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2041.

Design Real Use Case

Use Case Set Time
Actor User

Purpose AASl AlZtE E78strt.

Overview UserZ} Funct, Start, Reset 7| O| &3l A|7tS HETICH
Type Evident

Cross Reference

Functional Requirements : R.1.1, R.1.2

Pre-Requisites

Mode?} Time-Keeping &FE{ OO L,

Typical Courses
Of Events

(A) : Actor, (S) : System

1. (A) : FunctHHEZS 227 S ELC}

8% Z Funct HES =8 Chg FZoE gofjZich
->&(1), £(10), Al(), Al(10), (1), Z(10), 8, 2Y =22 4
Y2 g+ At

6. (S): tg T 2822 HO{7tl= AS HESoh

7.(A) : 282 OM2E Funct HHES 2=t +ELL

8. (5 : 28 #e MEotd Azt BA| ofHS SHTHCt

Alternative Courses
Of Events

N/A

Exceptional Courses
Of Events

E6. 12A|ZF ZBH A 1208 HZ =+ 88
E8. YME Funct HES 2x7t
PSESglgn s




Use Case Display Time

Actor System
Purpose AlZh 8 South FinderE UserOl Al A|lZAH 22 HOFEL
Overview A2t % South FinderE MO EA|HCE,

Type Hidden

Cross Reference

Functional Requirements : R.1.2 R.1.1

Pre-Requisites

Mode?} Time-Keeping AFE{OfOF SHCH,

Typical Courses

(A) : Actor, (S) : System

Of Events 1. (S) : Set TimeO|lM 2FE AlZts 2pHO| FEA[SIC
Alternative Courses N/A
Of Events
Exceptional Courses N/A
Of Events
Use Case Set Timer
Actor User
Purpose Timer AlZtS A7EoH0t
Overview User?t Adt= 242 Y ESH0] TimerE AETHCL
Type Evident

Cross Reference

Functional Requirements : R2.1, R.2.2

Pre-Requisites

Mode?} Timer &EfO{Of StCH
Select FunctionO| Timer7} ON AEfOJOf ShC}.

Typical Courses
Of Events

(A) : Actor, (S) : System

1. (A) : Timer 7|52 MH =MZ2 2FE A%t
2. (5) : 28 FLo =XE ZHelrt

3. (A) : Start(+)BH{E1t Reset(-HES 0|8sHM F+& HHS
1 Funct HHES O|83dM Ctg F#te=z FHOojZtrt

->Z(1) £(10) (1) =(10) Al(1) Al(10) =Mtz 282 =+ AUCL
4. (5 : g # 2822 goj7t= AS Br=ot0)

5 (A) : ¥ Y & AME Start HES =8 TimerS 2SSt

6. (5 : oM 2EE AMU2ZEH TimerE ASAIZICH

[
I

Alternative Courses
Of Events

N/A

Exceptional Courses
Of Events

E3. A O0| 99A|Zt 59& 59X & HZ £ QiCh




Use Case

Beep Timer Buzzer

Actor System
Purpose Timer2| Buzzer& 2&ICt.
] User?t A7&E3t Timer A|ZFO| XLt SystemO| 5&Zt Buzzerg
Overview ol
Type Hidden

Cross Reference

Functional Requirements : R.2.2, R2.1, R2.3

Pre-Requisites

HEE A|ZH0| 25 X|Ltof BiCE,
Select Function®|A TimerZ} ON AtE{OjOf ShC}.

Typical Courses

(A) : Actor, (S) : System

Of Events 1. (S) : BEE Timer7} ELH Buzzerg =2EILCI
Alternative Courses N/A
Of Events
Exceptional Courses N/A
Of Events
Use Case Stop Timer Buzzer
Actor User
Purpose Timer2| BuzzerE HECL
Overview User’t HES =2{ BuzzerE FA| HELL
Type Evident

Cross Reference

Functional Requirements : R2.3, R.2.2

Pre-Requisites

Timer2| Buzzer?} 22|= AE{0O{Of SHC.
Select Function®|Al Timer?} ON 2fEfOJOF StC}.

