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Define Real Use Cases
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Define Real Use Cases

Use Case 5.Start Stopwatch

Actors User

Purpose UserZt 2F 2| K| E A|&FSHCE
Overview UserZt 25 X|Q| AlZHS S 2 A BHCt
Type Evident

Cross Reference

Function : R.10.0

Use Case : "Alarm”

Pre-Requisites

Stopwatch A|ZH HE 2t H oEl, User2| S2HIE 7|5 278

Typical Courses of

Events

(A) : Actor, (S) :
1. (A) AEYK AR HES £ 2Lt

[

System

- (S) 2ER/AAIZE S 27 St

2
3.(S) 592 59X 7 £|™H 3} HO| <2 X 0.01X>0 M <A| & &> Z HHRIC

Alternative Courses

of Events

Exceptional Courses

of Events

AFHUX|7L S SEIO|H HEL.
E4. 23A|Zh59% 5927t E[H AFRIXE 022 27| 8| =10 HEL.




Define Real Use Cases

Use Case 6.Stop Stopwatch

Actors User

Purpose User7t 259X & A ot
Overview User7t 25 X| Q| A|ZtE B otCt.
Type Evident

Cross Reference

Function : R.3.0
Use Case : “Start Stopwatch”

Pre-Requisites

Stopwatch A|ZH &% 2t H o El, User?| ZHIE 7|5 273

Typical Courses of

Events

(A) : Actor, (S) : System

1. (A) 25X SHHEHES FELL
2. (S) 25X At = &= HED

Alternative Courses

of Events

Exceptional Courses

of Events

E1. ASSIX|7H®2 Ao SR




Define Real Use Cases

Use Case 7. Reset Stopwatch

Actors User

Purpose User/t 25X E X£7|=totCt

Overview User7t 259 X|2| & AlZHE2 022 Z7|31tCt
Type Evident

Cross Reference

Function : R.3.1

Use Case : "Stop Stopwatch”

Pre-Requisites

Stopwatch A|[ZH H& 2t H oEl, Userl| SHIE 7|5 278

Typical Courses of

Events

(A) : Actor, (S) : System
1. (A) AEYX| X7|3 H{ES C20}.

2. (S) 2B/ K| A[ZH2 02 2 Z=7|3l5HC0}

Alternative Courses

of Events

Exceptional Courses

of Events




Define Real Use Cases

Use Case 12.Set Number Range

Actors User

Purpose User?} tt= =Xt eI & 27E Tt
Overview User?t th+-5 dde At Yol & 278ttt
Type Evident

Cross Reference

Function : R.5.1

Use Case : “"Generate Number Range”
Pre-Requisites o e A ot e, 2HE 7|5 28
Typical Courses of 1. (A) &l 2782 ?I8i UP button & +=ECt
Events S) MEEIO A= =X HRI0 12 Tl F=1, 'AlZt 2tHO| 2t HA|SHCL.

Alternative Courses

of Events

Exceptional Courses

of Events

2. A7t 590| =0 12 S0F2 Lt




Define Real Use Cases

Use Case 13.Generate Random Number
Actors User
Purpose UserOi| Al =& 4 dsi &Lt
UserZt th=E 28I set number rangeE MEE|0 Qe &= HRALHS| +E &
Overview R
H FE50 o E0f
Type Evident
Function : R.5.0
Cross Reference
Use Case : “Set Number Range”
Pre-Requisites o= RE MEj, SHE 7|5 ¥
_ (A) : Actor, (S) : System
Typical Courses of
1. (A) H== 442 23 make button 2 FEL}
Events o — L ol m —
2. (5) ‘&2 BAISt= 2t HOo| H|o| X = =5 HAISHECL

Alternative Courses

of Events

Exceptional Courses

of Events




Define Real Use Cases

Use Case 14.Reset Number Range

Actors User

Purpose =0l M HRIE 12 X735} ot

Overview UserZt =0 M Q| =AE 12 X7|3}otC}
Type Evident

Cross Reference

Function : R.5.1

Use Case : “Generate Number Range”

Pre-Requisites

e BE YH|, SHE 7|5 2%¥

Typical Courses of

Events

(
1. (A) Bl B2 £7|3HE /8l reset button

2.(S) == Zr2 12 X7|3sF 1, ‘A2t Bt

2 o

Alternative Courses

of Events

Exceptional Courses

of Events




Define Real Use Cases

Use Case

15.Set Global Time

Actors

User

Purpose

UserZt Of x| 2| A|ZtS M7 %HCt

Overview

UserZ} O] X| Q| A|,

= =AM Z =8l dFetct.

