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1.

Activity 2052. Implement Windows

A. Ul Layer, Application Logic Layer Mapping Interaction Diagram

1. Set Time

3

User: Actor
1: buttonCHold .
) 2 : enterEditMode .
3 : loadTime -
[€rommmmmny 4 Samenttime T Ll
T R et
| 6 : showDigit{content) H
Toop (1)
[SavethWeEvent I= True && quieEvent!=True]
opt ! )] T - buttonB .

i m creaseButtonEvent == True]

owDigit(content)

8 - increaseData

neContent

[changedCurosorEvent == True]
: 11 : buttonA

14 ; selectCursor(cursor)

12 : changeCursor

13 movedCursor

.............. T

LTI T TT T

A— TL

seq
15 : buttonC

[saveTIMEEVEM==1T02]

[quitEyent==true] 19 - buttonDHold

16 : saveTime

20 - exitEditMode

e 18 : saveTime(data) .




2. Set Hour Format

% :DigitalWatch :WatchSystem :TimeKeeping

1 : buttonA

2 - changeHourFormat >

3 : setHourForamt

4 : changedFormat

3. Activate Timer

% :DigitalWatch :WatchSystem WatchTimer
User: Actor opt
1 : buttonB ) [isActévated ==true] opt if remainedTimer==0 )
2 - activateTymer : ) ;
3 : activate

Ak ring




4. Set Timer

‘WatchTimer

3 : loadTimer

% :DigitalWatch :WatchSystem
User: Actor
1 - buttonCHold o |
o] 2 : enterEditMode L
e s
ﬁ ......................................... 1 5 - TII'I'IerCOI"IteI"It T

' 6 : showDigit{content)

loop (1,%) ,l:

[saveTimgrEvent == True && quieEventl=True]

- il T]

opt ) | ; i
[|ncrE?aseButtonEvent = gﬂ%%]nB -

' g 8 : increaseData o '
ez g e ontent H |

10 : showDigit{content} ’

opt_Ji : : i
[char}gedCursorEventﬁ:: Erue A -

| = 12 : changeCursor L
A A I g

14 - selectCursor(cursor) : 13 : movedCursor ' :

seq : | ; i
: 15 : saveTimer
TimerEvent==Ti : : - :
[save m: rEvent==True] 16 : buttonC =|_,| » 17 - saveTimer(data) C




6. Pause Timer

‘WatchTimer

‘WatchSystem

:DigitalWatch

R

User: Actor

1 : buttonB

2 : pauseTimer

7. Reset Timer

‘WatchTimer

:WatchSystem

:DigitalWatch

3 :reset

opt Reset if pay pd )

2 - resetTimer

X

User: Actor

1 : buttonD




8. Activate Stopwatch

R

:DigitalWatch

:WatchSystem

User: Actor

1 : buttonB

9. Pause Stopwatch

2 : activateStopwatch

3 : activate

:Stopwatch

X




A

User: A

:DigitalWatch :WatchSystem

ctor

1 : buttonB '
| 5

2 - pauseStop\Watch

:Stopwatch

3 pause

{4 - stopWatchContent |




10.

Reset Stopwatch

R

:DigitalWatch

:WatchSystem

:Stopwatch

User: Actor
1:buttonD _

| 2:resetStopWatch ' '

- '

opt Reset if pause| |/

[isPaused == T 3 - reset




11.

Set Alarm
2

User: Actor
: 1: buttonCHold _ 3 3
o 2 - enterEditMode - o o : :
3 = :I 4 : loadAlarmData :
(G 7 damContent !
e m e
8 : showDigit(content)
loop
[SavbAlAmFventi=Tre £2 quisFvent=Tre]
opt _)
[ImcreaseButtonEvent= ]
'%A“OHB - 10 : increaseData
fe e )
e e e m e e ereemmemmzemssememmzemssnmeenneens 11 : alarmContent B
12 : showDigit{content) s H
opt
[C%hnageCursorEvem::HLﬁlu“D" A
- L 14 : changeCursor !
[ [ PO
H 15 - selecteCursor(cursor) - 16 - movedCursor
seq
[saveAlarmEyent==Trye] 17 : butionC »
: 18 - saveAlarm 19 : saveAlarm(currentAlarmPage, data)
] » 20 - saveAlarmData N
R TR 2 R 1
Sy e O U S
[quieBvent==True] :
H 22 : buttonDHold L

23 : exitEditMode




12.

13.

14.

Reset Alarm

x

User: Actor |
1- buttonCHald :
] 2 - enterEditMode
........................... R e e :
howDigit(content) | H B H
9 buttonD N
> 10 - resetAlarm H H H
seq : : ; ;
[saveAkarmEvent==True] : H : :
13 : buttonC > H 14 Al i :
PT | 15: saveAlarm(currentAlarmPage, data) 16 - saveAlarmData H
17 - exkEditMode ; .
[quieEvent==True]
18 buttonDriold -L‘i 19 exitEditbode : : :

Enable Alarm

%

| ‘DigitalWatch

| :WatchSystem |

User: Actor :
1 : buitonB :

2 - enableAlarm

Disable Alarm

3|: gnableAlarm(currentAlarmPage)

| :Alarm ‘

| :AlarmTime

TimeKeeping

4 : enable

il

currentTime == AlarmTime )

5 - getCurrentTime

6 : currentTime
ring




16.

% DigitalWatch

‘WatchSystem

User: Actor

1: buttonB

2 : disableAlarm

T

Change Alarm page

:Alarm

% :DigitalWatch :WatchSystem

User: Actor
1: buttonD

2 : changeAlarmPage

G mmnmmmmanneneeianaannaaas _,_‘: 7 : selectedAlarmPage
8 : showDigit{content) H

=H: disabIeAIarrn[currenLAIarmPagp]i

4 : disable

:AlarmTime

I

:Alarm

3 - loadAlarm(currentAlarmPage)

e 6 selectedAlambata

4 : loadAlarmData

T

:AlarmTime

A 0

5 - alarmData



17.

