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m Refined Use-case

L

1 Show Time

2 SetTime
1 Show Time 3 Add Time
2 Set Time 4 Change Timeunit
3 Add Time Delete
4 Change Timeunit / Update Time
5 Beep SignalTime Next Mode
6 Update Time Swap Mode
7 Select Mode Delete
8 Swap Mode / Delete
9 Save Data / 8  Time Out
10 Load Data NEW! 9 Beep
11 Time Out 10  Show Stopwatch
12 Show Stopwatch 11 Reset Stopwatch
13 Init Stopwatch 12 Start Stopwatch
14 Start Stopwatch 13 Pause Stopwatch
15  Pause Stopwatch 14 Split Stopwatch
16 Split Stopwatch NEW! 15  Update Stopwatch



- Old Use-case m Refined Use-case

16 Show Timer

Show Timer
18 Start Timer 17 Set Timer
19 Reset Timer 18 Add Timer
20 Set Timer 19 Change Timerunit
21 Add Timer 20 Start Timer

21 Pause Timer
22 Reset Timer

22 Change Timerunit

23 Pause Timer

24 Beep Timer 23 Update Timer
25 Show Alarm 24 Show Alarm
26 Set Alarm 25 Next Alarm
27 Add Alarm 26 Set Alarm

28 Change Alarmunit 27  Add Alarm

29 Stop Alarm Delete
30 Beep Alarm 28 Change Alarmunit

31 Next Alarm 29 Switch Alarm
32 Switch Alarm NEwW! 30 Update Alarm

\




- Old Use-case - Refined Use-case

Show Worldtime Show Worldtime
34 Set City > 32 Select City
35 Calculate Worldtime > Delete
36 Set Summertime 33 Set Summertime
37 Show Game 34 Show Game
38 Show Dinosaur 35 Show Dinosaur
39 Show Background 36 Show Background
40 Start Game 37 Start Game
41 Dinosaur Jump 38 Dinosaur Jump
42 Show Hurdle 39 Show Hurdle
43 Show Birds > Delete
44 Show Cactus 40 Show Cactus
45 Increase Time 41 Increase Time
46 Move Background 42 Move Background
47 Increase Speed > Delete
48 Show Gameover 43 Show Gameover

49 Reset Game 44 Reset Game
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Design Essential Use Cases
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Design Essential Use Cases

Use Case 1. Show Time

Actor User

Purpose AAG R[= AlZE 2 ELL

Overview UserZt Time ModeO| ZIUSIH AlA 2tHS EOF=CL,
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Time ModeO|0{Of BHC},
(U): User, (S): System

1. (U) : Time ModeOf TSI},

2. (S) : Display &fCtofl &, &, &, 2%S SIEHO| Al &, =
£ 10msOtCh F7| Mo 2 HOojELL

N/A

N/A




Design Essential Use Cases

Use Case 2. Set Time
Actor User
Purpose AZtS R}

o A =S (o] I AL e} (@]|
Overview User?} AIZHE $8171 I8l 12! 47 47 stetof e
Type Evident
Pre-Requisites Time ModeO| 0O BtCt,

(U) : User, (S) : System

1. (U): CHEWR L +8)= €4 .

2. (S) : Display0i| AlZt =8 2HS 10ms OICH FI| X2

BOELCH(FEotH = A2t THR|o MZAS A-YM_> 3| A (1
Typical Courses of Events Zx)->AZ M1 )00t Hh o 2O &=L

3. (U) : Add Time, Change Timeunit 52

2=t 7, CHEWX =8 T8)8 72

4. (S): A7t =3 2tHS T =St AMA| LS F=78ot A4

o= F=7golrt,

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 3. Add Time
Actor User
Purpose Il AIZHEHS|Z B7kAZICH
: UserZt AlZH =8 -0 ZIYst |, =8 A|ZF THE 1
Overview W ZI}A|ZICH
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Set time &3 =0|0{0F StCt,

(U) : User, (S) : System
1. (U): D HHEAX[ZH 57hE& +EL

1 =

2. (S): MEH=l A|ZFCRQ|(H, &, &, Al, &, )9 =XIE 14
CiSHE=CE (MEFEl A|ZE B 7F Th|OfCt ol 2l He| =

oK Y= 1 O|20f 14 CisjH HRLHO| =[Z=4)
2 d-™e = QU E SICt (/2% 59->0, A7 23->0,

28~31->1, &: 12->1, A: 2099->1970))

N/A
N/A

M|
e
©

Ql.
=.