(i

Type

Evident

Cross Reference

Pre-Requisites

Ol&X| A2

H ot HEY, Usere| ZHIE 7|5 27

(A) : Actor, (S) : System
1. (A) O{HX| A7t 2} BHO| L2 7HX| REHAH ES FELL

=
AZt SO 2

Alternative Courses

of Events

|ZtCH 2 global time 2O EA|EICH.

92 ONT Y9 A HYOE ABIC

i)

h

2. (S) 20| A #X| HHECH
3. (A) EEHAHES 2= S 2Lt
2. (S) 2HBO| A|Xt B 2t O 2 HHICH
3.(S) AlZt #20| A alct
Typical Courses of
Erente 4 (A ANTEEHES 581 Al 2SSt AMUMEHES FELCL
5. (5) AIZt Aol X et
7.(9) & $20| ZuA et
8. (A) AIZMIYHES 52 £ TS 510 AUNIYHES L2
9. (5) & 20| MFECL
10. (A) REHZHES =M O|HX| AXt B S=CE
11.(S) 71E AZE3E A XL HAHSHY O K| A2t SHHO|| EA|EICE
Ex AlZHE7 30O Ol & ZHO|EHA| A2t 27 SRE Q¥ ¢ AT 1 &2

Exceptional Courses

of Events

E2. UserZt O{AX| Al

U EY SERE QYSHA| HECHEH BLX
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ok
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Define Real Use Cases

Use Case 18.Display

Actors System

Purpose SystemO| UserOi| A| 24X T EJOf| RS2 o} HS LIEHLH =L

Overview SystemO| User?} 2t &8+ A0t0f| SE320{ UserOf| Al 22 oS LIEH{ZECH
AZte| S EOf HF0f YSE2 ot HS LIETL L.

Type Hidden

Cross Reference

Pre-Requisites Any time

Typical Courses of

Events

(A) : Actor, (S) : System
1. (S) System O| BEE X7 & AlLtSHD}
2. (S) System X HEE User0| Al 2O ZLCt.

Alternative Courses

of Events

Exceptional Courses

of Events




Define Reports, Ul and Storyboards
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Define Interaction Diagram

O

timekeeping:TimeFlow

saveTime(time)

:System :SetTime
User :
enterSettingTime(button) =i:| :
setTimeSeconds(button) :
saveSeconds(second)
saveTimeSecond
timeSaveSecond | EemmosmmmmmmsmsssnasasEiisntssSesmameaaees
5 15t S el N
setTimeHour(button) —i— = i
saveHours(hour)
saveTimeHour
timeSaveHour [EReonnsnmrTnme i st Rt e e S a
e nonsnsanaassannnnsnezsnsnsasnssssss
setTimeMinutes(button) — . . _
saveMinutes(minute)
. . saveTimeMinute
timeSaveMinutes D
e R e e ST S DR SRR R
setYear(button) ——
saveYears(year)
saveYear
timeSaveYear i LA L L L S L LR B
o e romassessnmmenenasmseeansanssssssas
setMonth(button) e i
saveMonths(month)
saveMonth
timeSaveMonth I e e S
o onasmset SO Re AR O N T e s s e
setDay(button) — saveDays(day) —
saveDay
timeSaveDay [ mmmmmmmmsssssssssssssonoooooooooooo oy

exitSettingTime(button)




Define Interaction Diagram

User

User

:Display

[startStopwatch==true]

stopwatchTimeElapse(time)

stopwatchTimeReset

:System :Stopwatch
. startStopwatch(bution) ~ —— =i
! ’ startStopwatch() i create(time) timeFlowlnStopwatch
i ................................... TI m e F |OW
:’ : loop()
: stopwatchTimeStart I
: stopwatchTimeStart | [Froseeserrrrrrrmmmmmmms s sresssssmannseneees 4
..( ......... :
timeFlowInStopwatch
:System :Stopwatch Trierlow
: resetStopwatch(button) ey resetStopwatch() I
i » —I <=destroy=> :
| 4
stopwatchTimeReset
Gmnney




Define Interaction Diagram

:System | | :AlarmManager alarm0:Alarm ’ ‘ alarm1:Alarm | | alarm2:Alarm ‘ alarm3:Alarm