Set D-day

3 =]

User: Actor

1 : buttonCHold

‘WatchSystem

mstassasssassansssaasnsarnsnsnnnrnnnsnsnansann o

R

3 : loadStartDday

e mns

4" stanDday

5 loadEndDday

7 DdayContent :

nt!=True && q. True]

n:reaseEunnnEvam:g:]‘gﬁmE

10 : increaseData

12 : showDigit{c

[thangeCurserEveni=: Tnie A

14 igeCursor
16 : selectCursor(cursor) .
17 : buttonD
18 : changePage N
20 : showDigit(content) : : DdayCon :
loop (1,
[sajeDdayEvent/=True && quieEvent==True]
opt_J
limmnsaBumnEWﬁ—fmug‘l"B
. > 22 increaseData

P

—

23 DdayContent

[EhangeCursorEvent=:

25

26 : changeCursor i

28 selectCursor(cirsor)

27 : movedCursor

seq
s
I True|29 : buttonC

30 : saveDday

31:

dataz)

opt currentDay == endDday J

w

=Examuuda

e

34 : buttonDHold H

| I

18.

Reset D-day




% DigitalWatch :WatchSystem

User: Actor

—L 2 : resetDday :U< 3 :reset - 4- getCurrentTime i

1: buttonDHold

e ernm e nas 6 - initalizedDday : 5: currentDay
7 : DdayContent B B

S hewiigiieoneny :

20. Set D-day Format

% :DigitalWatch ‘WatchSystem :Dday
User: Actor
1 : buttonA o
: g 2 : changeDdayFormat > 3 - changeFormat
5 showDigiticontont) 4 - changeDdayContent
21. Enable Interval Timer
% :DigitalWatch :WatchSystem :IntervalTimer
User: Actor
1 : buttonB _ opt I\f intervalTime == savedintervalTime )

'L 2 - enablelnterval Timer

=U 3 - enable

ring




22.

Disable Interval Timer

1 : buitonB

:DigitalWatch

:WatchSystem

.D: 2 : diablelnterval Timer

3 : disable

IntervalTimer




23.

Set Interval Timer

% :DigitalWatch ‘WatchSystem :IntervalTimer
User: Actor . . .
1 - buttonCHold _
. 2 - enterEditMode o ; 3 : loadintervalTime _
: U B R 4" cumentintervaiTime Ll
e e b il ; 5 IntervalTimerContent

i 6 : showDigit{content)

loop (1) )

[Saveialntewa]'l'lmerE\.rent I= True && quitEventl=True]

opt

[EncreaseB uﬂo?E\éer&t == True]
' * button

h J

8 : increaseData

10 : showDigit(content)

9 : IntervalTimerContent

S —— Il

[thangeCursorEvent == True]
11 : buttonA

S G useuo

12 : changeCursor

I — 1

13 : movedCursor

seq

[save Inilterval Tie mEYE'n_tEEErle_1
! B 16 : savelntervalTimer -~

i 1

»— 20 : exitEditMode :

[quitEvent==True]9 : buttonDHold

17 : savelnterval Timer(data)

- exitEditMode




24. Reset Interval Timer

% :DigitalWatch ‘WatchSystem :IntervalTimer

User: Actor

1 - buttonCHold : 2 : enterEditMode : :

: 7 3 : loadintervalTime o
: e s ez e enas q ------- 4- semenaee ; T -t- ann -l-_l: ---------- T
5 : Interval TimerContent : - currentintervaiiime '
f‘: """"" 6 - showDigit(content) ; ;
7 buttonD » 8 : resetintervalTimer _
seqa_ 9 : buttonC
: - o 10 : savelntervalTimer - 11 : savelntervalTimer(data) !
[savelnterval TimeEvent==True] - »
' EditMode |_|
-—— —E ——————————————————— —5' ———————————————— e e e e e e
[quitBvent==True] , , . : :
- 13 - buttonDHold -,-Li 14 exiEditMode |

26. Change Mode



27.

3 : getNextMode

:ModeManager

% :DigitalWatch :WatchSystem
User: Actor
1~ butionh > : 2 : changeMode .
i < .......... é .:.I:I:g;.“.hic.'a.e .......... E

Set Mode

4 selectedMode

S 1]




% aiWatch Watrhyssem | | ModeManager

Usar: Actor

utoruont == Tg] 7 el

o
[GurartnangsBsent am True]
L 1 10: changeCurcr
fron J
‘ 20 beneaDHcl 13 : itbutioda

ImaveblodeEvant==Trustd selactedModeCom==1]

[opt Croaie Timer f sekecsod
1] gl 88 feeSelecied == T

14 ;savahods

17 : desmroyTimer i

[opt Croame Smpwanch i seleci

Dasopratich &8 soprumichSel ped =z Trus]

[l Conetn Aarr 4 saivctd

ok a8 damSslocksd = fue]

. . T
28 : alarmTime: fesioy L]
29
ER H
i %

[l Crnetn Dy # st
[dday 48 staySobecmadaa | s}

3 e

dday a8 iy Sebected = | fze]

pra—

[opt Crosn bienatamr s fa J
35: crmmelrsrvalTimar acradie

e e ]

i




Mute Beep

28.