Design Essential Use Cases

Use Case 4. Change Timeunit
Actor User
Purpose ANZEE =38 | =" A|ZHEHR S YL
: UserZt AlZH =8 A0 ZIs 5, =3 A7 CHE M
Overview ENsC}
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Set Time A3 & 0|0{OF StC}.

(U): User, (S) : System

1. (U): D HEM|Zt B9 HEB)S 2A =2Ch

2. (S) : MEHSI= A|ZF EHR[F Cr2 T2 FO0{7F S F A
7 CHQIJ} ZHHOIC} (K-> B> Al-> Y>> H o5 %)

N/A

N/A




Design Essential Use Cases

Use Case 5. Update Time

Actor System

PUTEESE A2t 2RZ UpdateSHet.

Overview Systemgl User7t H= 1 & Q Qo z| & % =
Update®tLCt.

Type Hidden

Pre-Requisites N/A

(U) : User, (S) : System

1. (S) : 10msOFCE SX) Al ZHS 10ms® F .
Typical Courses of Events 2.(S): 10msOtCt A, & & @YU Al 2, X E UpdatePtCt.

3.(S) : 10msOCH MZEQIX| £ =olste] M2t AL, Buzzer

£ 2Xx SQt 28 22|=E S FELCL

N
A
|0
Hu
mr
ru
I

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 6. Next Mode

Actor User

Purpose User?l |St= ModeZ2 HZEBIC}

vervion NZAOl= & 6712 ModeZt ZXY501 0 5 2318 471 9]
Mode S0 A Ct2 ModeZ T 2tstCY,

Type Evident

Pre-Requisites N/A
(U) : User, (S) : System
1. (U) : A HE(CHS Mode M2h2 2Lt

2. (S): &d3tE CHE Mode2 1%@&. (2-d2tEl Mode
7} Time Mode, Stopwatch Mode, Timer Mode, Alarm

Mode & 4<% Time->Stopwatch->Timer->Alarm->Time
so= H S 2kotL})

Typical Courses of Events

Alternative Courses of Events N/A

(U) : User, (S) : System

1. (U) : Set Time, Set Timer, Set AIarm Start Game & &
[ A HE(CFS Mode F2h& FELF

2. (S): 2M3tE CHS ModeZE ™ 2HSHX| QF =Lt

Exceptional Courses of Events




Design Essential Use Cases

Use Case 7. Swap Mode

Actor User

Purpose ABHA| B= ModeES HA Hgdeotd, AStE Modes &-d3tottt
OrvEriann E;H}%/I&c.ie% HIZd3tsta, fste HIZ2MatE 2702 Mode & 17/ E MEiSI0] &
Type Evident

Pre-Requisites N/A

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

(U) : User, (S) : System

1. (U) ; HZHE3tst0 A2 ModeZ 7&'0'5._“1.

2. (U): B HHEH|Z2EzhE ZA +

3.5 : X ModeE H| 2t dotst a2ty

Mode._ DisplayOil A Ar2tX| 1 2Hd%t 7t
IX|o| M 2 O{F=Ct)

(U) = ool -1y Mode(17H)% MEHSIO] C =& DHE(ME

.