User | enterSettingAlarm(button) i 3

setAlamHour(bution) i i

setAlarmHour{hour) ™
i [ alarmindex==0]
setThisAlarmHour(hour)
=]
[ alarmindex==1]
setThisAlamHour(hour) N
alarm1SavedHour | ]
[ alarmindex==2 ]
setThisAlarmHour(hour) =
alam2SavedHour —I:|
[ elarmindex==3 |
setThisAlarmHour(hour) J_j|
alarmSaveHour
alamSaveHour L
setAlamMinute(oution)
setAlarmMinute(minute) ]
/ [ alarmindex==0]
setThisAlarmMinute(minute)
alarm0SavedMinute
[ alarmindex==1]
setThisAlarmMinute(minute) i
alamn1SavedMinute | :|
[ alarmindex==2 ]
setThisAlarmMinute(minute) e
alam2SavedMinute —l :|
[ alarmindex==3 ]
setThisAlarmMinute(minute) —
alarm3SavedMinute l_:|

exitSettingAlarm(button)




Define Interaction Diagram

:System :SaveModes
enterSettingModes(button)
: saveCurrentModes() H
loop) A [ exit(button) == false] : >
L : changeModeSelectable(button) —— changeModeSelectable()
; modeSelectableNext modeSelectableNext
P R SE TR S S
seleciMode(bution) T selectMode(modeSelectableNext) H
: modeSave e MOdESAVE . e
et S e e L S et R S T
exitSettingMode() :
apt A [savedModes<3]
| getCurrentModes()
currentModes
[else]
resetCurrentModes()
newModes()
- S
exitSettingMode




Define Design Class Diagram

Timatiow

[wviTme

timexeeping
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Globaltime
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Define Design Class Diagram

Timetiow

|+ T 1

timeKaeeping

+inem ]

+ aCartmrt Tinea's onl

+ saweTmec m

~ QelCurenTTimal; it
+ resetAknT() v
[+ settarmInl): et

Cweml el

-+ b0z Stopnanch TimeFlowt vold

Sl Hine

= zywTime3zcond bookan

= SaeaDay: ooman

= saveNonl®: Tosleen

- ZaWYRar bockat
R

= syveTimel rute: bodlean

- sanaTimaHour hoaiaan

= rrmlarsied I

Systam

*buton m

+ SAeRTINAS00and DIoiean
©wagrmlarmb e B e

< zyecTreMinLte: tosican

T SARYRAT DIRAn

+ myeevey brosen

+ sqveddactic bockan

e day tashen

* cecTimertour: soziean

* sAeRTRnue tosken

* merTinmeSis boclean

« tmarMaeSug: sozkan

B e T S S
« stopwaicsTireSiop: toskeen
+ stopwatza Ty R asst Daoean
« wamnoes

< JarmChange:

* el rar S e
+JamSmweWnate: toskean

+ aamOn: boaean

+ wawmDl boaen

< JamRlg bozian
SRR b DEAn

+ namberSIeed. baoican

+ raradzerNurcbir e

“ mgrwtior ot

- zecTie ot
OB O AN Dioleat
< CryecDephyng ot

= mode3ckctab oNeT it

C et Dottt

- SETI30CONds [LUR0N: Inti Zoakan
k| arsabi [ lathan an) toclesn

= seDayatize Ik boskzon

= sERmnnEUion 0l hioteat

= setYeRulon. itl). booean

= seTreMnatesbutiza ) baclear

Stopwatch

b o m

timeFlowInStopwatch

©heiane o

+ S0oeSlopwascnl); int
+ PaseEtoTMIRC Int

Timer

+ 3N Evtesimrnle: kit
+ savekosrsinzur i int
- atartTissea() ol 1

PS200e StChTIMSF oWl woid

enETma it

timeFowInTimer

+ penCuarariMesely it

s A el

* stspTamerx int

GlobalTime

+ SaveHousIhaw N i

+ msvetAnulesimrune: ol el

* zetAlarmOn m

* shpSosesichT mefiowl ) voud

alohal Ve

> heTme: It

+ gnCamaniTioas o
+ saveTime(:




