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Stage 2030 - Revision

2031. Define Essential Use Cases

3. Set Time

User

Use Case 3. Set Time
Actors User
Type Evident
Pre-Requisites Time Keeping Mode®f OF $HCt.

Evident

(A) : Actor, (S) : System

Time Keeping Mode0{OF $tC}.

(A) : Actor, (S) : System

1. (A) AFRX}7 SITY A|7H HIHS QE BT}
2. () NBRIT BZE Q4 MEBICHAl/R/2/2 /)
3. (A) AF2X}7F BT Zhe st

S 23Hg grEsict

4. (A) A-EXH JBtE
5. (A) AFEARZE B8 2

fo
0%
rot
n

> Mu ou mo Fr

6. (S) M= E U= X

N
rt
ox
ro
n

1. (A) AFEXLZL A2 A /@3
2. (S) A7t HE S A2 HEAIBHCL
. . JNE=2y N3y t_ﬁ7:l'c‘>‘k_9__/‘\_§j_%|:‘A _E__jlc_OI%JLI_
Typical Courses of Even i Eé)) 6Hr'§ 55_4\}_% ETIQELE LAE/Z/ BB E)
t 5. (A) AFRX}7F B1AE gt st
6. (S) HAT USE HAIBCL,
7. (A) AHBX}IE /StE THE 34,562 HHEOHCt
8. (A) AtEXI7 HE 2t2 E QFCt
9.(S) HYE MO S0{H UHE LI = AHIYA|ZHS B ZE
[} RPN PN Fde=g = Lol 4
Al Y E CHR7F S E- Rt Ot HR XD 22 XAZ 7|3}

Alternative Courses of E | SHC}
vents A2. ALEXIZL HAS Q@A 'HO|AM BF H O MEY A 'Al'7F MELE

— 1

N
0x

fI7F Ol B2 % 52 %2 2&7|%}

>

1. Y Tl

CEE P&

C

rot

—_

A2. AFEALZE HEY R4 (oA oF H & HE Al 'Al'7F M ERE
]

M

Exceptional Courses of
Events N/A

N/A




Stage 2030 - Revision

2035, Define Domain Model

4

«Business Object»
Mode Switch

mode |: Boolean

Has/Have
1

wBusiness Object e —
Watch «Business Objec 1 Refer to

modeindicator[]: Boolean /]
e B time: Date : HasiHave
mainsegment{§]: char current time: Date 1 Refer to
sublsegment(3]. char 1 HasHave 1
subZsegment]5]. char —_— 1

timekeeping: TimeKeaping Beter o
cursorindex: int
alarmindesx: int
Amribute3 1 g | counmisac Imeger
Attributed Otjecs
IA.nnhuneﬁ | 1 1 Timer
dizplarh timer fime: Date

«Business Ohjecm
Counter

1 1

«Business Objects

Have 1 1
L R Has stopwatch time: Date

<Business Object

; a Alarm 1
Hasihaie alarm time: Date

activated: Boolean 1

«Business Object» 1

HasHave 1

location] ] Integer

«Business Object» | 1 HasHave
Buzzer

HaziHave 1 Has/Have
== check beep: Boolean L

1
1 HasiHave

«Business Objects
Has/Have 1 TumipCalculator
date: Date
estimated price: Imteger

1
1 HazHave

«Business Object»
TurnipPrice
date: Date
price: Integer
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2035. Define Domain Model

WordTime
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Stage 2040 - Revision

2043, Define Interaction Diagram

Counter

3 : pauseCounter

% Controller Timer
User: Actor : E
i 1 : regPauseTimer
2 : pauseTimer '
M o] :
' 5: show

4 : timeValue

< _______________________________

A

:Controller

User: Actor

" 1: regPauseTimer

:Timer

2 : pauseTimer
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2043, Define Interaction Diagram