:WatchSystem

:DigitalWatch

R

User: Actor

I I I
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»H__ ....... ﬂ d»H_ ........ [ ﬂ— AT: ..... T__ ..... T._ ..... »l
I I I I I I |
I I I I I I I
I I I I I I I
“ “ “ “ “ “ “
o o =8 o o o (=N (=N
o [ I 9 I 2 | & I & L& 2
us] I us] | w | [us] I = I 5 | o I o
E 2 [ (- (= (= I S| 1 5
E I E (= I E I E I E I E| 1 E
I | | I 1
I I I I I I I
I I I I I I I
I I I I I I I
mun - h - : - ; h " ;
I I I I T_ I T__ I T_
I I I I I I I
I I I I I I I
“ “ “ TS
I _ _ 12 13 I B 13
< | @ | | o I T = I 5 I £
[=] | 2 | 2 | = | < | € | = I ©
g | £ | £ | B I § I £ I 2l 18
K= a a8 = £ = E
=2 2 | £ [ 15 I 2 I 2 (B
— [ I w I~ (e 1 [ 1
| I I | = 13 1 9 (s
I I I I I I I
I I I I I I I
I I I I I I I
) S i ] h i 1 i
3 I I I I I I I
0 1 | | | | | 1




B. Main GUI Operation Definition

Name buttonA
Responsibility AEZIZL A AS] AHES 2Lt
Type GUI
Cross Reference R1T.1,R12,R22,R4.1,R51,R54,R63,R7.2,R7.3
A 2E7} Time Keeping2 2% AlZH BA|RHAIS HSAIAZLL.
Al HSA|AHZLCL,

A DEJt D-day2 EY AL D-day HA|
2 2 ETt+ WatchTimer, StopWatch, Alarm, IntervalTimer 2 Y&
Notes S2A5tA| eb=Lt,
S 2ET} editMode AR HME 2

o 2|0

S DE7t setModed ER HAME 232

2joict,

.

20| 22| US 2 muteA|HZLL
Pre-Conditions N/A.
. YAS HHY 2t 2E0| Y= BHEE E0{ 1, Edit 2E9| 2 HME
Post-Conditions o= a=Ct
Name buttonB
Responsibility ALEZ}7t A A9 BHES R2Ct.
Type GUI
Cross Reference R1.1,R2.1,R22,R24,R3.1,R3.2,R4.1,R43,R44,R5.1,R6.2,
R6.2,R6.3,R7.2,R7.3
A2 RET} editModed E2 Al HMO| 22 S7HAIHZEC,

S22 ETF WatchTimer, Stopwatch® AL start/pauseMEiS

RHSIA|AHZELCL
Notes A2 ET} Alarm, IntervalTimer 2EQ A2 enable/disableEfE
HSIA|AHZLL,
A2 ET} setmoded HR ZE MEAS o &~ QUC}
L0l 22|11 AS EF muteA|HZCE
N/A

Pre-Conditions

display2=20| 39 295} H|2d5IE AIHF Otz| 1, Edit Mode 2| 3%
St S B0 EL

Post-Conditions =l U=
SetMode?| 3% 2EE MEHS|EC}
Name buttonC
Responsibility ALEZ}7L A A Q] CHES F2L}.
Type GUI
Cross Reference R11,R22,R41,R42,R51,R63,R64,R71,R7.2,R7.3
A 2E7} display mode@! 22 MH=0] = C2 ZEZ FOojZitt
2 RETt editMode?! 3% editE Y31 2 220 Y& =2
Notes A& &Lt
S RV} setMode?l F MEiEl RESE A YslFCt
A210| 22|11 U 2R muteA|HRCH
Pre-Conditions N/A
editMode?| 22 4 U=5E A& = displayMode= S02C.
Post-Conditions setMode2| 4% HEHE RESS WY, 4 = TimeKeeping mode=
=0r2Ct




Name buttonD
Responsibility AL} A S| DHES R2Ct
Type GUI
Cross Reference R25 R33,R42,R46,R51,R64,R7.3
S RETt AlarmEditMode?! A2 3 alarmPage?| ¥&ts
resetA|AHECt,

2 RE7t D-day Edit Mode® &% &2 D-day PageE HAA|HELC}.
2| ZEJt IntervalTimer Edit2EQ! AL IntervalTimeZ S resetA| AL}
2 D=7 WatchTimer, StopWatch@l 2 72 resetA|HZC}

Notes
S 22 muteA|HZLCY,

Aol 221 US
32l REJ} WatchTimer, Stopwatch 2EY FQ 2t 2=

AYE}0[OfOF BiCH,
S2 20iZ|0F3iCH

=2 pause

A
= BA

Pre-Conditions
D-day Edit Mode®| Z% next Page?| X &=

Post-Conditions

Name buttonAHold
Responsibility AFEZLZE A A2l AHES 12 0| +EL.
Type GUI
Cross Reference R72,R73
Notes S DEJt displayModed HS setModeZ 0| S5t}
&210| 22 AR MuteA|HZD slie 22| buttonAHoldS 4=345HC}
Pre-Conditions N/A
Post-Conditions N/A
Name buttonBHold
Responsibility AFEAL7L A2l BHES 12 0|4 F2Lt
Type GUI
Cross Reference R7.3
Notes L0l 22 Z2R MuteA|AHZC}
Pre-Conditions N/A
Post-Conditions N/A
Name buttonCHold
Responsibility AEZE7F A A CHEZ 1z O|4t =204
Type GUI
Cross Reference R1,1,R2.2,R4.1,R42,R51,R6.3,R6.4,R7.3
312 2ET} StopWatchE A2l displayModed AL 2t ZET}
Notes editMode® HZAEIC},
Lol 22 F? MuteAlHAZ1 siY LE9| buttonCHoldE 24 etCt
Pre-Conditions N/A
Post-Conditions N/A
Name buttonDHold
Responsibility AHEZLZL A A2 DHES 12 Ol +E01.
Type GUI
Cross Reference R11,R22,R41,R42,R51,R52, R63,R64R72,R73
Notes 2} 2E9| edit ModeOilM =& 242 A &5H2| 22 displayMode2
bBhAf L2t




S RETt setMode AR £4E RESS HASHA| %1 setModeE
2Uet REZ WA LE2CE
L20| 22 F? MuteA|HAF1 siiF LE9| buttonDHoldE =3 stct.
Pre-Conditions N/A
Post-Conditions N/A