M
5. (S) : UserZt 52 HEO| s|Edt= ModeE 243151 1 ModeZ T &HsHCt

(V) : User, (S) : System

1. (U) : HZ2d2st 0 42 ModeZ TIY3HCt

2. (U): B HEH|ZEHshS Z2A FELL

3.(S): ¥ ModeE H|§E+¢;§+6+1 M3l 753 ModeE(R7)E EO{ =L},
4. (

5. (

|—|.4>

.(U) : B HEH|ZY3t Fa)2 FELL
. (S) : HIZE 3} 3t HXf ModeE CHA| 24315t 8lE ModeZ =O0FZtCt,

(U) : User, (S) : System
1. (U) : T|me Modeoil)\ CE = Set Timer, Set Alarm, Start Game & € [ B HE(H|
stdzha 24 FECL

. (S) : Time Mode | |2} Set Timer, Set Alarm, Start Game A|0|= H|2MH317t &
f%ﬂﬂi Hl2-d ot X| =Lt




Design Essential Use Cases

Use Case 8. Time Out
Actor System
Purpose HE 80| Sl M, 3 s¢ X[t AjZtS A Lretrt
Overview 4E QM) U 0 L S Xut AZHE AL HAT AZE &
Type Hidden
Pre-Requisites N/A
(U) : User, (S) : System

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Mode X2 Al Timeout A|ZHS 0X 2 X7|3}sHCt

N/A

(U) : User, (S) : System

H.lE OIE:Io Ht O M

C— =

)

. (S):

. (S) : Timeout A|ZtS 10msOtCt S 2ICT,
(S):

. (S):

Timeout A|ZHS 0X 2 X7|3}HC}
Timeout *|7*0| 10271 & 42 oie A|Izt2 o

1. (S) : Time Mode & [[HQF Start Stopwatch, Set Timer, Start Timer,

Set Alarm, Start Game &

L Alofl=

Time OutO| YO{L}X]|

OH—
Lo|_




Design Essential Use Cases

Use Case 9. Beep

Actor User

Purpose Beep2 2 ZHOIA LI HELE

Overview Beep%% =250 User?f OFFE HEO|L} =28 HZEC}
Type Evident

Pre-Requisites N/A

(U) : User, (S) : System
1.(S): EH M| Beep2 £ AZHS HE|SI0] Beep22
120 1HM 22IC}

Typical Courses of Events 2. (U) : A|7:||9| O|‘-'?— H‘|§O| |_|_ _.I__%q_

3.(S): AlAl BeepS0| & Ol =2[A| RE=Ch (TS HE &
=0l ot BiE 8% =8 Al s AS Beep%% =&l

CF.)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 10. Show Stopwatch

Actor User

Purpose Stopwatch 2tHS 20 &L}

N Us_eylsrét Stopwatch Mode0l| &I &5t Stopwatch 2tHE &
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Stopwatch ModeO|0{OF $HC}.

(U) : User, (S) : System

1. (U) : Stopwatch Mode0j| 7l 25T

2. (S) : Display & EHOl HXH Modell| O| &, SHEHO|
Stopwatch®| &, =&, ME|Z=F F7|H 2= 10msOtCt 20 &
Ct.

N/A

N/A




Design Essential Use Cases

Use Case 11. Reset Stopwatch
Actor User
Purpose Stopwatch& Z7|2}otC}
Overview StopwatCh§ 0= 0= OME|Z(00:00:00)2 Z=7|=}otL},
Type Evident

» Stopwatch ModeO| A StopwatchZt Al HX| =l AE{OfOF
Pre-Requisites Stot

(U) : User, (S) : System
1. (U) : C HHEE=E7[2hE +EL;
2. (S) : Stopwatch@| A|ZFS 02 02X 0ME|2£(00:00:00)2

2 tCt

Typical Courses of Events

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 12. Start Stopwatch

Actor User

Purpose Stopwatch& A|ZStC}

Overview Stopwatchl| &ENE LAIFEX[0M AR 22 HZTICL
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Stopwatch ModeOf|A| StopwatchZt YA| X =l AEfO]OF

orCt.

(U) : User, (S) : System

1. (U) : Stopwatch ModeO| A D HHEA|ZHE +EC
2. (S): D HHEA|ZNHO| =2[H Stopwatchl| HEZ
XM AZt2 = BB

N/A

N/A

:

2A 8




Design Essential Use Cases

Use Case 13. Pause Stopwatch

Actor User

Purpose StopwatchE A|dX|SHLE.