. (A) : Actor, (S) : System
Typical Courses
yp 1. (A) : Mode HIES o3t 9o|o| HES w2C}
Of Events 2 (S) : Bumer® EA| BAD Efo|oE %73 Bt
Alternative Courses N/A
Of Events
Exceptional Courses N/A

Of Events




Use Case

Start Stopwatch

Actor User
Purpose 2ERKE HSAIZL
Overview User?t StopwatchE ZH-&A|ZICE,
Type Evident

Cross Reference

Functional Requirements : R.3.1

Pre-Requisites

Select FunctionOfl Stopwatch?t ON AfE{OfOF SHCH,

Typical Courses

(A) : Actor, (S) : System
1. (A) : Start HES FE2r}

i [ 2. (5): AEYXIE HEAZIT
Alternative Courses N/A
Of Events
Exceptional Courses N/A
Of Events
Use Case Store Lap & Split
Actor User
Purpose Stopwatch@| Lapdt Splite A ASHCt,
] Stopwatch7b AJZHEl HEHOIA Funct?| & =2 LapDt Splitg X
Overview .
Shling
Type Evident

Cross Reference

Functional Requirements : R.3.2

Pre-Requisites

StopwatchZt 2&& Q1 2EfO{OF BtC}.
Select Function0| Stopwatch?t ON fE{O{OF SHC}

Typical Courses

(A) : Actor, (S) : System
1. (A) : Funct7| & FZ2C}

Of Events 2. (S) : Lap & SplitS MESC}
Alternative Courses N/A
Of Events

Exceptional Courses
Of Events

E2. 302 =itotH O Ol HIOIH7F MEEX HE3.




Use Case

Pause Stopwatch

Actor User
Purpose StopwatchS LAl ZX[SALE 8 A7 ohet.
. A5 3¢ StopwatchE Start HHES =8 BX|A|ZICH EX| &
Overview =o L
ENOIAl CHA| Start HHES +28 X§7iTHCt.
Type Evident

Cross Reference

Functional Requirements : R.3.3

Pre-Requisites

Select FunctionOfl Stopwatch?t ON AfE{OfOfF L,

(A) : Actor, (S) : System

. 1. (A == FELOL
Typical Courses (A) : Startt 23 FEC
- 2. (S) : StopwatchS HX|A|ZIC}
Of Events 3. (A) : StartH{ES ChA| 20},
4. (S) : StopwatchE EX| = A|ZHEEH I7{ Lt
Alternative Courses N/A
Of Events
Exceptional Courses N/A
Of Events
Use Case Check Lap & Split
Actor User
Purpose ATHER] MZE Lapdt Split AlZHS =FQlIotLt.
] Funct HES 2X7F =2 MZEl Lap, Split CIOJES &g £
Overview ol
UCF,
Type Evident

Cross Reference

Functional Requirements : R.3.4

Pre-Requisites

MEE Lap & Split TIO[E{7} StLt O] & EX{sHOF BHC.
Stopwatch7t LA|IZX| 2EfO{OF SHCY,
Select FunctionOfl StopwatchZt ON AFE{OfOF ST,

Typical Courses
Of Events

(A) : Actor, (S) : System

1. (A) : FunctHHES 2x7t F2rt

2. (S) : ”NE ﬂiAI = 220 2Ax HojEe HZE HEAIS
0 AZH 220 AZHS HEA|SHCL

3. (A) : Start(Ct2)HE1} Reset(O|THES 0|83 #St= OO

EHE =olotot.
S>EA =Me 1H Lap > 19 Split > 2 > Lap > 2 Split
> ... O|C}

4. (S) : User?| &0 2= HO|HE Z3iCt,

5. (A) : CHA| SO0t7t2{H Funct HES FECt

6. (S) : LAIFX|El StopwatchE 3tHS HA|SCE
Alternative Courses N/A

Of Events

Exceptional Courses
Of Events

E2. M= CIOIE7t glg 8% HSotA| Hett.




