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Refine Class Diagram
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Use case H3}
2. show current Time X| A
3. show current Date x| A

22,23 Select SW2} Change SWE Change SW= &g}

)
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DWS controller
Getter, Setter, Unit testS 9%t &t S ACHO|O{ 0| ESSHK| &4

StopwatchTime 222 XA

1. 0= |#HYE

A. checkState(), checkCurrentTime() X7
B. regSelectAlarmNum() X7
C. turnOnAlarmindicator,turnOffAlarmindicator X| 74

A

2

4
A. button M A

B. defaultTime M A
C. currentTime, Date X




Timekeeping Mode

1. HaAE #HE

A. changeMode(currentState: int) 37t
B. changeValue2| It2}0|E{ 2 button 7}
C. previousWorld, nextWorld2| Zt2+0| E{ 2t 2| E gt XA

D. Unit testE /2t setvalue() & F=7t

Stopwatch Mode

1. Haewg
A. calStopwatchTime() M| A
B. start,stop,reset,lapStopwatch()

2| & Time =7}




Timer Mode

1. 0

A.

B.

C.

N
rE

A.

L= P
changeMode(currentState: int) =7}
startTimer, stopTimer 2| & Time &7t

saveTimerTime(int) M| 7}

S-E

currentTime 23~ &| 7

Worldtime Mode

1. HAEHF
A. ChangeWorldtime() Z=7}
2. B HY

A. String[] worldTimezone 37t

B. Calendar worldTime

=7t

)
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BrightcontrolMode SWMode

1. HAE &HZ 1. HAE BY
A. Daylongdl| 2| & gtat O13 mtato|E F7t enterChangeSW()0fl 2% mj2t0|&f F=7t

A. Intcurrentindex =7}

: - B. swMode String[] -> String[][] 2XI 2 i € £
Ring (O] 7¢) H 24

C. String[][] selectedSW =7}




)
Ul — GUI
1. oAt #y
A. displayl(), display2(), displayMain()
— setDisplay1~8()2 HZ AU F7t
B. watchBLC() 7}
4




':BCDCO‘HU’U"&-UJI\JD—‘O

12
13
14
15
16
17
13
19
20
21
22

23 start timer
24 stop
25 world time

26
27

28 change 2 & =3

- timekeeping 712 &
- world
- year

: second

: stopwatch 7| £
: start

: stop

:lap

month
day
Hour
minute

calarm 7|21
-alarm 7|2 2
calarm 7|2 3
calarm 7|24
: hour

: minute

: second

: timer

- timer Hour

- minute

: Second

BC 7|2
BC =353

\S

+changeValue(currentState: int)
+getAlarmTime(): Time
+removeAlarmMum()
+checkAlarmarry(): boolean

-selectedSW: String[]]]
-currentindex: int

+changeSW(): int

+enterChangeSW(currentindex: int)

+selectSW(): int

«Siructs «Siructs Gul DWS_controller TimekeepingMode
Time Date
- - -currentState: int -currentDate: Date
-hour: int -year: int *setDisplayl) -alarmArray: Time[ -currentTime: Time
-minute: int -month: int +””;3[')’_19q 20 -selectedSW: int]] -world: String[]
- d: int -day: int +setlisplay - - Stri
_fneﬂmr:g- int 20 +setDisplay3() currentiorld: String +enterSetSection(currentState: int): int
- _ +setDisplay4() +regSetTime(button: int) +changeValue(currentState: int, button: int)
+setDisplay5() +reqChangeValue(button: int) +previous\World()
+setDisplay6() +reqChangeMode() +nextWorld()
+setDisplay7() +regStopRinging() 0.1 | tchangeMode(currentState: in)
+setDisplay8() +reqStartStopwatch() teis
+watchBLC(i: inf) +reqStopStopwatch() 1
+regResetStopwatch()
+reglLapStopwatch()
TimerMod +regRemoveAlarmMNumi{currentState: int)
T imer € +regSetAlarmTime(button: int) StopwatchMode
-onOff: boolean +regSetTimer Time(button: int) has N .
_timerTime: Time 0.1 +regStanTimer() 1 OnOff: boolean_ )
has StonTi -stopwatchTime: Stopwatchtime
+enterSetSection(currentState: int): int +reqStopTimer() 0.1 ]-aptime: Stopwatchtime
- i +regResetTimer() -
+changeValue(currentState: int, button: int) y
ST +reqChangeWorld() +startStopwatch(): StopwatchTime
+startTimer(}: Time - 5
. +reqTurnOnBC() +stopStopwatch(): StopwatchTime
+stopTimer(): Time .
sresatTimer() +reqTurnOffBC() +resetStopwatch(): StopwatchTime
+reqControlBC() +lapTime(): Stopwatchtime
+reqChangeSW(button: int)
+pressButton(button: int)
+regSelectAlarmMum()
. 1 | str +controlAlarmindicator() il
manpiaie 0.1 WorltimeMode
1 -
1 -world: String]]
0.1 1 has -currindex: int
h -worldTimezone: String[]
Ring a5 -worldTime: Calendar
_onOff- boolean 0.1 fiag +changelndex(): int
L +changeWorldTime
+checkAlarm()- boolean manipulate ¢ 0
+checkTimer(): boolean AlarmMode
+check3Second() 0F -alarmState- int 0.1
I -sectionState: int 1 BrightcontrolMode
1 | -defaultTime: String {readOnly} -
-alarmindicator: boolean SWMode -brightness: boolean
— -brightLevel: int
+enterSetSection(currentState” int): int -SW: String(][]