2. Activity 2055. Write Test Code

1) WatchSystem Test

i exitEditMode(){
ertFalse(ws.getEdited())
assertEquals( etCurrentDdayPage()

d muteBeep() {
«muteBeep()
assertFalse(DigitalWatch.getInstance().getBell().isPlaying())

enterSetMode() {
rrentMode(
SetMode( )
ssertTrue(ws.getIsSetMode());
.exitSetMode()
setCurrentMode(
enterSetMode()
assertTrue(ws.getIsSetMode())

«getModeManager() .getTimekeeping());

«getModeManager() .getStopwatch())

activateTimer() {
#s . setCurrentMode (wt)

LocalTime tmpTime = LocalTime.of( [/ ¢ a)
LocalDateTime initDateTime = LocalDateTime.of(LocalDate.of(

setRemainedTimer(initDateTime)
ctivateTimer()
assertFalse(wt.getActived())

i resetStopwatch() {

#s . setCurrentMode (sw)
.setActivated(false);

/s« resetStopwatch()

assertEquals(sw.getCurrentStopwatch()
sertEquals(sw.getActivated()

assertEquals(sw.getCountDay()

LocalTime.of(

i chooseModes() {

v tCurrentCursor(E

Boolean[] tmp = {true
setSetMode(tmp) ;
chooseModes ()
ertFalse(ws.getSetMode() [2])

i saveMode() {
Boolean[] tmp = {tr

setSetMode(tmp) ;

saveMode( )
assertNotNull(ws.getModeManager() .getWatchTimer());
assertNotNull(ws.getModeManager() .getStopwatch(]))
asserthothull (ws.getModeManager() .getIntervaltimer())

Test
oid exitSetMode(){
assertFalse(ws.getIsSetMode()) ;
assertEquals(ws.getCurrentModeCursor(), )]
.setCurrentMode (ws.getModeManager() . getWatchTimer())
.enterSetMode( )
is.exitSetMode() ;

ertEquals(ws.getCurrentMode(), ws.getModeManager().getTimekeeping())

)

tmpTime)

enterEditMode() {
.setCurrentMode (wt)
it . set, ved( )
assertFalse(ws.getEdited())
LocalDateTime tmpDateTime = LocalDateTime.of(LocalDate.now()
. setRemainedTimer(tmpDateTime)
enterEditMode()
assertEquals(ws.getTempTime(), tmpDateTime)
assertEquals(ws.getCurrentCursor()

LocalTime.of(

d increaseData() {

LocalTime tmpTime = LocalTime.of( i ¢ 3);

LocalDateTime initDateTime = LocalDateTime.of(tk.getCurrentTime().toLocalDate(), tmpTime)
«setCurrentCursor(@)
.setCurrentDdayPage(d) ;
«setTempTime{initDateTime);
increaseDatal()

rtEquals(initDateTime.plusYears (106
«setCurrentDdayPage(1)
s.setTempTime2(initDateTime)
.increaseData()
assertEquals(initDateTime.plusYears(108)

is.getTempTime())

~getTempTime2())
}
@Test
changeCursor() {
ws . setIsSetMode(
s. setCurrentMode(
.setCurrentCursor(@)
.changeCursor()
assertEquals(ws.getCurrentCursor()

saveTime() {
LocalTime tmpTime = LocalTime.of(
LocalDateTime initDateTime = LocalDateTime.of(
vs. setTempTime(initDateTime);
.setCurrentMode(tk);
saveTime()
ertEquals|

-getCurrentTime(), initDateTime)

changeHourFormat ()
5. setCurrentMode(t
. changeHourFormat() ;
assertEquals(tk.getDisplayFormat()

pauseTimer() {
.setCurrentMode (wi)

/5. pauseTimer()

assertEquals(wt.getActived(),

resetTimer() {
LocalTime tmpTime = LocalTime.of( e, )
LocalDateTime initDateTime = LocalDateTime.of(LocalDate.now(), tmpTime);
5. setCurrentMode (wt)

.setActived(false);

.resetTimer()

ssertEqualsiw
assertEquals(

getSavedTimer(), initDateTime)
etRemainedTimer(), initDateTime)

-getCurrentTime().toLocalDate(), tmpTime)



@Test

}

@Te

| saveTimer() {

@Test
d saveAlarm() {
-setCurrentMode(alarm);

LocalTime tmpTime = LocalTime.of( @ 2) -setCurrentAlamPage(@)

LocalDateTime initDateTime = LocaLDateTJ.me of{Loca IDate.now(), tmpTime);

LocalTime tmpTime = LocalTime.of( [, 0)
LocalDateTime initDateTime = LocalDateTme of(lnca Date.of

/s« setCurrentMode (wt) ws.setTempTime(initDateTime);

.setTempTime(initDateTime);
.saveTimer();

assertEquals(
assertEquals(w
assertEquals(w

st

.getSavedTimer(), initDateTime);

-saveAlarm()
>

.getRemainedTimer(), initDateTime); @Tmmsetmmn {

.getActived(), false); LocalDateTine tempTime = LocalDateTime.of(LocalDate.now(), LocalTime.of(

.setCurrentMode( )
-setCurrentAlarPage(d)
s.setTempTime(tempTime) ;
.getAlarmTime( 8).setCurrentAlarm(tempTime)
«resetAlarm();

i enableIntervalTimer() { assertEquals(ws.getModeManager () .getAlarm() .getAlarnTime(
.setCurrentMode(it); }

@Test

LocalTime tmpTime = LocalTime.of( 8 @ void enableAlarm() {

LocalTime tmpTime2 = LocalTime.of(

8); s.setCurrentMode(alarm)
«setCurrentAlarmPage(8)