Use Case Reset Stopwatch

Actor User
Purpose Stopwatch®| G|O|E{E Z7|s}etet.
Overview Reset HES =2 A[ZH} MEE Lap, Split HIO|HE Z=7|s}stot,
Type Evident
Cross Reference Functional Requirements : R.3.5

StopwatchZ7t LA|IZX| EfO{OF LY,

HreRequisites Select FunctionOll StopwatchZt ON &E{O{OF L},

(A) : Actor, (S) : System
Typical Courses 1. (A) : ResetH|E2 FELI.

Of Events 2. (S) 1 N2 022 Z7|35t3 Lap & Split HOHE 2F
2= 7| 2totkLt,

Alternative Courses

Of Events N/A

Exceptional Courses | E2. Stopwatch?7t & SO Reset HES =2|& =7|25}HK|
Of Events =L




Use Case Set Alarm
Actor User

Purpose AlarmZ 273 otr}.

Overview User?t Adte= A[ZHOl 2EO] S2|A A2t 8 &7E%HC)
Type Evident

Cross Reference

Functional Requirements : R4.1 R4.2

Pre-Requisites

Select FunctionO| AlarmZ} ON AEfO{Of StiC},

Typical Courses
Of Events

(A) : Actor, (S) : System

. (A) : Mode HHEZ &2 AlarmZ =0 R UL}
C(S)  MEE L 2|AEQl A MM HIO|HE HEAISICL

)
)
(A) : Start(Ct2)H =2} Reset(O|THHES 0|8dA 22EE
SHOISHD}, (Y(ERhE EAISHE £&20| Yol M E AlZH24h
EONDF BHH BEA|SICE EBE HEZ(2] LCD T 12A|2RH 7Y
of ME0| =AUZE Hols==zaEL0 Ozt e A R E
LIEtLH DY, 6A|Q] O] Y22 ON/OFF O|£E LIEHCE)

4.(S): YO X= HOIHE 2tHO| ®HA|THCE,
5. (A) : Funct HHEZ 2x7t FECLC}L

6. (S) : AN HAIE LEO| MEE 2dot= 2H

= H-HO 7
4y 3ol sEg Zwolr;

7. (A) : €& ON/OFF, 2(1 eman Z(102/At2]), Al(12lAt2]),
Al(109] XtE]), 80'(°J2H\— ZEQ) SAMCZE ZZtS MAESHA
| Start HHE0| +(ON), Reset HHEO| —(OFF)Q| 7|s& ot
Funct HEZ =& Efg HdEez ol = Ut

8. (S) : User?| &80 X&= AEES MSTHCL

9. (A) : Funct HHEZ2 2x7t 58 28 S MNESIAHLE, Reset H
=2 22 =2 LES 2[2E0AM AfATHCt

10. (S) YO A S MY E= AFTChL

1

2
3.
=)

ﬂJIO

rOI-

FC}

Alternative Courses
Of Events

N/A

Exceptional Courses
Of Events

[
JLEL)

62 -

E2. M & CIOIE7 gle 8% HZ MEEE EEE 2T
E10. €& 2|2E= Alarm 7|52 MESHK| ROtE APH|EX
=Lt




Use Case

Beep Alarm Buzzer

Actor System

Purpose Alarm@| BuzzerE £2ICh

Overview User?t A&l Alarm A|ZHO| E|™ SystemO| H{XE &2ICt,
Type Hidden

Cross Reference

Functional Requirements : R4.2 R4.1 R4.3 R44

Pre-Requisites

Set AlarmOi|A{ 20| ON &[0 M7-sH AlZtat LKX|s{OF LY,
Select FunctionO|A AlarmO| ON AHE{O{OF StC},

Typical Courses

(A) : Actor, (S) : System

Of Events 1.(S) : HHE AlZto] =E2E AR 127t HYE 220t
Alternative Courses N/A
Of Events
Exceptional Courses |, oo wmsic soloje wix7t 22/x oert
Of Events
Use Case Stop Alarm Buzzer
Actor User
Purpose Alarm@| Buzzerg ZFA| Y=L
Overview Buzzer?l 82|= S0 StartLt ResetHES =2 B =Lt
Type Evident