+checkBC(): boolean
+switchBC()

+initializeBC()
+changeBClevel(): int
+daylong(currentTime: Time): int

)
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Activity 2050 : OOl
(Object Oriented Implementation)
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Type Class

Name DWS_Controller

Purpose AA Q| BRI A|ARIC 2 AL X}l B O 2t 7| 5S ZH-SH= AlAH
Overview e  UIOA 22 HED} currentStateS 7HX| 1 DWSE control$HC}.

o  ZI ModeOf| M 22 2|HZLO[L} getterE 0| 8310 ¥2 HEE DWSZHHO display=| == Ul
Al HEBiL)

Exceptional Courses of Events N/A
Type Class
Name AlarmMode
Purpose AlAol LES RE|stE Saia
Overview o YRS EBYINE MTEE £+ U0 D 47 F 1712 YEO| AL 0 XS H alarmindicator?| 7
ZICH Bror 2t 4717+ H|0f UCHH alarmindicator= AH&X 2 2 JHX| A ECt.
o ARBXIL UES AHESIAL 2|ME = AT LTO| FoHT AlZHO| £ AS W 22| A sHEC

Exceptional Courses of Events

N/A




Type Class

Name BrightcontrolMode

Purpose AlA Q| BrightE #2|sts SeflA

Overview e  BrightS turn on/ turn off & 5= ACH

e  BrightQ| levelS 2[5t ALEXLZ Eot= B17|& 20 E == QUL
o AZtof 2t XAtSHL 2 BY|0| HetE FL

o 11—

Exceptional Courses of Events N/A
Type Class
Name StopWatchMode
Purpose A A 2| stopwatchE £2|5t= S
Overview e  Stopwatchs start 5t 1/100X 2 E} 20| S2f7tC}.
e  StopwatchE stop 5} stopwatchTime= H&=Ct,
e  StopwatchZ reset 5} stopwatchTimeS X 7|3} A|FAZC}
e  StopwatchE lap ot lapTimeS 20|31 stopwatchTime /%3 Al = O0FZtLt.
Exceptional Courses of Events N/A




Type Class

Name SWMode

Purpose AlA 2] SWModeE HAst= S~

Overview o AMEXt= F 5712 SW MODE & MEfs] HAR == QUL

e  Default 2=+ (7| 2)TimeKeeping, Timer, Stopwatch, Worldtime 2 £ 6| AL},

e SWMODE ME Al MYAMEZS Soll ZET NHZ=ICt

Exceptional Courses of Events N/A

Type Class

Name TimeKeepingMode

Purpose AlA 9| Timekeeping= Zt2|5t= SeliA
Overview

o AEXIIEAIZHE BHBHO] TimeKeeping2 A2 2 SE = A StCt
e world, year, month, day, hour, minute, second =2 2 A|ZHS £