LocalDateTime initDateTime = LocalDateTime.of(Loca L[}ate now(), tmpTime); Tt

LocalDateTime initDateTime2 = LocalDateTime.of(LocalDate.now(), tmpTime2); assertEquals(alarm. getAlamTime( @) .getEnabled()
.setSavedIntervalTimer(initDateTime2); }
t.setRemainedIntervalTimer({initDateTime) @Test

i disableAlarm() {
-setCurrentMode(alarm)

.enableIntervalTimer() s.setCurrentAlamPage(9)

.disableAlarm()

assertTrue( .getIsEnabLed{}} . assertEqualsia .getAlarmTime( @) .getEnabled()

assertEquals(i

@Test

¥

changeAlarmPage() {
.setCurrentMode(

.getRemainedIntervalTimer(), it.getSavedIntervalTimer());

@rest
resetDday() {
«setCurrentMode(d) ;

LocalTime tmpTime = LocalTime.of(

a)
) LocalDateTime initDateTime = LocalDateTime. of(LocaLDate.uf{

«setCurrentAlarmPage(3)

.changeAlarmPage() ;

assertEquals(

@Test

i changePage() {

i.setEndDday(initDateTime)
.getCurrentAlarmPage()) .setCurrentDay(initDateTime)

assertEqualsi{ws.resetDday(), d.getEndDday());
assertfalse(d.getExistStartDday());
assertEquals(d.getStartDday(), initDateTime)
assertEquals(d.getEndDday(), initDateTime);

«setCurrentDdayPage(8) }

«changePage() ;

assertEquals(ws.getCurrentDdayPage() @rest
-setCurrentDdayPage (1) oid changeDdayFormat() {

«changePage()

-setCurrentMode(d) ;

assertEquals(ws.getCurrentDdayPage() ‘ d.setExistStartDday(false);

@Test

saveDday() {
-setCurrentMode(d)
-setEdited(fa )3

LocalDateTime tmpDateTime= d.getStartDday()

«saveDday()

assertEquals(d.getStartDday(), tmpDateTime)
LocalTime tmpTime = LocalTime.of( /] a)
LocalDateTime initDateTime = LucaLDa(eTme of(LocalDate.of( 201¢ - 2 tmpTime)

i.setCalbDday(10);
assertEquals{ws.changeDdayFormat(), d.getCalDday())
assertEquals(d.getDisplayType(), rue)

}

@rest
activateStopwatch() {
s. setCurrentMode (sw)
.activateStopwatch();

LocalDateTime initDateTime2 = LocalDateTime.of(LocalDate.of( 19 5 27), tmpTime) assertTrue(sw.getActivated());
-setTempTime(initDateTime) }

.setTempTime2(initDateTime2);
i

-setEdited(tr
«saveDday ()

@rest
i pauseStopwatch() {

assertEquals(d.getStartDday(), initDateTime) . setCurrentMode(sw)
assertEquals(d.getEndDday(), initDateTime2) 5. pauseStopwatchi()
assertEquals(d.getExistStartDday() tru assertFalse(sw.getActivated())

2) TimeKeeping Test

@lest
| loadTime() {
LucaLTlme initTime = LocalTime.of( o @, a);
LocalDateTime initDateTime = LocalDateTime. of{analDate now(), initTime);
setCurrentTime(initDateTime);
assertEquals(tk.loadTime(), initDateTime);

}

@Test
| saveTime() {
LocalTime tmpTime = LocalTime.of( ) @ 8);
LocalDateTime initDateTime = LocalDateTime.of{LocalDate.now(), tmpTime) ;
.saveTime(initDateTime) ;
assertEquals(tk.getCurrentTime(), initDateTime);

}

@Test
i setHourformat() {
.setHourformat()
assertFalse(tk.getDisplayFormat())

assertEquals( .getAlarmTime ( @) .getCurrentAlarm()

26)

initDateTime)

@) .getCurrentAlarm()

tmpTime)

tempTime)

26)

tmpTime) ;




3) WatchTimer Test

activate() {
LocalTime tmpTime = LocalTime.of( @ B B)
LocalDateTime initDateTime = LocalDateTime.of(LocalDate.now(), tmpTime);
.setRemainedTimer(initDateTime)
.activate();
ssertFalselwt.getActived());

pause() {
t.pause()
assertEquals(wt.getActived()

}

@Test
i reset() {
LocalTime tmpTime = LocalTime.of( ) B);
LocalDateTime initDateTime = La:aLDuteTlme af{LucuLDute nuu{} tmpTime)
t.reset()
assertEquals(wt.getRemainedTimer(), initDateTime]
assertEquals(wt.getSavedTimer(), initDateTime);

loadTimer() {
LocalTime tmpTime = LocalTime.of( @ B 8)
LocalDateTime initDateTime = LocalDateTime.of(LocalDate.now(), tmpTime);
.setRemainedTimer(initDateTime)
LocalDateTime getRemainedTime = wt.getRemainedTimer()
assertEquals(getRemainedTime, initDateTime)

@lest
| saveTimer() {
LocalTime tmpTime = LocalTime.of( @ B, B)
LocalDateTime initDateTime = LocalDateTime. of(tk.getCurrentTime().toLocalDate(), tmpTime);
t.saveTimer({initDateTime) ;
assertEquals(wt.getSavedTimer(), initDateTime)
ertEquals(wt.getRemainedTimer(), initDateTime)
sertFalse(wt.getActived());

i-ring{} {
t.ring()
assertTrue(DigitalWatch.getInstance().getBell().isPlaying())