Cross Reference

Functional Requirements : R4.3 R4.2

Pre-Requisites

Alarm®| Buzzer/ Z2|= EfO{OF BtC}
Select FunctionO| Stopwatch?}t ON fE{O{OF SHC}

Typical Courses

(A) : Actor, (S) : System
1. (A) : StartLl ResetHEZ2 SFECLCt

Of Events 2.(5) : 2211 Y= HNE SA| HECL

Alternative Courses N/A
Of Events

Exceptional Courses |E1. Timer?t Ci27 Mode E£& Funct HEZS 55 8%
Of Events Snooze”Zt E=ICt,




Use Case Set Snooze
Actor User
Purpose U2k SnoozeE HHTILY.
Overvie User7t Modelt FunctHHEZ2 =2 HME ZHA| B3 58 2
verview ° N
Of CtAl S2[A otCt
Type Evident
Cross Reference Functional Requirements ; R4.4 R4.2
Pre-Requisit Alarm®@| Buzzer?t 22|= EHO{OF StC}
re-rnequisiies . "
9 Select Function®|Al AlarmO| ON AfEJO{Of L},

(A) : Actor, (S) : System

Typical Courses 1. (A) : Model} FunctHHES +ELC}
Of Events 2. (S) : HYME ZA| HF1D 52 30| CiA| 2222 YA| L&t
2 2ot}
Alternative Courses
N/A
Of Events
Exceptional Courses N/A

Of Events




Use Case Set Scope
Actor User

Purpose e 4 gelg 28

Overview UserZt the= ol 2 HRIE HSiCH
Type Evident

Cross Reference

Functional Requirements : R5.1 R5.2

Pre-Requisites

Select FunctionO Random Number Generator?} ON AHEHOfOf
oL,

Typical Courses
Of Events

(A) : Actor, (S) : System

1. (A) : Random Number Generator 2 E0{ TIstC},

2. (S): HY 4% 7|52 Mot

3. (A) : Start(+)H{ =1 Reset(-)HHES O|83sAM HHYE HE
Ct 77to] 80| 22 &M FunctZ CFE XtEle HFPS=Z Ho

ZtCt,

->A|ZH BEAIEO| 6XI2|Z 15E| 9999997HX| HQIE e 4= ULt
4. (S) : 4 FQ FZO| =XtE Zwrolrt

5. (A) : Start HES 2=x=7F =2 ¥ N = U Hd 7ls
o2 HOoj7tCt

6. (S) : = MY 7|52 NSt

—

Alternative Courses
Of Events

N/A

Exceptional Courses
Of Events

N/A




Use Case

Generate Random Number

Actor User

Purpose AEE 8 WolM =5 d-dstrt

Overview Set ScopeOi| 2|8 FofTl He| LN H=E & dotC)
Type Evident

Cross Reference

Functional Requirements : R.5.1 R5.2

Pre-Requisites

Select Function® Random Number Generator7t ON AHE[ O] OF
OFCt

Set Scopel| &7 2t0[ 10|4 O|0O{OF BtC},

(A) : Actor, (S) : System

. 1. (A) : Start HHESZ 2X7F £ 2L}
Typical Courses ) . N AEr N
of E 2. (S) : A78E H oA H+E ddotnt
vents 3. (A) : Reset HES F2C}
4.(S) : CIA| HQIE MH 7|22 EO0tzZtCh
Alternative Courses N/A
Of Events
Exceptional Courses of MM 7H0| 0 HO RFESIK| OFr
Of Events Set Scopel| A7 20| 0¥ <2 & SoHA| A=Lt.
Use Case Generate Random Direction
Actor User
Purpose Yolo| geks Wdstn HA|SHCt
Overview User’t HES =8 olo| diskg MMstE 7|58 AMdlstot
Type Evident

Cross Reference

Functional Requirements : R.6.1

Pre-Requisites

Select FunctionO®| Random Direction Generator7} ON AHEHOf Of
ShCt.

Random Direction Generator 7|52 MEiSH AEJO{OF SHC}.