Exceptional Courses of Events

N/A




Type Class

Name TimerMode

Purpose AA Ll TimerE &2|3t= S
Overview Timer A|Zt2 A|, &, X2 AX

=) .
TimerE start St AFEXI7F X758 A|ZHO| 124 ZEA ST
A8 "HE D ringE =L

TimerZ stop 6} 3 Timer2| A|Zt2 Ha=C},

TimerZ reset 8t Timer2| A|ZH2 X 7|3}EIC}

b 2t

OF
=

00:00:000| EICHH ZtA |

rir

Exceptional Courses of Events N/A

Type Class

Name WorldTimeMode

Purpose WorldTime2 22|5t= S22

Overview o  HETHLIZIS AZHES THMQIM HOjF = a4 O|LCt

Et=->0l7->37->57->2{A01->E 7 EE &)

Exceptional Courses of Events

N/A




Type Method

Name displayTask

Purpose 12500 AJ A Q| currentState2| & EHO 2} St ot HS E[YF7| @[T HAE

Overview e currentTimel| ¢t2 2|HE= AF 9| getter &

Exceptional Courses of Events N/A

Type Method

Name calculateTask

Purpose AS XL A A E AlE S CHS 2 H Timekeeping2| A|ZtS 24 31s17| @8t HAERZ 12x0tCt
Timekeeping2| A|ZtE 1EM 2 FECt

Overview o AAZE AIESHHE 1970 18122 A|ZSHH A[ZH2 00A| 002 00X = A|ZFSECH 12800 128

N calculateTaskE S5l Timekeeping2| AlZHS S 7HA|ZICE
Exceptional Courses of Events N/A




Type Method

Name selectSW
Purpose AHEXEIL MEISE SWE HHHFY| 3 HlAE
Overview o  AMBXIIb MEATE SWE A|ARO MEE H{Ho| MESFH MLMES Solf Hi oj| T 2o

XMEE ModeE Aot MEHE ModeE Hi EOf X &SHCL.

Exceptional Courses of Events N/A

Type Method

Name changeWorldTime

Purpose AH&ALZE MEISE WorldOfl 2k A2t HHYF7| @[3 HAE

Overview o  AMEX}IF MEHSE WorldOj| 2t O Lt2tof| 8= timezones M E4SH O] = timezone Ol S A2t

= S8

Exceptional Courses of Events N/A




Type Method
Name tempTask // timerTask
Purpose stopwatchQ| A|ZtE A 4t617| @/t DA =
timer2| A|ZHS A LHSH7] @2 HAE
Overview o  AMEX}7} stopwatchO| A BHE S 2 W stopwatchl| A|ZHS A% Z7HAIFAFH laptime Al Of

= "X E A|ZH2 20IFX|Ct F| 0| M= H % stopwatch®| A|ZH0] 211 7| 20 A% B
7tA|74 =0 resetStopwatchA| Of| stopwatch@| A|ZHS £ 7|3} B},

o AEXIttimerOlA BHES FE2H timerl| A|ZtE H S ZAAAFAFH resetTimerA|Off timer
O| A|ZtE &7|%} BhCt

Exceptional Courses of Events N/A

Type Method

Name daylong

Purpose AHEX}7t BrightControl2 & [ YA A| 20l R 3 817( & Ats =E5H7| f{¢ KL=

Overview o AREAL7t BrightControlS A = ® OHA| 2 SIXHA|ZHO SE5 =t Ol 87| (M)S =HBHLt.

o OIREIEZYER LIFO Z A[Ztof &= 87| E B0 EL.

Exceptional Courses of Events

N/A
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Timekeeping mode

A& XE2| incorrect?t &= 440 S SH=X| test

Stopwatch mode

1/100% BRI 2 SHE|=X] test
LH 52X O 2 onOff 4= 42| B3} test

Alarm / Timer Mode

Ringing 2} & &l test(Ring2 2| & O 7+3)

Worldtime mode

MAAIZES] 2+ B HI 1 test

Brightcontrol mode

BRCO| 2|3t Ul H3} test(LH & H == test 2t=)

SW select mode

Ul #H3} test(Li & B4 test 2H=)