4) StopWatch Test

d activate() {
#.activate()
assertTrue(sw.getActivated())

est
d pause() {
W. pause();
assertFalse(sw.getActivated())

est
reset{) {
.setActivated(false);
i.reset();
ssertEquals(sw.getActivated()
riEquals(sw.getCountDay() {
rtEquals(sw.getCurrentStopwatch(), LocalTime.of(

d loadStopwatchi){
LocalTime tmpTime = LocalTime.of(

J. setCurrentStopwatch(tmpTime)
assertEquals(sw. loadStopWatch(), tmpTime)

5) Alarm Test

@Test
loadAlarm() {
LocalTime tmpTime = LocalTime.of( @ ]
.getAlarmTime( @) .setCurrentAlarm{LocalDateTime.of{LocalDate.now(), tmpTime))
assertEquals(alarm.getAlarmTime( p) .getCurrentAlarm(), LocalDateTime.of(LocalDate.now(),tmpTime))

i saveAlarm() {
LocalDateTime ldt = LocalDateTime.now()
.saveAlarm( 0, ldt)
assertEqualsia .getAlarnTime( @) .getCurrentAlarm(), ldt}

i enableAlarm() {
~enableAlarm( )
assertEquals(alarm.getAlarmTime( 8) .getEnabled()

d disableAlarm() {
.disableAlarm( )
assertEquals(a .getAlarmTime( 0) .getEnabled()




6) AlarmTime Test

@Test
d loadAlarmData() {
setCurrentAlarm(LocalDateTime. now() ) ;
assertEquals|( .getCurrentAlarm(), LocalDateTime.now());
|
xr

@lest
d saveAlarmData() {
LocalDateTime tmpDateTime = LocalDateTime.now()
.saveAlarmData(tmpDateTime)
assertEquals|a .getCurrentAlarm(), itmpDateTime);

-
r

@Test
| enable() {
.enable()
assertTruel .getEnabled());
}

@Test
1 disable() {
tm.disable()
assertFalsel: .getEnabled());

}

@Test
i ring(){
.ring();
assertFalse(artm.getEnabled())




7) Dday Test

£ 14
i loadStartDday()

LocalTime init LocalTime.of(

LocalDateTime initDateTime = LocalDateTime.of(

. setStartDday (initDateTime)
« loadStartDda
assertEquals(

d loadEndDday() {
LocalTime initTime = LocalTime.of(
LocalDateTime initDateTime = 1
. setEndDday( initDateTime)
« LoadEndDday|( )
assertEquals(d.getEndDday()

i reset() {

LocalDateTime initDateTime = LocalDateTime.of(

. CurrentDay(tk.getCurrentTime())
.reset()

assertEquals(d.getStartDday()

calDateTime.of(

5 qetCurr’ent"I’irnEl ).tolocalDate(), initTime)

etStartDday(), initDateTime)

)

CurrentTime().toLocalDate(}, initTime)

initDateTime)

.getCurrentTime().toLocalDate()

initDateTime)

etEndDday(), initDateTime)

getExistStartDday());
1. getExistEndDday() )
assertTrue(d.getDisplayType())

| changeFormat() {
l.setDisplayType(tru
.setExistStartDday( f
.changeFormat()

assertTrue(d.getDisplayType(]))

|.setDisplayType(true)
{.setExistStartDday(t
.changeFormat();

assertFalse(d.getDisplay

ring(){
l.ring()
assertTrue(DigitalWatc

getInstancel).getBell().isPlaying())

-getCurrentTime().toLocalTime())



8) IntervalTimer Test

enable() {
LocalTime tmpTime = LocalTime.of( ;
LocalTime tmpTime2 = LocalTime.of( )
LocalDateTime initDateTime = LocalDateTime.of(LocalDate.now(), tmpTime)
LocalDateTime initDateTime2 = LocalDateTime.of(LocalDate.now(), tmpTime2)
.setSavedIntervalTimer(initDateTime2)
.enable();
assertTrue(it.getIsEnabled())

L

loadIntervalTimer()

LocalTime initTime = LocalTime.of( @ 8)

LocalDate initDate = LocalDate.of( ¢ 1 1)

LocalDateTime initDateTime = LocalDateTime.of(initDate, initTime)
setRemainedIntervalTimer(initDateTime)

assertEquals(it.loadIntervalTimer(), initDateTime)

.setRemainedIntervalTimer(initDateTime)
.enable()

saveIntervalTimer() { : 5 F P
assertEquals{it.getRemainedIntervalTimer(), .getSavedIntervalTimer())

LocalTime initTime = LocalTime.of( B 8)
LocalDate initDate = LocalDate.of( ; 1 1)

LocalDateTime initDateTime = LocalDateTime.of (initDate, initTime)

disable() {

it.setEnabled(true)
.disable();

assertEquals{it.getIsEnabled()

.setEnabled(false)

t.saveIntervalTimer(initDateTime);
ssertEquals(it.getSavedIntervalTimer(), initDateTime)
ssertEquals(it.getRemainedIntervalTimer(), initDateTime)
assertEquals{it.getIteration()

loadIntervalTimer() {
LocalTime initTime = LocalTime.of( @ [2]]
LocalDate initDate = LocalDate.of( L 1)
LocalDateTime initDateTime = LocalDateTime.of(initDate, initTime)
.setRemainedIntervalTimer{initDateTime)
rtEquals(it.loadIntervalTimer(), initDateTime)

Test
ring() {
ring()
tTrue(DigitalWatch.getInstance().getBell().isPlaying());




9) ModeManager Test

createStopwatch() { | getCurrentMode() {
StopWatch stopwatch = mM.createStopwatch(); 1.setCurrentMode(0)
assertiothull (stopwatch); assertEquals(mM.getCurrentMode() .getModes() .get(8));

| destroyStopwatch() { \

.destroyStopwatch(); Boolean[] tmpSetMode = {tru
asserthull(mM.getStopwatch()) .setSetMode ( tmpSetMode)

5. 5aveMode( )

1.setCurrentMode (8)
Object nextMode = miM.getNextMode();
assertEquals(nextMode, mM.getCurrentMode())

E
id createAlarm() {

Alarm alarm = mM.createAlarm()
assertNotNull(alarm)

d loadSetMode() {
destroyAlam() { Etuolearj[] tmpSetMode = {tri
l.destroyAlarm(); 1. settretMpdeltmpSetModEj -
asserthull(nM.getAlarm()); ! assertEquals(mM. loadSetMode(), tmpSetMode);

createDday() { /oid createTimer() {
Dday dday = mM.createDday() WatchTimer ctWatchTimer = mM.createTimer();
assertNotNull({dday); assertNothull (ctWatchTimer) ;|