Overview Stopwatch| JEN S A|Z O A LAIEX| 2 HETHCL
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Stopwatch ModeOf| Al Stopwatch@| AE{Z A|ZFO|0fOF BHC},

(U) : User, (S) : System

1. (U) : D HE(EAEX)E =ELt

2. (S): D HHE(ZAI'EX])0] =2|H Stopwatchl| &EIS Al
Lo M APPSR 2 T 2hotC

N/A

N/A




Design Essential Use Cases

Use Case 14. Split Stopwatch
Actor User
olgd S HFO A|7 Clol = o| AlZ+E =
DLpese a—'E 22 Al7|0f S StE Stopwatchl| A|ZH2 2.0
H—= == O —
Overview é."'ﬂWl Eo:l—ff— |_
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Stopwatch ModeO| Al Stopwatch2| AER 7 A|Z+O| O OF Bt
Ct.

(U) User (S) : System

: C HE(Spliya F2CLCt.
2 (S) Display & EH0|| S4X| Mode 0| &2 X1, C HHE(Split)S =
2 2| Stopwatch2| A|ZHZ Display & Ol E0=|—.—Ef
3. (U) : C HHE(Split)S CHA| 2L,
4. (S): 2|2 C HHE(Spli2 =72 M| Stopwatchl| A|ZH2 CHA|
Display 2ol 20 &L}

N/A

N/A




Design Essential Use Cases

Use Case 15. Update Stopwatch

Actor System

Purpose F7|™ 2 2 Stopwatchl| A|ZtS UpdatePHCY.

o Stopustchel HElZ} A1%12 U A2 5212, YA
Type Hidden

Pre-Requisites N/A

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

(U) : User, (S) : System

1 (S) : Stopwatch2| &Ef7} A|ZFY F2, A[ZHZ 10msOtCE 10ms
2IC},

2 (S) : Stopwatch2| & Ef7} LA] HX|Y B2, A4S 7IE HEL

3. (S) : Stopwatch@| A|Z{O| Z[Cf HA| 7|'o *I?JO._l 59:59:995 &1}

St=X| 10msOtCH H| st xatet 22, A4S 78 HECKD O|F

N7 SO EE ANBRHEDIS £2 29 8 T 04 A2t 57}

7h UofLix| QL)

N/A

N/A




Design Essential Use Cases

Use Case 16. Show Timer

Actor User

Purpose Timer 2tHZ 20| &L},

Overview UserZt Timer Moded| Tl SHH Timer 2tHE EO Lt
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Timer ModeO| O OF St}

(U) : User, (S) : System

1. (U) : Timer ModeO]| ZIISHCt

2. (S) : Display &¢HO| X Mode2| O|E 1t SFEHO|| Timer
Ol L2 Al 2, XE 10msOtCt F7|H o2 H 0o F=LCt

N/A

N/A




Design Essential Use Cases

Use Case 17. Set Timer

Actor User

Purpose Timer A|7tS A7 SO

Overview User?t AJZ12 57| 98 Timer AJ2t 43 2fe10] 512
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Timer ModeOf|A Timer A[Z0] OA] 02 025(00:00:00)0| 12
Timer2| & Ef7} LA| ZHX| 0|0 OF BHLY,

(U) : User, (S) : System

1. (U) : C HE(Timer A2 B 24
2. (S) : DisplayOi| Timer A|ZH 47
Moz HOFCH (=385te= A7t EHY

of MZS ZHFM-
> 3| (1 %)-> M (1 %) 0t} 8HOf 20jZCh

3. (U) : Add Timer, Change Timerunit s=
Zt 4™ 2 220 F, C HE(Timer A2 &
Ct.