Define Design Class Diagram

alarmoTime alarmil Time alarm2Time prmem———
+ thisTima: Int + this Tims: Int e
thisTime: Int + thizTime: int
+ rasetAlamm); ink + raggralammi) mt + pazataam) e
[+ resetdamml: it
+ selAlarmOni). inl + salhlarmOni). nl + gelalammOnd) it
. [+ setalarmOn): inl
+ cinpp[sicepTime: inty v + cioop{seepTime: ity vod '+ sleepisiespTime: it voxd
[+ shepiakepTime. ntL vorl
AlarmManager
= alarmindesx: it
= alarmiArtvatad: honkan
+ glam Activabad: booksan
= alarm2Acivated. booksan
= alarmaAcivatad: bookan
1 1 { ' g + alarmSavetiour: boolaan
alarmi alarm1 pram—— T + slamSaehingte. booisan
i
+ alarmiActvated: booean N " p
AESTIVLASIIES & RHOmaan | + almzActistad: boolsan ~ alamanctvates: bonisan Farmitlies besiaan
+ BRtAlamOCe ) e * gelalams 10N n + gatAlarminda ) mt
+ HllALamOTyps: tips o * BeaTON s " Emman e : »
N - Tl = kilAlarm A [bypek by 0 + saldlarmindax]addindse: inf): int
-+ satTrsatamHournow. nt). mnt * Killslamzilype). tree - kLA peE hps
-t + saThsAlaIMHoEhour i) Int T . TR Ao i —_— = melAa o hour ). it
[+ selTrigAlamMirbaiminule: intl- inl + sEiAlammidinnziminuta: im): nt
ettt ) + selTrigalamMivatairinute. nt). inl + BeThEABMMINUMINtS: I09): It
= sCivalasEmI); int
+ EillAlami). nl
Buzzer
+ il type
+ umCrBuzzen: iype
+ mETaXhREaT Ype
+ mAEmRing (1 ink




Design Traceability Analysis
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Design Traceability Analysis

Functional Requirement
R1.0. Set Time

R.20 Set Timer

R.2.1 Start Timer
R22 Stop Timer

RL3.0 Start Stopwatch
R.3.1 Stop Stopwatch
RL3.2 Reset Stopwatch

RA4.0 Activate / Deactivate Alarm

R4.1 Turn On/Off Alarm
R4.2 Change Alarm

R4.3 Set Alarm

User Case
——— 1_ Set Time

—— 2 Set Timer
—— 3_Start Timer
—— = 4 Stop Timer
——— 5. Start Stopwatch
————+w 6. Stop Stopwatch
—————— 7. Reset Stopwatch

———» 8 MActivate / Deactivate Alarm

—— & 9. Turn On/Off Alarm
——  10. Change Alarm

——————— 11. Set Alarm

1 System Operation

1. enterSettingTime

2. setTimeSecond

3. timeSaveSecond

4. setTimeHour

5. timeSaveHour

6. setTimeMinute

7. timeSaveMinute

8. setYear

8. timeSaveYear

9. setMonth

10. timeSavelMonth

11. setDay

12. timeSaveDay

13. exitSettingTime

14 setTimerMinute

15.timerSaveMinute

16setTimerHaour

17 timerSaveHour

18startTimer

19timerTimeStart

20stopTimer

21timerTimeStop

22 startStopwatch

23 stopwatchTimeStart

24 stopStopwatch

\ 25 stopwatchTimeStop
4 26 resetStopwatch

427 stopwatchTimeset

28.activateAlarm

29.alarmCn

30.deactivateAlarm

31.alarmOff
—»32alarmRing

— = 33killalarm

i o 34 alarmStopRing
| 35.changeAlarmDisplay
. B 36.alarmDisplayChange

:me‘thod

|enterSettingTime(button: inty void
|setTimeSeconds{button: int:: boolean
|setTimeHour{button: int): boclean
:setTimeMinutes[buttDr[ intg boolean
:set\’ear[buttor[ int): boolean
isetMonth[buttor[ intk boolean
:setDay[buttorl: int): boolean
:exitSettingTime[buttDr[ int): boolean
| setTimerMinutes(button: int) boolean
|setTimerHour({button: int): boolean

| startTimer(button: int): boolean
:stDpTimer[button: intk boolean
:resetstopwatch[buttorl: int): boolean
istartstopwatch[button: int): boolean
'stopStopwatch(button: int) int
:changeAIarm[buttor[ int) int
|enterSettingAlarm{button: int) void
|setalarmMinute(button: int) boolean
|setAlarmHour{button: inth boolean
|exitsettingAlarm{button: int: void
:activateAIarm[buttor[ inty: boclean
:deactivateAIarm[button: intk boolean

+
lisdlarmRing(: boolean

I
:kiIIAIarm[buttorl: int): boolean

' makeRandonNumber{button: int): int
|setRange(button: intk int
|resetNumberRange{button: inty int
|enterSettingModes(button: int): int
:changeModESEIectabIe[button: int) int