3

x

@Test @Tes
/oid destroyDday() { /oid destoryTimer() {
.destroyDday() l.destoryTimer();
assertull{mM.getDday()); assertNull(mM.getWatchTimer());

d createIntervalTimer() {
IntervalTimer it = nM.createIntervalTimer()
assertothull{it)

| destroyIntervalTimer() {
i.destroyIntervalTimer();
assertiull (mM.getIntervaltimer());




v

Activity 2061. Unit Testing

<default package>
AlarmTest
enableAlarm()
disableAlarm()
saveAlarm()
loadAlarm()
WatchTimerTest

reset()
saveTimer()
loadTimer()
ModeManagerTest
destroyDday()
destroyAlarm()
getNextMode()
createAlarm()
createTimer()
getCurrentMode()
createStopwatch
createlntervalTimer()
destoryTimer()
createDday()
loadSetMode()
destroyStopwatch()
destroyintervalTimer()
AlarmTimeTest
enable()

StopWatchTest
activate()
loadStopWatch()
pause()
reset()

TimeKeepingTest
saveTime()
setHourformat()
loadTime()

DdayTest
loadEndDday()
loadStartDy )
changeFormat()
ring()
reset()

WatchSystemTest
changeMode()

reset()

15 697 ms

WatchSystemTest

changeMode()
changePage()
saveDday()
saveMode()
saveTime()
exitEditMode()
resetAlarmf()
chooseModes()
resetTimer()
enableAlarm()
enterEditMode()
activateStopwatch()
disableA larm()
changeAlarmPage()
pauseStopwatc
changeCursar()
disableintervalTimer()
exitSetMode()
pauseTimer()
saveAlarm()
saveTimer()
savelntervalTimer()
changeHourFarmat()
muteBeep()
changeDdayFormat()
enterSetMode()

re!
actmv

tintervalTimer()
ateTimer()

enableintervalTimer()
resetStopwatch()
increaseData()

IntervalTimerTest
enable()
loadintervalTimer()

ring()

savelntervalTimer()
disable()

Activity 2063. System Testing

Test = . Use System
Test &5 Description . Pass
Number 2 Case Function
. Sl A|ZHS set time? |52 .
1-1 Set time test _ R1.1 P
AHE3H01 AJZH0] HAEIE 7| test | |- OCLTIMe
2 AIZHS set time? |5
1-2 Set time test Argsl H&stLIt A& 5tA| 1. Set Time R1.1 P
O LR = 2| test
Format change 12 hour format A|Z+S
2 24 hour format A|Zte2 BHE 2. Set Hour Format R1.2 P
test . L 9o
Vice versa ste 7|58 test




Timer?} activate E| A2 2| &=l

Activate 5
3-1 ] A2 BE 2T7|Ho2 124 3. Activate Timer R2.1
timer test . \_
discount E|=2]| test
Activate timer Q2L TimerZt Z2H5HA| &S ) )
3-2 - R2.1
test Al ZHE512] OF=2] test 3. Activate Timer
AH22}7} Set Timer 7|52 At
4-1 Set Timer test timer A|ZHE A|Hal FAUST 4. Set Timer R22
AcH2 Y| =2] test
AH22}7} Set Timer 7|52 At
4-2 Set Timer test HYSICHL A Y E o2 i 4. Set Timer R22
LR =2 test
Notify finish TimerOflA 2|8 & A|7+0] | ASh P
5 . R2.3
Timer test BEEPZ 22{E4| test 5. Nofify Finish Timer
; N HES Saier
Pause Timer .T|mer01| itﬂ_e =S ﬂ ‘
6 test Timer2| 7|50| LAl HX|&|l=2] | 6. Pause Timer R24
test
f A ESo L2{9f
Reset Timer T|mer01| ‘i H'|_E Z A= H )
7-1 test Timer2| A|Zt0] 022 7. Reset Timer R2.5
27|85t 4] test
Reset Timer Timer?t 27|30 Q= AL )
7-2 _ R2.5
test OFR2l S22 OkBhER test | /- ResetTimer
. 7 i C|oiS
Activate Stopwat;h szctlvate IN_\E i .
8 00l|M £E S| 2 124 8. Activate Stopwatch R3.1
Stopwatch test _
Count &|=4] test
Pause StopwatchO| M HES s31ST)
9 Stopwatch Stopwatch?l 7|s0| 9. Pause Stopwatch R3.2
test UA| R & =2] test
Reset StopwatchO| M HES s31ST)
10 Stopwatch Stopwatch®| A|Zt0] 022 10. Reset Stopwatch R33
test 27|38t =4] test
. set alarm7| 52 AtE35t0{ 4719
11-1 Set alarm test olate st 4 917 test 11. Set alarm R4.1
setalarm 7|52 ALEd LS
11-2 Setalarm test | A& & L2 32 A&0| &¢=l=2] | 11. Setalarm R4.1
test
Reset alarm 1~4749] alarm & 2| H &=
12-1 R4.2
test alarmO| A A% =2| test 12. Reset alarm
1~4742] alarm 2 A| A&
Reset alarm _
12-2 alarmE reset & A &st2| ¢4 12. Reset alarm R4.2
test =
L2 =2 test
~47l12 = 2| 4=
Enable alarm 1~4719] alarm 2 2| Y=
13 test alarmo| 13. Enable alarm R4.3
H|IZ-d3t0l M &3t =2| test
~47l2 Z 2| 4=
Disable alarm 1~4742] alarm 2 A8 E .
14 test alarmo| 14. Disable alarm R4.4
230 M HIZd3tE=2] test
Notify alarm 1~4712] alarmO| | A=l A|ZH0]| .
15 test AHOD 2 AEFHZ test 15. Notify alarm R4.5
16 Change alarm 1~47K2] alarm HO|Z| & 2 16. Change alarm R46
page 0| 53H=4] test page :
- £ Qa8 BHHE| Q=2
17-1 Set D-day test D-dayS el A=A 17. Set D-day R5.1
test
. . D-dayE YTt kLIS
17-2 Set D-day test Tff 212F0| Q|09 2] test 17. Set D-day R5.1
Reset D-day ZI|BtHES SIS O, Rt
18 o ' - R5.2
test 2715 5127 test 18. Reset D-day