4.(S): Timer A2t % $lHS 281 8jE A4S
Timer A|Zo 2 HXMSHC}

N/A
N/A




Design Essential Use Cases

Use Case 18. Add Timer
Actor User
Purpose X|EE Timer A7 Bt E =EICL
. User7f Timer 270| T ot 5|, 2L Timer A7t THRIE
Overview 1M Sa|c}
Type Evident
Pre-Requisites Set TimerZt Al &[O{OF StLCE,

(U) : User, (S) : System
1. (V) : D HEAK|Zt 7hHE =EC

- 2.(S): HHEE AlZF EFR{(E, &, &, Al &, )°| TALS 14
Typical Courses of Events ERIES E|’ (MEHE A|ZF CFQ|T} qol|:||_|:|. M| 7l Hol=2 X
270

WEEXA| = E T 0|20 14 LT M He|Lfo| =
=2 gmcﬂ T UL E SHC} (/28 59->0, A[ZE 23- >O))

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 19. Change Timerunit

Actor User

Purpose Timer AlZtS 278 [ 28 A[ZHERR(E HHECH

: UserZt Timer A|ZH A0 ZIQsE &, Mg A|Zt CHRE

Overview MENSIC}

Type Evident

Pre-Requisites Set TimerZt A& = 0|0{0f BtLC},
(U): User, (S) : System

. 1. (V) : D HHEA(Z B #HE) 2 24 +=2L

el Couisss of Freni: 2. (5) : MEHSH= AlZH EHQIS CHS EHRIZ Woj7ha SfE Al
2t EHQI7E ZOICE (£ -> 2> Al-> X)

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 20. Start Timer

Actor User

Purpose TimerE A|Z}oHCL,

Overview Timer2| MENE LA|EX|OAM A2t = HHDIC},
Type Evident

Timer Mode®{| A Timer A|Z+0| OA| 0& 025(00:00:00)0| 1

Pre-Requisites Timer®| AfE}7} QUA|EIX| 0] 0fOF i,

(U) : User, (S) : System
Typical Courses of Events 1. (U) : Timer ModeOl| M D HEAE)S 2L
2. (S) : TimerQ| &EfE LA|EX[O|M A2 = HBTHC

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 21. Pause Timer

Actor User

Purpose Timerg YA["EX[StC}

Overview TimerQ| &EfE A|ZO|A LAIEX|Z HZADICL,
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Timer ModeO| Al Timer Mode2| AE{ 7} A|ZHO| O OF SHLF,

(U) : User, (S) : System

1. (U) : Timer ModeOA| D HHE(LA|EX)Z FELL

2. (S) : D HE(ZA'EX)O] =2|™ Timer Mode2| &Ef7}
AMZEOM LAEX| 2 HF O}

N/A

N/A




Design Essential Use Cases

Use Case 22. Reset Timer
Actor User
Purpose TimerE Z&7|3totL},
- Timer2| &EE LAIEX|Z HHLD A|ZS 0A| 0= 0=
Overview (00:00:002 X '6|'_L :
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Timer ModeO| O OF St}

(U) : User, (S) : System

1. (U): C HE(ZE7|=h= +ELT

2. (S) : Timer2| &EHE LA|FEX|Z2 HASD Timer2| A|Zt
H{AE HFD Timer A|ZE2 0A| 02 02(00:00:0002 2 4
‘gotCt,

N/A

N/A




Design Essential Use Cases

Use Case 23. Update Timer
Actor System
Purpose F7| M2 E TimerQ| AlZf= UpdatePtC}.
X i O AFEHZF AlRFQL [T AI7_|-27|'_+_A9_| OlAX‘lXOl [[H @ Al ZF
Overview Timer2| EN7F A[Zf L O A |71, SAIGA[ L Dot Al

= O
O OAl 02 0Z(00:00:00) & [} A|ZtS HX|A|ZICE
Type Hidden

Pre-Requisites N/A

(U) : User, (S) : System

1. (S) : Timer2| MEfZI A2 AL, A|ZHS 10msOfCH
10ms® ZEAA|ZILCE

2.(S): Timer2| HEf7F YA XY B2, A2t A5 HE

Typical Courses of Events Ct

3.(5): 10msOICt OAl0R0E Y Z2E 20I3t0) 10 et
SIH A|ZtZAE HFED, Buzzers 10X S0 108 22|14
otC,

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 24. Show Alarm

Actor User

Purpose Alarm 2tHZ E 0| &L},

Overview User?t Alarm ModeOf T USHH Alarm 2tH 2 2O =L}
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Alarm ModeO|O{OF St}

(U) : User, (S) : System

1. (U) : Alarm Mode0i| % i$tCt.