T

:selectMode[modesSeIecTableNext intk boolean
|exitSettingMode(: void

' getDisplayObject(; int

1

|changeModeDisplay(: int
|enterSettingGlobalTime(button: int): void

| setGlobalTimeMinute(button: int) int
|setGlobalTimeHour(button: int) int
!Eﬂ(itSettingGIobaITime[buttort intk void

class

System



Design Traceability Analysis

RA4.1 Turn On/Off Alarm
R.4.2 Change Alarm
R4.3 Set Alarm

R5.0 Set Mumber Range

RL5.1 Generate Random Mumber

R.5.2 Reset Number Range
RE.0 Set Global Time
R7.0 Change Mode

R8.0 Set Mode

RO9.0 Display

R10.0 Alarm

——————— 9. Turn On/Off Alarm
——  10. Change Alarm
——————& 11. Set Alarm

————— 12. Set Number Range

——— 15. Set Global Time
——— 16. Change Mode Display
——— 17. Set Mode

— 18 Display

——— 19 Alarm

& 32alarmRing

| = 33killAlarm

! = 34alarmStopRing

| 35.changeAlarmDisplay
I’ﬁt 38.alarmDisplayChange
| —_ ————» 37. enterSettingAlarm

— 38. setAlarmHour

w42, exitSettingAlarm
43 setRange
e 44 =aveRange
y:d-i makeRandomMumber
46. randomMumberGenerate
47. resetRandomMNumber

48. randonNumberSetRange
49, enterSettingGlobalTime

e
.

- T
N .
\\%\:‘n
N \\“\\.Q‘\ 50. setGlobalTimeHour
w0 51, globalTimesaveHour

\* 52 setGlobalTimeMinute
N \ 53. globalTimeSaveMinute
ey 54. exitSettingGlobalTime
{‘\\\\\t\\\\\ 55. changeModeDisplay

S

W

\\t‘\‘\\\\ * 57 enterSettingMade
R\\\‘ 58. changeModeSelectable

56. modeDisplayMext
Y .

459. modeSelectableNext

Y,
'y,

‘\\\" 60. selectMode

+

I

I

I

1

I

I,

I

I

I

I

T

I

T

I

t

I

+

I

I

1

L

I

I

: %
| " %61, modeSave
i “62. exitSettingMode
T
1
U
I
+
I
I
I
1
I
I,
I
I
I
I
T
I
T
I
t
I
+
I
L

\changeModeDisplay(: int
\enterSettingGlobalTime(button: int): void
| setGlobalTimeMinute(button: int}: int
|setGlobalTimeHour(button: int): int
:ExitSettingGIDbaITime[buttDr[ int): void
isetTimeSeconds[button: int): boolean
:setTimeHour[button: int): boolean
:setDay[button: inty boolean

|setMonthibutton: int): boolean setTime
|setYear(button: int) boolean

______ 'setTimeMinutes(button: inty: boolean
| startStopwatchy; boolean
istopstopwatch[) int stopwatch

:resetStopwatchD: boolean
!stopTimerTimeFlow(: void
:saveMinutes[minute: int) int
\saveHour(hour: intf int
\startTimer(: boolean
:stopTImer[}: boolean
|stopTimerTimeFlow
isaveHour[houn inty: int

timeFlowlInStopwatch

Timer

timeFlowinTimer

- - — GlobalTime

:saveMlnutes[mmute: int) int
! P
IsetRange[numben int) |-nt numberGenerator
:makeRananNumberDc int
|getAlarmindexi: int
|setAlarmindex{addindex int): int
1 - .

etal H hour: int}: int
|sELAarm u?ur[ aur1 i o AlarmManager
setalarmMinute/minute: int) int
:activateﬁlarm[)c boolean
t
:kiIIAIarm[}: boolean
:set&larmﬂDn : boolean
killalarmO{: boolean
! - — alarm0
\setThisAlarmHour(hour int): int
|setThisAlarmMinute{minute: int) int
|setAlarm10n : beclean
:kiIIAIarmm: boolean
1 B R alarm1
1setThisAlarmHourfhour: int) int
t
:setThisAIarmMinute[minutE: int): int
:setAIarmEDn : boolean
-
Iklll;&larmZ[}c boolean alarmz

\setThisAlarmHour(hour: int): int
|setThisAlarmMinute({minute: int) int
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iresetﬁlarm[:l: int
(setAlarmOCnfy int alarm3Time
\sleepisleepTime: int) void

\stopStopwatchTimeFlow(): void

\getCurrentTime(): int

:resetﬁ.larm[:c int TimeFlow
isetﬁ.larm[}n[:c int
:saueTimE[:l: ink
|getCurrentTime(): int

timekeepin
(saveTime() int Fing
\timerTimerElapseftime: intk void
i5tup'nr.ratchTim.EEIap%e[timE: int): void Display
1getDisplayCbject]: int
:addMDdE‘lndE‘:{DI int
I
rturnOnBuzzer(): void
I Buzzer

lisAlarmRing(): boolean

:;auECurrentMDdes[:c int

\changeModeSelectable(y int

(selectMode(modesSelecTableMext int) boolean SaveModes
|getCurrentModes(y int

:resetCurrentMDdes[:c int
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