Contraller
User: Actor ; User: Actor | 3
2 sethlamTmslcurantPans) 2 s . ' '
] ; z : 1 1
1: reqSetting - 1: reqSetting -
H 2 : getAlarmValue(currentPage) H 2 : getAlarmTime(currentPage) _
R RE— : :
5 naxtliit 2 O H
< < 3: timeValue T
[=J = . i 4 : showNextBlink H 4 show :
ey | £k : 1 : ; :
[ loop (1.7 J: : loop (L% J: 3
[quitEvent &= True] [quitEvent &= True]
opt : : opt : : ;
il NS [changgUnitButton == True] [changbUritBution == True]
changetia ) 5 : nextUnit : 5 1 nextUnit
[P — :
; alt. ) i alt 3
=7 : y 6 : increaseUnit 6 : increaseUnit
s DocrnEtin = e ' [currentUnit I= maxUnit] I: [currentCursor != maxCursot] [ :
21 argelnthefrango\she =) : :
i3 felse] ]:| 7 initUnit [else] F 7+ initUnit
. Fezesmosninay 8 showNextBink L] |
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Timer

2043, Define Interaction Diagram

? Controller
User: Actor
1:ragsenng |
=
i

2: geutlar Time{urreniFage)

3 SiariTis

[shangpUnkBusan == True]

5o

[rumaneuer = maCurs

€ inarsasaUni

olss]

ehangs VauslnarsaseBusion = rus]

5 changeUmsEus changeEUE 2 1)

“iTghow

..T.

\shueDecrsaeSuten == rus]

sm2Trug]

12 resCargletsSating

Il

opt

[changeValueButton == True]
9 : changeUnitValue

10 : changeValue

alt

[Value = maxValue]

11 : minimizeValue

[Value < 0]
12 : maximizeValue
"""""""" Bishow T J
[qmtEven:t ==True]
: 14 : reqCompleteSetting '
- > 15 : saveAlarm(currentPage)
16 : show
Kenrmna e e L

opt :

[chang:e\/aluelmcreaseBunon == true] :

10 : show

changeValue$#2 0,
value == maxValue?!
< minValueZt &.

opt

changeValue$# 2 [j,
value == minValue 2!
A2 maxValueZt

[quitEvent == True]

13 : reqCompleteSetting

14 : setAlarmTime(currentTime)

B



Stage 2040 - Revision
2043, Define Int

“Controller ‘ | “ModeSuitch

seiemeiiegs <2 22 seniaseBunn s Trs 2 mSssmeslioss = T

= naseamieme "
= =

=)

setisdatution == Trus 2 Selesidlince = Trus]

reclnssiaziicds

2 roCanaiSatindimstinds
10: iz

et == Trem 22 seited

eraction Diagram

% Controller

User: Actor

1: regSetindicateMode

[

ModeSwitch

loop (1,%) J '

[quitEvent != rue]

opt H

[selectedMode <2 && setModeButton == True && isSeiectedMode 1= True]

3 : reqSelectMode 'U
S 4 show T -
opt : i

[selectedk:ﬂode <3 && setModeButton == True && isSelectedMode == True]

5 : regUnselectMode

ST 6:show U

/9\ :Controller

User: Actor

2: show

:ModeSwitch

loap (L9 J ¢ :
[guitEvent != ':rrue]

opt
[changeN‘iodeBunun == trug]

3 : reqNextindicator

R 1

4 show

opt

[Selected!‘?ude <2 && setModeButton == True && \sSejlectedMode I=True]

H 5 regSelectMode
6 : show i T
opt i

[satMode?utton ==True && isSelectedMode == True]

7 : regUnselectMode .

!
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2043, Define Interaction Diagram

% Controller ModeSwitch

User: Actor

[waitTime >= 60]

! 1: timeOut

| et
: 2 : TimekeepingMode

A

User: Actor

:Controller

[getWaitTime == 60]

1: setWaitTime

:Timeout

2 initialize

:ModeSwitch

L §

3 enableMode
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2061. Unit Testing

Timer Test Code

<Start Timer>

id startTimer() thi

InterruptedException {

{ <Reset Timer>
=LocalTime.of( 0, 10, 0); @Test . -~
publi id resetTimer() thi
setTimerTime( );
startTimer(

InterruptedException {
getTimerTime()); =LocalTime. of(
Thread. sleep(
assertThat( is(not(

.setTimerTime(
.startTimer(
Thread. sleep(

.pauseTimer();
<Pause Timer>

.resetTimer();

publi

Thread. sleep(

id pauseTimer() thi InterruptedException { assertThat( .getRunTime()));
=LocalTime.of( 10,

etTimerTime(
tartTimer (
sleep(

[=

-
[~
=]

Thread.