Notify D-day D-day A|ZH0| E| A4S o, sHE .
19 ' - R5.3 P
test AlZtof @20 2] test | 19~ Notify D-day
~day B3l 9410
Set D-day D-day CLI_C;_'OllA ,
20-1 percentagediA] L2 ez A 20. Set D-day Format R5.4
Format test =
B E=A| test
Set D-day D-day H3& &Al0| Y2 L01A
20-2 - R5.4
Format test percentageZ 2 BFR =2 test 20. et D-day Format
21 Enable Interval Interval Timer2 &43} AZ 21. Enable Interval R6.1
Timer test o, A2 S25H= test Timer '
99 Disable Interval | Interval Timer2 B|2M3} AIHE | 22 Disable Interval R62
Timer test wh, sHEAIZHOl O S2]=2] test | Timer ’
Interval Timerg AL 04| 2|
23-1 Setinterval | oioiu sjet Alzb0] BHIEl=R | 23 Set Interval Ti R6.3
Timer test £ oo . Set Interval Time .
test
Interval Timer2 AL ZI0H|A|
Set Interval C o= .
23-2 Timer test Y= Z LI H 20| 23. Set Interval Timer R6.3
Q|0 A=A test
2a-1 Reset Interval | 27|53} 34S M, S{YStE Interval | 24. Reset Interval R64
Timer test Timer O] 7|3} £|=34| test Timer ’
949 Reset Interval 27|t ste 3, WEURES ™ | 24 Reset Interval R6.4
Timer test 0| 2t=|O{/UE=A] test Timer ’
5c Notify Finish BtEEl= didste A2t &0l | 25, Notify Finish R65
Interval Timer E2|=A| test Interval Timer ’
Mode HEZ =32 I
Change Mode '
26 ot aapHo2 2ot #A=2| | 26. Change Mode R7.1
test
6712 7153 4719 712 /S
27-1 Set Mode test o, sfiEste 7|1s=0l 27. Set Mode R7.2
B E| A=A test
4719 7| sELCH HA E3E
27-2 Set Mode test R7.2
20| Q=7 test 27. Set Mode
7|sE MElg of S7tofl s Ltz
27-3 Set Mode test R7.2
2 24 2H0] OE|0{91=2 test 27. Set Mode
Mute Beep HES E38 I, Yo
28 R7.3
test Z25|=2 test 28. Mute Beep




5. Activity 2067. Testing Traceability Analysis

rterEdithaode.

i
iTimer(]
[changeCursor EhageCiarson|)
T prveTimed)
petwate])
Firell
| fenTimset}
pauseTimer
ausel]
FesetTimer fresetTimer}
reseai)
activateStopwatch Jactivatestopwatehi]
]
FesetStomstch
wovalarmi)
Fusathtarm }
1
CurrentTimei]
sabieiarm isatleniarmi)
chat hangeAlanmFage])
EhangePage EhagePagel)
kawe Dday laveldayl)
datid)
Firgil
pesetDiay fresetiday(}
Jruseti}
feesCurrentTime)

F;ngfw_ml hangencayFarmati)

fenabilewnteryatmimer lenableinteralTimeri)

Jernablel)
ingil
iistiale()
EaweMode parahtodel)
prutefieen fnutetesnl)
jestEdithMode

rtsathode.

entertdeMods]): Time
insreaselatalf Time
changeCursorl): int
sanveTime|]: weid
changetourkormati]: Time
activateTImert): voil
saveTimer{f: voic
pauseTimer|}: weid
resgtTimenl): wid
acthvabeStopraatchil- uid
paucestapuatch(]: vaid
resctstapwatchil: vaid
saveslarmil: vair
resetalarmi]: Time
enableAlam(), vk
disableAlarm] ) void
changralarmPage): AT
thangePage() Time
SaveDeEyI]: v

resetOduy(): Time
shargeDiyFarmat); it
enableintervalTimeril: void
disablelntenalTimer(]: void
saveltervallimen||: veid
resetntErySTImEn]) void
chargetodel); int
entersethoded}: int
thauseiodesl: vaid
savebdode): void
muteBeepl): vaid
extlditode]): void
faagTimed): Time
saveTime|eatal: vaid

LEEL
il
)

AR EEU

enablef]: void
disablefl: vaid

tandinsersalTimest: Tims
savelmmervalTimer|datal: void

tinelh

Eetlextbaded]: int

laadSethode: int

toggleMode): int

cruateTimenl): Tener
createstopuatehi]: Stapwaich
createlarm(j: Alarm

ereateDday(): Dday
ruateirvervaTimenl): nteryaimer

et time test
et e test
Format change test
Acthuate timer test
Activate timer test
SerTimer test
St Timar test
Masify firish Timer test
Pause Timer test
Heset Timer test
Rt Timer test
Actate Stapwaich test
Pause SIopaatch test

i

Set Ducay test
Set Doy test
Rt 0oy test
Nty D-cla test
St O day Farmat test
‘Set Dy Farmat test
Enable interval Timer test
Disable Inerval Timer test
et interval Times st
St interat Times tost
Foeset Interval Tires test
Reset Intarval Times test
eaify Finish interval Timer
Change Made test
Set Made test
Set Made test
Sat Made test
Mute Boeptest



