588 )

(int i = i < minute / 1 1++)

alarm.plusValue()
FLann prustaxe buzzer.stopBuzzer(

(int 1 = 8; i < minute % 108; i++) Clip clip = buvzzer.getClip()

alarm.plusValue()
alarm.plusIdx() e

assertEquals (clip.isRunning() false)
asserteEquals(alarm.getAlarmInfoArr().get(random % 4).getTimestamp() }
LocalTime.of( hour + 12, minute))

| }




public class GlobalSettingsTest { public class LotteryTest {

@Test @Test
public void checkInitialIsStarted() {
public void checkModesAfterSetModes() { LT T = e [ WL, WD)
ArrayList<ModeType> input = new ArrayList<~=();
assertEquals(lottery.getIsStarted(), false);
inpuvt.add(ModeType.LOTTERY); F
;nput.addEHGdETvpe.TITEE]: aTest
input.add(ModeType.TIMEKEEPING) ; public void checkIsStartedAfterStartLottery() {
input.add(ModeType.WORLDTINE); Lottery lottery = new Lottery( Wi, wll);

lottery.startLott ;
GlobalSettings.getInstance().setModes(input); S S T

assertEquals(lottery.getIsStarted(), true);
ArrayList<ModeType> modes = GlobalSettings.getInstance().getModes(); I
assertEquals(modes.get(@), ModeType.LOTTERY); @Test
' ;;.”.H ! public void checkLotteryCountAfterStartLottery() {
assertEquals(modes.get(1), ModeType.TIMER); Lottery lottery = new Lottery( WL, WIL):
assertEquals(modes.get(2), ModeType.TIMEKEEPING);
assertEquals(modes.get(3), ModeType.WORLDTIME); lottery.startlottery();
} . .
assertEquals(lottery.getLotteryArr().size(), 6);
]_
@Test
public void checkModesAfterSetCurMode() { @Test
GlobalSettings.getInstance().setCurMode (ModeType.LOTTERY); public void checkLotteryCountAfterResetLottery() {
Lottery lottery = new Lottery( ull, wil);
assertEquals(GlobalSettings.getInstance().getCurMode(), ModeType.LOTTERY); lottery.startLottery():
} lottery.resetLottery();
}
assertEquals(lottery.getLotteryArr().size(), @);

]_
}



OOPT Stage 2060 Test —_ X

201411212 &9l
201611234 Mx|<
201611230 M A&
201711809 Efz=tl




[2067] Testing Traceability Analysis 1 X

Unit Testing System Testing by

BB

Integration
Testing

Performance Acceptance Documentation
= - . q
Testing Testing Testing
Testing

<E

Traceability Analysis




AlarminfoTest
AlarmTest

BuzzerTest

el “e

GlobalSettingsTest

:'Z'H'!: ".."_!:'-'1'

* 12 modules
StopwatchTest

TimeDataTest

TimeKeepingTest

TimerTest

TimeTickerTest

WorldTimeTest




v @

L

v

v

v

1= = =
Test Results

ModeSelectionTest

3& 793ms

checkTempMeodesCpyCountAfterSetModes
checkTempModesAfterSetting()
checkTempMeodesCountafterSetModeSelectio
checklnitialModeldx)

AlarminfoTest
checklinitialTimestamp()
checkinitialTimestampWithParameter()
checklnitiallsCn()
checklsOnAfterSetlsCn()
checkTimestampAfterSetTimestamp()

AlarmTest
checkTimestampAfterSetting()
checkCurAlarmidxAfterPlusidxg)
checklsCnafterSetlsCn()
checkTimestampAftersetTimestamp()
checkinitizlalarmSizeq)
checkinitialalarmTime)

BuzzerTest
checklnitialClip()
checkClipAfterStopBuzzer()
checkClipAfterStartBuzzer()

GlobalSettingsTest
checkModesAfterSetModes()
checkModesAftersetCurMode()

LotteryTest
checklsStarted AfterStartLottery()
checkinitiallsStarted()
checkLotteryCountAfterResetLottery()
checkLotteryCountAfterStartLottery()

StopwatchTest
checkRunningFlagAfterPauseStopwatch()
checklnitialTimestamp()
checklsOnAfterStartStopwatch()
checkTimestampAfterstartStopwatch()
checkTimestampAfterResetStopwatch()
checklnitialRunningFlag()

QW L@

v TimeDataTest
checkinitialMoActionTime()
checkTimestampAfterAddMoActionTime(]
checkTimestampAfterSetMoActionTime()
checkTimestampAfterAddTimestamp()
checkTimestampaAfterSetTimestamp()

hd TimekeepingTest
checkTempTimeAfterSetting ()
checkinitialEditingldx()
checklsEditingAfterSetTimeKeeping()

¥ o+ TimerTest
checkRunningFlagAfterStartTimer()
checklnitialTimestamp()
checkTimestampAfterResetTimer()
checkRunningFlagAfterPauseTimer()
checkTimestampAfterPauseTimer()
checkRunningFlagAfterResetTimer()

v TimeTickerTest
checkinitialNoActionTime()
checkMoActionTimeAfterRun()

v WorldTimeTest
checkTimezoneldxAfterTimezoneToRight()
checkTimezoneldxAftersetting )
checklnitialTimezoneldx()

checkTimezoneldxAfterTimezoneToLeft()

Tests passed: 50

Testing started at 2% 11:49

Task :complledava

Task :processResources NO-SOURCE
Task :classes

Task :compileTestJava

Task :processTestResources NO-SOURCE
Task :testClasses

Task :test
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TimeKeeping, Lottery, ModeSelection, Stopwatch
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TimeKeeping, Timer

T13 ANAE X JdHAS mf, AR A[ZH =0l

T14 AlZts 278 S W, oA A[ZHo] HiR{=X| =2l

T15 AZHE 28RS W, HAE Algto] map LEo| E2l=

T16 EfO|HE AH0| X2 &|=X] ¢
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WorldTime, Timeout, Mode Change, etc

T24 7| IHOAM A[ZICHZL -112 A[&SH=X]
AZHCZE 11 I, -HES S22 A|ZtCH7F +122 0| SSH=X|
T25 ol :
AZECHZF +12 I, +HHEZ F2H A7t -112 0| SSH=X|
T26 S0
T27 2471 2| A|ZHTHOA 242t CHE = A[QF A
- TimeKeeping®| A A} A|ZtS HEMZ
=l A|ZHO|| 2t &3 5=X] 2+l
T29 200 Ol UL SfX| o™ X DEZ 0|56
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OH HASt A DEZ 0|FsH=X| =9l
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T31 P
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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
M50
M51
M52
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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T24

T25

T26

T27

128

T29

T30

T31

T32

133

T34
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