.pauseTimer();

.getRunTime()
Thread. sleep(

assertThat(




2061. Unit Testing

Test passed

Tests in ‘testGradleProject.*~*
&NQ X 2w Tests passed: 47

v Test Results 445 B16ms

Deprecated Gradle features were used 1n this builld, making 1t incompatible with Gradle 7.0.
Use '--warning-mode all' to show the individual deprecation warnings.

See

W
| =t
]

{0} @

2 executed, 1 up-to-date
( execution finished ':test --tests

to
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2063. System Testing

System Test

No. Test Case Description Result
1 |Set Hour Format  [AFEXI7L A[ZE BE7| S |TimeKeeping2 EO0|M AHE =1
12H(24H)0]| A AZHE7|Y HE HAE
24H(12H)2 = #HE AHE +E U{OICH PM10A| 28F, 22A| 2822 2 H
Hel= A7 27| 20l
2 |Set Time AEXE7F AZH ZE A |TimeKeepingZ E0AM CHESZ A|ZE Y ZIg,

AHECE AZh R4 A CDHESE ¢ B8
BHES = 2 21250 HAE
HEGE AlZH =0l

3 |Start Timer A-EXEZF Timer A%} Timer2EO0A BHEOSZ EIO|H AlE HAE
L4 A0t= EFO|H A|ZE =2H0l
4 |Set Timer ANEX7F Timer AlZF A|ICHECE EIO|H AN B E FIQBIG
= AHESZ A|Zh 24 HE

CDHECZ AIZH 2t #1,
BHECE M E3i0] HAE
MFE| Efo|Of A|ZH 2Ol




2063. System Testing

System Test

No. Test Case Description Result
5 |Set Timer A-EXE7L Timer A|ZE2 0 [Timer ZEO|M CHESZ EfO|H MH TI¢
=2 474 CDHESE AlZt 4t 02 = B

BHESCZ 47 2= =T EtO| A7t 242l

6 |Pause Timer AFEREZE Timer ZA|EX] |2ASQ EIO|HOIM AHES =2 EAEX| 7|5
HAE
L ASHA| Ri= ErO| A[Zh =H0l

7 |Reset Timer AEXEZE Timer 27|38 [TimerZE0 A AHHEOSZ EtO|H A|%}
ABIEC Z EIO|0 LA|HX]
DHELZ EIO|0 7|3},
EO| 2fO| 7|& 278 i Yot HEE S =©

8 |Start Stopwatch  |[AFE X7} Stopwatch A|Z} |StopwatchE2 E0A] AHHESE AF KX AR HA




2063. System Testing

System Test

No. Test Case Description Result

9 |Pause Stopwatch |AFEX}7} Stopwatch AH =2 = Stopwatch €A|SX| HAE
LAl X S7toHK| 2= Stopwatch A|ZH =0l

10 |Reset Stopwatch |AFEX}7} Stopwatch DHECSZ Stopwatch £7|3} HAE
=7|3} 022 M7=l Stopwatch &2l

11 |Record Lap Time [AFEX}7} Lap Time=2 HAHBZ Ol StopwatchO|M CHELZ Lap Time 7|
7| = HAE

subsegment0fl EA|Zl Lap Time &9l
12 |Set Alarm AEXL LS A |AlarmEEOAM CHESZE A2t Y 2E T