TimeKeeping Mode

esults

¥ TimekeepingModeTest
enterSetSection()
displayMinute)
changeValus()
displayDa
previousWorld()
nextWorld()
displayMonth()
displayHour()
disp

s passed: 9




Stopwatch mode

, passed: 3 of 4 tests

Expected :
Actual

<Click to see difference>

19 ms

<5 internal calls>

dws.setCurr
dws .pressBu




(7

\S

ve 11 == »
Alarm Mode 7 &/ Test Results 45 ms
T« AlarmModeTest 45 ms @Test
aTest v changeValue() 38ms | yoid isAlarmIndicator() {
void changevalve() JJ +" getAlarmTime() 2ms AlarmMode alm = new AlarmMode();
AlarmMode alm = new AlarmMode(): +" removeAlarmMNum() 1ms assertFalse(aln.isAlarmIndicator());
+ isAlarmindicator() 4ms // 2B ST 28 o)A Indicator} of f(false) &EfelA
alm.getAlarmTime( state: 12).setHour(24);
alm.changeValue( currentstate: 16, button: 1 ); alm.getAlarmTime( state: 12).setHour(24);
assertEquals( expected: 1, alm.getAlarmTime( state: 12).getHour()); alm.getAlarmTime( state: 12).setMinute(59);
// hour 8 #0) 24F ZdfoiEA alm.getAlarmTime( state: 13).setHour(24);
alm.getAlarmTime( state: 13).setMinute(59);
alm.getAlarmTime( state: 12).setMinute(59); alm.checkAlarmArray();
alm.changeValue( currentstate: 17, button: 1 ); assertTrue(alm.isAlarmIndicator());
assertEquals( expected: @, alm.getAlarmTime( state: 12).getMinute()); /] 220l BiLISE FHAE Indicatorf on(true) MEJSIAS
// minutell gtof 59E Z=fSIEA]
b alm.removeAlarmNum( currentstate: 12);
alm.checkAlarmArray();
@Test assertTrue(alm.isAlarmIndicator());
void removeAlarmNum() { J/ EEE ZE 2 F 147 4AEHYEL Indicator ZF on(true)
AlarmMode alm = new AlarmMode(); @Test !

alm.getAlarmTime( state: 12).setHour(24);
alm.getAlarmTime( siate: 12).setMinute(59);
alm.removeAlarmNum( currentstate: 12);

assertEquals( expected: @, alm.getAlarmTime( state: 12).getHour());
assertEquals( expected: 0, alm.getAlarmTime( state: 12).getMinute());
} // A currentState Al MEVE 2'Et0) ATEEA]

void getAlarmTime() {

AlarmMode alm = new AlarmMode();
for(int 1 = 0; i < 4 ; i++)q{
assertEquals( expecied: @, alm.getAlarmTime( swater 12+1).getHour());
assertEquals( expected: @, alm.getAlarmTime( swater 12+i).getMinute());
+
// BT currentState OfA

220 hour, minute #HE FIHLEX

)
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Timer mode

changevalue() {
TimerMode timer
(¥ Test Results

v (4T

TimerMode timer = ne

timer.setTimerTime(

getMinute(});

22,

8,timer.getTimerTime().getSecond());

28,
a r 99,timer.getTimerTime().
TimerMode timer ) erM
timer.setTimerTime ( 2 £ timer.s
trw { timer.changeV
Thread.siL tMinute());

A (InterruptedException

) ) timer Value(
.printStack cel . . -
- timer.changeValue( 22,
ytimer.getTimerTim
2,timer.startTime
2,timer.startTim Time0|

timer.zetTimerTime( hour 1, min

our: 1,

@, timer.startTim
1,timer.
1,timer.getTimerTime(

1,timer.getTimerTime().




[(

WorldtimeMode




Brightcontrol mode

BrightcontrolMode blc = new BrightcontrolMode():
blc.setBrightness(true);

blc.setBrightLevel(3

blc.changeBClevel();

ertEquals( expected: @, blc.getBrightLevel());

void daylong() {
checkBC() { S
oarr=r | BrightcontrolMode blc = nmew BrightcontrolMode();
BrightcontrolMode blec = w BrightcontrolMode(); blc.setBrightness(true);
DWS_controller dws = new DWS_controller(); Time time = new Time();
time.setHour(15)};
ertEquals( expected: 1,blc.daylong(time});
alse,blc.checkBC());