Typical Courses
Of Events

(A) : Actor, (S) : System
1. (A) : Start tH%% +Ert
2. (S) : 2 o £

EH Ol Ko}
oTl=l o=
+o LCD01| ZUE =7

| X0 SEA

0
Ho

M
L)

Alternative Courses
Of Events

N/A

Exceptional Courses
Of Events

N/A




Use Case

Select Function

Actor User

Purpose 7lsg HH E= 2ot

Overview Mode HHEL R 7|55 MHSIAHLL 48 + ULt
Type Evident

Cross Reference

Functional Requirements : R.6.1

Pre-Requisites

N/A

Typical Courses
Of Events

(A) : Actor, (S) : System

1. (A) : Mode HES 2x7F F=ECt

2. (S) : Time Keeping2 A 2let 5742 7|52 ON/OFF dt= A
3 7Iss MSctot

3. (A) : StartfON)H{E E= ResetOFPAHES =23 2 7|
285t Funct HEL R Lhg 7|5 2822 EOo{ZiCt
->Timer, Stopwatch, Alarm, Random Number Generator,
Random Direction Generator =22 HA|EICH

4. (S) : Y0 X= 282 MS5HH, 3712 7|50] ONE[EH &
¥E2 NMEstD Time-Keeping StHSZ =O0tZHCH

5 (A) : Mode HHES =8| CIg 7|5& MHSICL

6. (S) : ON E0fQ= 7|52 =AUZ MISHCt

or
mjo

Alternative Courses
Of Events

N/A

Exceptional Courses
Of Events

A
(=}

-

00k

E2. Time Keeping 7|52 ON E0{Ues A= Faotrt.
E6. AIO|2 S = 3¢ 3|5 MESIX| YoW CHA| TimerfH

Meig ARSI

—




2042. Design Reports, Ul, and Storyboards

0. Buttons and Indicators Overview

12|

MODE

START °

» Mode, Funct, Start, Reset 4702| HE
H 52|29 607§2] LCD(RDG, South Finder, On/Off Indicator &)
29 2N, AlZH AM/PM, 8 02 E HA|SE LCD Segments



1. Time Keeping

p 5 13¢ QY 23 3A| 28& 56X (ONE &zho| =X|

=
ALl fIXIE LBt = 34| &l LCDRt H5

22t Indicatore BE 7|S0A A

2. Timer

AIE=S)
)

a

» 8= 00=0|A E[O|HE

Xt
~

SAF 377t g1tk 25



3. Stopwatch

» Lap & Split 2l A|@BM=Z XMEE Split HO|HE =2l Z2 o)



4. Alarm

of, 22 Y 214 30222 HFEE[0

FEE| 7749 LCD7t Y~ERYUe o|O|)

2
=

O] ON E|0{RU= AEH(6A| &

HtS
o

(12A]
ot
=

|11

= O
E——

S| LCDZ7t ON/OFF

F

-
o
o

(=13
=



5. Random Number Generator

o

» 0~200002|

Xtz A

2 5270|2t= =

| -
= =

E o
—

» Start H



6. Random Direction Generator

» Random Direction Generator 7|2 MEHSE Default 2FEf

p Start HE=S =2 UF 70|2t= =7t SgE0f

74U HS2| LCDE

©

PS|
==
[

g%



7. Select Function

p 3HR] 7|s9 Alarm 7|5S ONCE AH

» S5EF 7|52 Random Direction Generator 7| 5&

SiK| OFF AEjZ o] Qe

e~
ot

B

rl>



2043. Refine System Architecture

Domain
] ] ]
Select Function Time Keeping Stopwatch
[ ] [ |
Timer Alarm Random Number Generator
| |
Random Direction Generator Buzzer
] ] ]
Timer Data Function List Alarm List
] 1
Time Data Lap and Split List




2044. Define Interaction

1. Set Time

Diagrams

interaction Set Time )

TimeKeeping TimeData

1:reqSetTime()

...................................

Eq:. ......

T

3 : serveSetTime

2 > manageTime()

=,

A 4

oPt 4 sefTimePart
' - setTimePart() - 5 : saveTimePart()
e I.ﬁ """"""""" BisEved T :
! 7 : serveMextTimePart : H
break [PressFunct > 2000]
8 : reqStore() _

:‘:. ......