AHEOZ A|7ZF @A AMEH
CDHES=Z A7t 4 ZF A
BHEOZ AMX 23

MYl aret A7 =40l




2063. System Testing

System Test

No. Test Case Description Result
13 |Activate Alarm  |ArE A7 HZd3t E| O |H|2datel Lo Chol
NeE dES 23t DHES = YT 2y} HA
SETO| =7tEl subsegment %.*._'
14 |Deactivate Alarm |AFEAL7F 23t E| O Q2 atEl S0 Cf o)
= YES H[2d3} DHES = YT H|2Hd3}t HAE
SETO| AF2tZl subsegment &€l
15 |Indicate Another|AIEXI7F L& 475 B|AHECE HAIY YE HE HAE
Alarm MEIX] 2 SES = (HEE YE AlZHD subsegment =2
16 |Change World Ti|AF&X}7t CHE LEEEC| Al|World TimeZEOAM AHHESZ A|ZH BEA| B H|

me

oz #y

A E
CHE Li2te| A7tz HAE BA| AlZHD} subsegm
ent §&E =20l




2063. System Testing

System Test

No. Test Case

Description

Result

17 |Set Time Zone

AMEXZE S/ AlZtE W

orld Timel| AlZte = A

World Time 2EQAM CHES

E

E A HE HA

7S BHHE S Z TimeKeeping 2 E X Qa0 HAZ A|ZH
240l
18 |Set Price ANEXZE R 22 €& |Turnip Price 2E0|A
CHECc=Z & 4t 474 7
C, DHESE gt HY
BHECE UH 2tx
AHE F gf =20
19 |[Reset Price AMNEXZE B U2 7|3 DHELE §F 4t =7|%t
AHESE HA| ER(A|ZH HEGSH],
CHE IRA|ZhH & ate 27(=HE 2 22
20 |Change Date ARAIZE B e 2 SWAHECE BAT 2 ZF UR(A|ZH HE
£ HYE, F S YT |ER HE A HA| =0l
SRE HE




2063. System Testing

System Test

No. Test Case Description Result

21 |Change Mode AEXZ7EAA Ll REE |BHERLE HA| ZE HE HAE
SES Ml st ol

22 |Set Indicate Mode |AFEAL7F 371X|Q] REE |[CHECSZ Eh & MEH

Met

ABECZ MEiSt BE #
CH=2 =2 MAA|ZE RE MEH
AHEOZ MEISH D C thl7g,|
CHELE F ¢t ZE HEH

) BE ME) A MY o4E
TimeKeepingE E= Xf% X2l =t

O

—




2063. System Testing

System Test

No. Test Case Description Result
23 |Set Indicate Mode |AFE A7t 37HE X1}610] [CHESCZ &Et D E MEH
EI=RE AHEOCR MeElst me

CHESZ AERA RE HH

AHESQ = {EiG D E HA

CHES R EfO|H RE &Y

AR 2 E ME MO TimeKeeping2 E A&

S| =0l
24 |Set Indicate Mode |AM2X}7F 37} O|gte BHESCZ B AN otH X,
pC MEH CHECS=Z &gl I MEH
AHESCZ MEl DT HA

CHEOCR AEQX| BT MEH

BHECZ A7 25

2 HE Q0| BHECE A 27

MERAIZ HE 10| TimeKeeping2L E A& =
20l




2063. System Testing

System Test
No. Test Case Description Result
25 |Stop Beep ANEX7E ZEle YEZ(23A 4522 = & 43
S= TimeKeeping2 EZ2 HZA Z XY A|ZtH 240l
23A| 4520 HE0| 2EEE =22
HE =5, ¢ S& =0
26 |Check Timeout AP XSl RIEO| 60Z=ZHAIA HE F 7 X212 ot AlA= & 4t 2E T
A2 42, Time Keeping|CtE A|AH O M AFLIK| AR
ModeZ2 HE 2y 0| d1tE AlZtE AESRX 2 =0
60X A1} Al TimeKeeping 2EZ A5 EFES
2ol
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2066. Testing Traceability Analysis

No Operations in Connectivity method class
) sequence diagram . .
. 2 getAlarmTime() : LocalTime

1 | reqChangeTimeFormat() . .