SW select mode

@,5WM.changesW());




System Test
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No Test &5 Description Use case System Pass
function
Set Time test currentState=1%2 [, AF&Xt2] incorrect?t Y0 BHSSH=X] Set Time R.1 P
HEJt1970E Of2H 2 Wi 7t=X P
2 210l 12 O|=0f 12 & E0I7t=X| P
month 210l &= day 897 A ™[ =X P
Hour2| 2f0| 24A[ 7t 0|20l = 12 SO0t7H=X P
Minute2| 40| 60 O|=0fl 0022 ZO0t7H=X| P
KOREA O| & L2} H7YAl SINGAPOREZ 7t=A4| P
KOREA 0| % L2t 47 A| AMERICAZ 7H=X| P
H = 9| display7t E L2 =X P
29| displayZt & Lt2=X| P
29| display?t & LI £X]| P
AlQ| display”Zt & Lt £X| P
29| displayZt & LI £X| P




Change mode test

Change mode

R1.3.1 P

Stop ringing test

£ 7|50t RMEOR J|5

St=A

220l 22 M, 3% |0 YEO| A2 2 OFF & =X

Stop ringing

R1.3.2 F

Start stopwatch test

AEAL7E B HES SOl 2K A% £ =X

(Stop ZE) LA SEHOIM RHIH &=

1/100% L2 E™M | =X|

A = Qe H2l (59:59.99) O|Ato 2 =Ho| AL i H

Start stopwatch

R21 P

Stop stopwatch test

(+) AEAL ERHES Soll 28 AX|7H FX] & =X

() A8 HE ol Y22 ARIX7F FA| E=A

(stop ZE)BHESTFEH AEAK ML=

Stop stopwatch

R2.2 P




6 Reset stopwatch test AFEA7E E A ES FEl 299 A 2] 41(0:0:00) = =4 Reset stopwatch R2.3
7 Lap stopwatch test FEXI M HES =32 M, X lap time2 20 F=X| Lap stopwatch R2.4
(lap ZE) A|IZHEZ 32 W, &4 X | X| timeS 20
FE=X|
8 Select alarm number test 471K e T MEE SO 3tHZ B F=X| Select alarm R3.1
number
9 Remove alarm number test | 47}X| €&t & MEHE| Qr2t0| AHH| £ =X| Remove alarm R3.2
number
10 set alarm time test AEXIZF AT A|7H0] M E K| =X Set alarm time R 3.3
A-H A ZH0] (23:59)LHO| A E7HO| & =X|
11 Turn on alarm test(indicator | 47tX| & & & StLt2tE & E| 0 QCHH, indicator 7+ 7 X| Turn on alarm R 3.4
test) =X
12 Turn off alarm test A7VX| L8 F NEE Lo LA, indicator 7t H K| =X Turn off alarm R35




13 Set timer time test AHEXEZE X|7E2h EFO| A|ZHO| BEE|=X| set timer time R4.1
14 Start timer test EFO[HO| A|ZtO| ZrAE|=X| Start timer R 4.2
CHE ZEO0|M &= EfO|I 7} ZhEdt 1 YA
AZHO| O | A S AKX Sb=X|
15 Stop timer test EtO|T{2| A|ZHO| EFO|HE FX| Y2 ] A|ZHO] ZASHX| B=X| Stop timer R4.3
EtO|TH Q| A|ZtO| FA| HENOIM CHE REZ HIR S I HEf7 FX|
E[=X]
16 Reset timer test EFO|TH 9| A|ZtO] 00:00:00 S Z HH=X| Reset timer R 4.4
17 Ringing test AH&ALe] drgho] AAjol ZE]=A Ringing R 4.5




ChangeWorld B HE A| Ligt=0f St= A|Zt2 2 HHY = X| ChangeWorld R5.1
Turn on bright control incorrect?t Y 0] 2|5 74X[X| =X Turn on brightness R6.1
test control
Turn off bright control incorrectet Y 0] 2|5l 7HX[X| t=X| Turn off brightness R6.2
test control
Control brightness test 7] 2 3THA IO M 0EHA 2 HH Y =X Control brightness R6.3
Change brightness AlZHO|| IHE 7|2 E7|s50| MU 2 2&5t=X| Change brightness
test
Change SW test O|0] AtE &2l sw7t Zf M ER [ K| BE =X Change SW R7.1
AZEQIO MEio] MAMEl }EAZ MEEX|
OFX|9f sw otHOM cCHES =32 M, X #HR sw =