I

9 : displayTime()




2. Set Timer

interaction setTimer )

Timer

TimerData

K mmmmmaa

: User . .

1: reqSetTimer() o . .
AENNNNRNE NN i ;

; 2 : serveSetTimer ; :

loop } !
: 3 : setTimerPart() L '

: 4 : saveTimerPart() :

: 6 :nextTimerPart :
break J [(PressStart == true) || (PressReset == trie)] ;
alt : :
E[PressStan == true] : '
: 7 : regStartTimer() - 8 : regTimerData() L :

5 9 retunTimerData U
10 : start() 5
F0 % O N O A S :
! 11 : displayTimer 1 :
[PressReset == true] : '
; 12 : reqResetTimer() : :
: 13 : initTimerData() o
e LT M4t initiated
! 15 : reset complete H :




3. Stop Timer Buzzer

interaction StopTimerBuzzer )

' 1: reqStopTimerBuzzer()

H 2 : reqStop()

3 : stopped !

e
H 4 : stopped .

4. Start Stopwatch

interaction StartStopwatch )

% Stopwatch

3 started

- User
1 : reqStartStopwatch() ._..
[ ; | 2 start()
T ||



5. Store Lap & Split

interaction Store Lap&Split )

% Stopwatch

: User

loop (1.30) ) '

1 1 : regStoreLapSplit() L «create»
: Tl-..... 2 storeLapSpiit) | LapsSplitList
""""""" 3vstored
e A Stored T ;
6. Pause Stopwatch
interaction Pause Stopwatch )
% Stopwatch
: User i

1 : reqPause() .
bbb e
! 2 : paused '
E 3 :regResume()
O o R A R .
: 4 : resumed '




7. Check Lap & Split

interaction Check Lap&Split )

% Stopwatch LapSplitList
: User :

i 1: reqCheckList() Al

H 2 : getlist() :

3 - returnList

( T4 display First LapasSplit : ;

loop J ¢ :
E 5 : regNextLapSplit() | :

' 6 : getNextNode() E

: 7 : show next Lap&Split i '

break [pressFunct == true] : :

E 8 : reqBacktoStopwatch() o ;

H 9 : display Stopwatch : '

8. Reset Stopwatch

interaction Reset Stopwatch )

2

Lifelinel: User

1 : reqReset()

2 : resetStopwatch()

| —

«destroy»

A 4

4 : display Stopwatch




9. Set Alarm

interaction Set Alarm J

: User

3 1: reqSetAlarm()

2 - getAlarmList()

3 : return AlarmList

W

[isListEmpty == true]

6 : regNextAlarm()

7 - getMNextMode()

8 : display next Alarm

break [PressFunct > 2000]

: 9 - reqDetailSet()

10 : serve detail set

3 11 : setAlarmPart()

12 : updateList()

R 13 updated

break J [ (pressFunct = 2000) || (pressReset > 2000} ]

K |

[é)ressFunct = 2000]

15 reqSaveAlarm() 16 updateList()

o 17 updated T

[pressResst > 2000]
18 : regDeleteAlarm()

19 : deleteAlarm()

20 : updateList()

ST 217 updated

22 - display AlarmList




10. Stop Alarm Buzzer

interaction Stop Alarm Buzzer )

A

Alarm

Buzzer

: User
: 1 : reqStopAlarmBuzzer()

4 : stopped

?G .............................................. ™

2 : reqStop()

R A e 1]

3 : stopped H

11. Set Snooze

interaction SetSnooze J

R

: User

1 : reqSetSnooze()

2 : reqStop()

ST Sistopped

2 N
3: stopped

Y

«creatén
4 : createSriooze()

i




12. Set Scope

interaction Set Scope )

% RandomMNumberGenerator
: User I
1: reqSetScope() o
pEmspaspemayaspaqeagnnageays 2-serve SetScope T H
loop H

3 : setScopePart()

4 : next Scope Part

break ] [oressStart > 2000] 5

: 5 : saveScope()

13. Generate Random Number

interaction Generate Random Number )