2 | reqSetting0 5 setAlarmTime() : void -
3 | nextUnit() 13 activateAlarm() : void

4 | changeUnitValue() 14 deactivateAlarm() : void

5 | reqCompleteSetting() reqBeep() : void

6 | regStartTimer() -

7 | reqPauseTimer() 27 stopBeep() : void

8 | reqResetTimer() 1 reqChangeTimeFormat() : void

9 | regStartStopwatch() 2 reqSetting() : void

10 P St tch

reqPausestopwatch() 3 nextUnit() : void

11 | reqResetStopwatch() : : :

12 | reqLapTime() 3 increaseUnit() : void

13 | regActivateAlarm() 3 initUnit() : void

14 | reqDectivateAlarm() 4 changeUnitValue(changeValue : int) : void
15 rethangeInd|cat§dAIarm() 5 reqCompleteSetting() : void

16 | reqChangeWorldTime() - : Controller
17 | reqChangeTimeZone() 6 reqStartTimer() : void

18 | reqChangePriceValue() / reqPauseTimer() : void

19 | reqResetPrice() 8 reqResetTimer() : void

20_| reqChangeDate() 9 reqStartStopwatch() : void

21 | regqModeSwitch() 10 S hO - void

22 | regSetindicateMode() reqPausestopwatch() : voi

23 | regNextIndicator() 11 reqResetStopwatch() : void

24 | reqSelectMode() 12 reqLapTime() : void

25 | reqUnselectMode()

26 | reqCancelSetindicateMode()

27 | reqStopBeep()

System Test class
Set Hour Format Test . .
- TimeKeeping
Set Time Test
Start Timer Test
Set Timer Test1
Set Timer Test2 Timer

Pause Timer Test

Reset Timer Test

Start Stopwatch Test

Pause Stopwatch Test

Reset Stopwatch Test

Record Lap Time Test

Set Alarm Test

Activate Alarm Test

Stopwatch

5 Al
Deactivate Alarm Test arm
Indicate Another Alarm Test
Change World Time Test .

WorldTime

Set Time Zone Test

Set Price Test

_— e | e | e e | | A A z
©lo [N |t~ |w|n = |o|0|® N o U IR WIN =g

Reset Price Test

N
o

Change Date Test

N
—

Change Mode Test

\Y
\)

Set Indicate Mode1

N
w

Set Indicate Mode2

()
~

Set Indicate Mode3

N
Ul

Stop Beep

N
()]

Check Timeout

TurnipPrice

ModeSwitch

Buzzer
Timeout




No Operations in Connectivit method class No. System Test class
) sequence diagram y 1 | Set Hour Format Test TimeKeepi
i . VOI . imeKeepin
1 reqChangeTimeFormat() 13 rquctlva.teAIarm() - void . 2 | Set Time Test Ping
> reqSetting() 14 reqDeactivateAlarm() : void 3 | Start Timer Test
3 | nextUnit() 15 reqChangelndicatedAlarm() : void 4 | Set Timer Test1
4 | changeUnitValue() 16 reqChangeWorldTime() : void 5 | Set Timer Test2 Timer
5 | reqCompleteSetting() 17 reqChangeTimeZone() : void 6 | Pause Timer Test
6 | regStartTimer() 18 reqChangePriceValue(changeValue : int) : void 7 | Reset Timer Test
7__| reqPauseTimer() 19 reqResetPrice() : void 8 | Start Stopwatch Test
8 | reqResetTimer() 20 reqChangeDate() : void Controller 190 Eause SStopwatc: IESt Stopwatch
eset Stopwatch Test
9 regStartStopwatch() 21 reqModeSwitch() : void b -
10 | reqPauseStopwatch() ) — 11 | Record Lap Time Test
22 reqSetindicateMode() : void 12 | et Al T
11 | reqResetStopwatch() ; — et Alarm Test
12 | reqLapTime() 23 reqNextIndicator() : void 13 | Activate Alarm Test Ao
13 | regActivateAlarm() 24 reqSelectMode() : void 14 | Deactivate Alarm Test
14 | regDectivateAlarm() 25 reqUnselectMode() : void 15 | Indicate Another Alarm Test
15 | reqChangelndicatedAlarm() 26 reqCancelSetindicateMode() : void 16 Change World Time Test WorldTime
16 | reqChangeWorldTime() 27 reqStopBeep() : void 17 | Set Time Zone Test
17 | reqChangeTimeZone() 9 startStopwatch() : void 18 | Set Pr'C? Test -
18 | reqChangePriceValue() 10 pauseStopwatch() : void 19 | Reset Price Test TurnipPrice
: : Stopwatch 20 | Change Date Test
19 | reqResetPrice() 11 resetStopwatch() : void
21 | Change Mode Test
20 | reqChangeDate() ; vai
12 lapTime() : void )
21 | reqModeSwitch( — - 22 | Set Indicate Mode1 ModeSwitch
initialize() - void 23 | Set Indicate Mode2 OAESWIEC
22 | regSetindicateMode() T .
: 23 nextMode() : void ModeSwitch 24 | Set Indicate Mode3
23 | regNextIndicator() 24 setMode() : void = <00 B 5
24 | regselectMode( 2 C T : ZonedDateTi 26 C:pk fp t Ti uzzert
25 | reqUnselectMode() get 'urren't ime() : Zone a'te ime | eck Timeou imeou
26 | reqCancelSetindicateMode() 5 setTime(Time : ZonedDateTime) : void TimeKeeping
27 | reqStopBeep() 17 setTimeZone(timeZoneToChange : Zonedld) : void
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S