Ot7t=X]




GUI
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BC

ON

00 00 35

BC

ON

00 0057

BC

ON

00 0105

BC

ON

00 0017




Activity 2060 :
Traceability
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\S

Essential Uselase

Bl 5-Link

Bl sio Bl operation in Sequence Diagram B M-Link

[- B - D

n Class

Bl unit Test [~ ]

Set time 51, 53, 521 51 reqSetTime(button: int) M-8, M11 M1 setDisplay1{) - void GUIl
Change mode 52, 521 52 reqChangeMode]) M1-8 M2 setDisplay2() : void
Stop ringing 54, 521 53 reqChangeValus{button: int) M1-8 M14, M24, M32 M3 setDisplay3() - void
Start stopwatch 55, 521 54 reqStopRinging() M1-8, M25 M4 setDisplayd() - void
Stop stopwatch 56, 521 55 reqStartStopwatch{) M1-8, M16 M5 setDisplayS() - void
Reset stopwatch 57, 521 S6 reqStopStopwatch{) M1-8, M17 ME setDisplay6{) - void
Lap stopwatch 58, 521 57 reqResetStopwatch() M-8, M1E M7 setDisplay7() - void enterSetSection()
Select alarm number 58, 521 58 reqlapStopwatch{) M1-8, M19 Ma setDisplay8() - void displayMinute()
Remove alarm number 510, 521 59 reqSelectalarmMumi) M1-2 M9 watchBLC{int i woid changeValua()
Zet Alarm Time 53, 511, 521 510 reqRemovedlarmMumfcurrentState: int M1-8, M21 M10 ringing (J : voud displayDay()
Turn on alarm 511 reqietAlarmTime{butten - int) M1-8, M22 M11 enterSetSection{currentState: int) - int Til ingMode |previ Norld{)
Turn off alarm 512 reqSetTimerTime(button : int) M1-8, M28 M12 nextWorld(): void nextWorld()
Set fimer time 53, 512, 521 513 regStariTimer() M1-8M29 M13 previous\World() void displayMonth{)
Start timer 513, 521 514 reqStopTimer() M1-8, M30 M14 changeValue{currentStater int, button: int) - void displayHour()
Stop timer 514, 521 515 reqResetTimer(} M1-8, M31 M15 changeMode{currentState: int) - void displayYear()
Reset timer 515, 521 516 |regChangeWworld( M-8, M33 M6 startStopwatch) - StopwatchTime je tartStopwatch{)
Ringing 517 reqTurnCnBC) M1-8, M3, M35, M39 M17 topStc h{} : StopwatchTime topStc tchi)
Change World 516, 521 518 reqTurnOfBC] M1-8, M3, M35, M39 M18 resetStopwatchi) - StopwatchTime resetStopwatchd)
Turn on brightness control 517, 521 519 reqControlBC]) M1-8, M3, M38 M19 lapTime() : StopwatchTime lapTime()
Turn off brightness control 518, 521 520 reqChangeSWibutton: int) M1-8, M41 M20 getalarmTime() - Time AlarmMod. t il
Control brightness 518, 521 521 pressButten{button : int) M1-8 M21 removeAlarmMumi) - void removeAlarmMum{)
Change brightness 522 522  |controlAlarmindicator]) M1-8, M23 M2z enterSetSection{currentstate - int) - int izAlarmindicator])
Change SW 520, 521 M23 checkAlarmArray() : boolean getAlarmTime(}

M24 changeValue{currentState: int) - void

M25 check3Second() : boolean Ring

M26 checkAlarm{) : boolean

M27 checkTimer() : boolean

mM28

mM29

N30

M31

M3z

M33

34

M35 checkBC{) : boolean

M36 switchBC) - void

M37 initializeBC() : void

M38 F Clevel - int checkBC)

M39 daylonglcurrentTime: Time) - int dayLong{)

M40 changeSW() - int SWMode selectSW()

enterChangeSWi) - woid
selectS W) - int

\\
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