2.(5): Display & H0| ¥ XH Model| O| &1t S4X Alarm H
D&, otTHof| Alarme| A, & 2|22 O Alarm<)

ON/OFF/SET O{ &

N/A

N/A

£ 10msOfCt F7[Ho = HOjFL.




Design Essential Use Cases

Use Case 25. Next Alarm

Actor User

Purpose Alarm= MEiSIC},

Overview 4742| Alarm S 0|Al CtS H =2 9| Alarm= =2 2L}
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Alarm ModeO| Al Alarm 27 3}HO| OfL|O{OF StC}.

(U) : User, (S) : System

1. (V) : C HE(CIS Alarm)2 FE2rCF.

2. (S) : 4702] Alarm ZO0|M Alarm HS E Ct2 HS 2 HHY
=LH (1->2->3->4->1)

N/A

N/A




Design Essential Use Cases

Use Case 26. Set Alarm
Actor User
Purpose Alarm A|Zt2 47E3lC}
. UserZt Alarm= A7857| {8l Alarm A|ZF A7 =2HO| T
Overview oI5k}
H .
Type Evident
Pre-Requisites Alarm ModeO|O{OF StCt

(U) : User, (S) : System

1. (U) : C HE(Alarm AlZ 2E)S 24 =ELt.

2. (S) : DisplayOi| Alarm A|Zf 47 2tHZ 10ms OtCF 7|

Mo HOZC} (MFS A|ZE E33|1 Display A That

85I = A7t CHR|o] MZAS AP M-S M(1x)->HH
Typical Courses of Events AM(128)0tCF HFLO 2O F=CH

3. (U) : Add Alarm, Change Alarmunit 5=

Zt 4EE 223 5, C HEWlarm A|Z 2 TR)S F2

Ct

2r}

—

4.(S): Alarm A|Zf 27 ot S SESHD =Ho A2 A
X HZO| Alarm AlZte 2 M-t}

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 27. Add Alarm
Actor User
Purpose X3 =l Alarm A2 BHRE =20t
. User7b Alarm 2780 TSt 5|, =EE Alarm AlZ CHIE
Overview 14 Salct
Type Evident
Pre-Requisites Set AlarmO| A5 0|0{Of StC},

(U) : User, (S) : System
1. (V) : D HEAKZt B7hHE =EC

. 2.(S) : AEHEl A[ZF BN, &) A 14 Ha=Lt. (M
ypical Courses of Events SHE| A|ZH EFRI7) EHRIOICH ST 9|5 X NSHK| e
Ho| Lo H|&zto2 MY 4+ YEZ BICE (£ 59->0,
A2t 23->0)
Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 28. Change Alarmunit

Actor User

Purpose Alarm A|ZS A8 I d-T Alarm AlZf B[S HEECE

Overview Liislc_:e”r;t[,?larm 2780 2t 7, 48 Alarm A|Z EHRIE
S EHDIC,

Type Evident

Pre-Requisites Set AlarmO| A= 0| 0{Of StCt,

(U) : User, (S) : System

1. (V) : D HEA|ZH Bt HE)Z 2H =EC}

2. (S) : MEHS= A7t BHR|E CH2 EHR|2 HO0{7F ST Al
7t CrR|7F ZHOICt (B->Al->&)

Typical Courses of Events

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 29. Switch Alarm

Actor User

Purpose SiX| HZ 9| AlarmS on/offSHC}.

Overview SX| HSO| AlarmS on/offot] Alarms MEH AFESHCE
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Alarm ModeO| Al Alarm 27 3}HO| OfL|O{OF StC}.

(U) : User, (S) : System
1. (U) : D HE(Alarm on/off)2 +2LC}
2. (S): ®X| 29| Alarm= on/offStLt.