Operations in
sequence diagram

Connectivity

method

reqChangeTimeFormat()

setWaitTime(time : LocalTime) : void

class

reqChangelndicatedAlarm()

reqChangeWorldTime()

reqChangeTimeZone()

reqChangePriceValue()

reqResetPrice()

20 | reqChangeDate()

21 | regqModeSwitch()

22 | regSetindicateMode()

23 | regNextIndicator()

24 | reqSelectMode()

25 | reqUnselectMode()

26 | reqCancelSetIndicateMode()
27 | reqStopBeep()

! - 6 startTimer(runTime : LocalTIme) : void
2 | reqSetting() ) . .
3 nextUnit() 2 getTimerTime() : LocalTime
4 changeUnitValue() 5 setTimerTime(time : LocalTime) : void Timer
5 | reqCompleteSetting() 7 pauseTimer() : void
6 | regStartTimer() 8 resetTimer() : void
’ reqPauseTimer() 5 calcPrice(inputPrice : int[], islnputted : boolean(]) : int TurnipCalc
8 | regResetTimer() - . . .
5 setTurnipPrice(priceValue : int) : void

9 reqStartStopwatch() : :
10 | reqPauseStopwatch() 5 setHighstDate() : void TurnipPrice
11 | reqResetStopwatch() 19 resetPrice() : void
12 | regLapTime() 20 nextPrice() : void
13 | regActivateAlarm() 16 nextWorldTime() : void »

. WorldTime
14 | reqDectivateAlarm() 17 changeTimeZone() : void
15
16
17
18
19

No. System Test class

1 | Set Hour Format Test . .

- TimeKeeping

2 | Set Time Test

3 | Start Timer Test

4 | Set Timer Test1

5 | Set Timer Test2 Timer

6 | Pause Timer Test

7 | Reset Timer Test

8 | Start Stopwatch Test

9 | Pause Stopwatch Test

Stopwatch

10 | Reset Stopwatch Test

11 | Record Lap Time Test

12 | Set Alarm Test

13 | Activate Alarm Test Alarm
14 | Deactivate Alarm Test

15 | Indicate Another Alarm Test

16 Change World Time Test WorldTime
17 | Set Time Zone Test

18 | Set Price Test

19 | Reset Price Test TurnipPrice
20 | Change Date Test

21 | Change Mode Test

22 | Set Indicate Mode1 ModeSwitch
23 | Set Indicate Mode2

24 | Set Indicate Mode3

25 | Stop Beep Buzzer
26 | Check Timeout Timeout