% RandomNumberGenerator
: User
loop (1*) JbressStart = 2000
M[:press ] 1 : regRandomMNumber() T
e e e e 1
! 2 : show random number H
break [pressReset == true]
: 3 - reqBackToSetScope() -
358 G0 5 5 0 5 0 1 U O A B A o B i

4 : return to set scope




14. Generate Random Direction

interaction Generate Random Direction )

X

: User

RandombDirectionGenerator

loop [pressStart == true]

: reqgRandomDirection()

B e e PP PR EEEEETREEETIE N EECEEPREES

2 : generateRandomMNumber()

Random Direction

15. Select Function

ion Select Function )

R

: User

loop

1 : regiextFunction()

<

2 : getNextFunction()

SRR RAAR AR AN ]

3 : return next function

break
[pressMode > 2000]
5 : reqSelectFunction()

7 - setFunction()

gy 6 serve select function -+
loo H
L [selectedFunction < 3] !

8 : update()

NN A

9 : updated

a )

hr‘eak J

i[seletedFunction >=3]




2045. Define

Timer

-buzzer: Buzzer
-funcNum: int
-timer: TimerData
-timeThread: Thread
+part: int
-savavalue: int

+reqSetTimen(): void
+setTimerPart): void
+reqStantTimer(): void
+reqResetTimer(): void
+stan(): void
+reqStopTimerBuzzer(): void
+displayTimer(): void

1
1
Buzzer
+on: balean
-imerval: im
-duration: int
+funcType: int
+reqStop(); vaid
+beep(): void
L3
1
i1
Alarm

-funchum: int
-alam: Vecior
-eLCD: inf*] = NULL

+reqSetAlarm(): void
+reqNextAlarm(): void
+getNextNode(): void
+reqDetailSet(): void
+setAlarmPart): void
+reqSaveAlarm(): void
+reqDeleteAlarm(): void
+deleteAlarm(): void
+displayAlarmList(): void
+reqStopAlarmBuzzer(): void
+reqSetSnooze(): void
+createSnonze(Vector): void

1

1

AlarmList

-alarm: Vector

+getAlarmList(): Vector
+updateList(Vector): void

1

TimerData

-sec: int
-secl0: im
-min: int
-minl0: int
-hour: int
-hourl0: int

+saveTimerPart(): int

+reqTimerData(): int[*]
+initTimerData(): void

SelectFunction

“funcNum: int
-functionfist: FunctionList
~currFunct: int
-selectedFunction: int
-eLCD: int[*] = NULL

+reqNextFunction(): void
+reqSelectFunciion(}: void
+setFunciion(): void

1

FunctionList

+alarm: Alarm
+rdg: RandomDirectionGenerator
+mg: RandomNumberGenerator
+imekeeping: TimeKeeping
+imer: Timer

+stopwatch: Stopwatch

1 |Hunctionon: ing#]

+getNextFunction(): int
+update(int num, int on): int

1

0.1

RandomDirectionGenerator

-funchum: int
-result: int
-eLCD: int]*] = NULL

+reqRandomDirection]): void
+generateRandomNumber(): void
+display_eLCD{): void

0.1

Design Class Diagrams

TimeData

~+onaff: int
+format: imt
-sec:int
-secl0:int

-min: int

-min10: int
+hour: int
-hourl0: int
-date: int
“+month: int
-day: int
-manage: Thread

“+run(): void
+saveTimePan(): int

+manageTime(): void
+displayTime(): String

RandomNumberGenerator

+view: View
+funcNum: int
+saveValue: int
+part: int
+scope: int

+reqSetScope): void
+setScopePart(): void

+saveScope(): void

+regRandomM umver(int scape): void
+reqBackToSetScope(): void

1

TimeKeeping

+unchum: int
+time: TimeDam
+eLCD: im] = NULL
+display: Thread
+part: int
+savavalue: int

+reqSetTime(: void
+setTimePan(): void
0.1 |+reqStoreTime(): void
+southFinder(): void
+display Time(): void

Stopwatch

-Ins: Vector
+timeClicked
“+unchum: int
+Islist: LapSplitList
+milsec: int

+sec: int

+min: int

0.1 [+runstop: Thread
“‘_*'—l___‘_‘ +paused: int

“+reqStanStopwatch(): vaid
+stant{): void
+reqStoreLapSpiit(): void
“+reqPause(): void
“+reqResume(): void
+reqCheckList(): void
“+reqNextLapSplit(): void
+getNextNode(): void
+reqBack ToStopwatch(): vaid
+displaylLapSpiit(): void
+reqReset]): void
+resetStopwatchi): void

1
1
LapSplitList
-nadeNum: int
~checkLS: int
-Ins: Veector

+storeLapSplitf): int
+getList(): Vector




2046. Define Traceability Analysis

Operation in Sequence Diagram

1: regSetTime()

Operation in Interaction Diagram

Method

Class

reqSetTime()

setTimePartQ

reqStore()

TimeKeeping

saveTimePartQ

TimeData

2: setTimePart() reqSetTime()
3: regStoreTime() setTimePart()
4: reqSetTimer() saveTimePart()
5: setTimerPart() regstore()

6: reqStartTimer() reqSetTimer()
7. regResetTimer() setTimerPart)

reqSetTimer()

8: reqStopTimerBuzzer()

saveTimerPart()

setTimerPart()

9: regStartStopwatch)

regStartTimer()

reqStartTimer()

10: reqStorelLnS()

reqTimerData()

reqResetTimer()

11: regPauseStopwatch(

startQ

start()

12: reqResumeStopwatch()

displayTimer()

reqStopTimerBuzzer()

13: reqCheckLnSQ

displayTimer()

Timer

regResetTimer()

14: regNextLnSQ

initTimerData(

saveTimerPart()

15: regBackToStopwatch()

regStopTimerBuzzer()

reqTimerData()

initTimerData()

TimerData

reqStop()

16: reqResetStopwatch() reqStop()
17: regSetAlarm() regStartStopwatch()
18: reqDetailSet() start()

beep(

Buzzer

19: setAlarmPart()

regStoreLapSplitQ

reqStartStopwatch()

20: regStoreAlarm()

storeLapSplit(

start()

reqStoreLapSplit()

reqPause()

reqResume()

reqCheckList(

reqMextLapSplit()

getNextNode()

reqBacktoStopwatch()

displayLapsplit

reqReset()

resetStopwatch()

Stopwatch

storeLapSplit()

getlist)

LapSplitList

21: regDeleteAlarm() regPause()

22: reqStopAlarmBuzzer() regResume()

23: regSetsnooze() reqCheckList(

24: reqSetScope() getlist()

25: reqRandomNumber() regNextLapSplitQ

26: reqBackToSetScope() getNextNode()

27: regRandomDirection() regBacktoStopwatch()

28: regNextFuction() reqReset()

29: regSelectFuction() resetStopwatch()

30: setFunction() regSetAlarm()
getAlarmList()
regNextAlarm()
getNextNode()

regSetAlarm()

regDetailSet(

reqNextAlarm()

setAlarmPart()

getNextNode(

updatelList()

regDetailSet(

regSaveAlarm()

setAlarmPart()

regDeleteAlarm()

reqSaveAlarm()

deleteAlarm()

reqDeleteAlarm(

reqStopAlarmBuzzer()

deleteAlarm()

reqStop()

displayAlarmListQ

regSetSnooze()

reqStopAlarmBuzzer()

createSnooze()

reqSetSnooze()

createSnooze()

Alarm

regStop()

reqSetScope()

getAlarmList()

updatelList()

AlarmList

jsetScopePart()

|saveSmpeParTO

reqSetScope()

|reqRandumNumher0

setScopePart()

|reqBackToSetScope(

saveScopePart()

|reqRandom Direction()

reqRandomNumber()

reqBackToSetScope()

RandomNumberGenerator

generateRandomNumber(

regNextFunction()

reqRandomDirection()

getNextFunction()

generateRandomNumber()

iregSelectFunction)

display_eLCDQ

RandomDirectionGenerator

|se’[Fun£t'\cn0

regNextFunction()

|updateq

reqSelectFunction()

setFunction()

SelectFunction

getNextFunction()

update()

FunctionList