N/A

N/A




Design Essential Use Cases

Use Case 30. Update Alarm

Actor System

. On8| HE[QI Alarm2| A|ZfO| HXY A2t} 5 LSHH Alarm

urpose © oalr

= = I-

Overview F7|H9 2 One| MEfOI Alarm2| A|ZtO] XY A1} =L
St AlarmS 30X SO 308 2EICt,

Type Hidden

Pre-Requisites N/A

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

(U) : User, (S) : System

1. (S) : 10msOFCE On2| HEQl Alarm= & O Alarm2|

A ZtO| 2AX| A2t H| w3t 5 2SHH Buzzers 30 5¢F
308 22| =& SfECt

N/A

N/A




Design Essential Use Cases

Use Case 31. Show Worldtime

Actor User

Purpose MA A7t 2tHZ 2O =L

oo User?} AP0 AIZt Modeol TRB1E AP 412t S 20
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Worldtime mModeO|0{OF StC},

(U) : User, (S) : System

1. (U) : Worldtime Mode0i| Xl 2oL},

2. (S) : Display & EH0fl "World -"2F & =A|Q| O] 5,
Summertime 2743t £ ((S) : &d3t £= Yl 7t H
d2het AN EAIQ] AZHS 10msOC} —’F—7|I*o§ =5
C,

N/A

rok muiot

N/A




Design Essential Use Cases

Use Case 32. Select City

Actor User

Purpose HOHE DAE MEIDIC

Overview HONE TAE MEiStO] oS ZA[] A|ZHE A Abstr)
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Worldtime ModeO|0{Of StLC},

(U) : User, (S) : System

1. (V) : D HHE(EFS AlZHCHe| EA| MEHZ FELT

2. (S): MEHEl = A|Z CtZ A[ZHCHQ| A= HEECL,

3. (S) : HHE ZA[Q] AZtS 7317 {8l R2|Ltef A2 7|&
AXFE S XY A|ZH0f| 38, SummertimeO] 243} £ S
B2 A2 FIHE ESi A LtotC,

N/A

N/A




Design Essential Use Cases

Use Case 33. Set SummerTime

Actor User

Purpose E Al Summertime= &7 oL

Overview A Z= A2 SummertimeO| E/43} L= H|gd 3l =ICtH
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Worldtime ModeO|0{Of StLC},

(U) : User, (S) : System

1. (U) : C HE(Summertime)E S+2Ct,

2. (S) : X = A|2] SummertimeO| 23} & H
=IC}

ik
0Z
fot

N/A

N/A




Design Essential Use Cases

Use Case 34. Show Game

Actor User

Purpose Game®}HZ &It

Overview User?l Game ModeO| ZI25tH Game 2tH= =Lt
Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Game ModeO|0{Of SHCt

(U) : User, (S) : System

1. (U) : Game Mode0]| =l stCt

2.(S): XS Game CH7| &EfY [ Game A|Z} 2tH (Dinosaur2t E O
ZChHE 10msOtCH 2 o =Lt

3.(S) : Game?2| &Ef7} GameS A|ZiTH & EHY Y, Display &fCHojl o
N H+==, 2% € Dinosaur?| O|0O|X|, 22| Background?| O|O|X],
2% Y Hurdle2| 0|0|X|& F7|M 22 10msOiCt 20 =Lt

4. (S) Game?l| &EN7t Game=2 T = AENY ff, Display AHHo] &
=, dX[5tn =gt Dinosaurol o|0| x|, ®X|st Hurdled}
Background?| 0|0/ X|, Gameover &T& F7|M 22 10msOtCt 20
ZLC}.

N/A

N/A




Design Essential Use Cases

Use Case 35. Show Dinosaur

Actor System

Purpose Dinosaur(&tf0[0)2 &0 &L}

e User?} Game Modei| £ 2I5tH Game 2tHO|| Dinosaur O
O[X|& @X[0f| 7|€t5H0] 20 &=L

Type Hidden

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Game ModeO|0{Of StLC},

(U) : User, (S) : System
1. (S) : DisplayOl Dinosaur2| ZtE 0| 7|85t Dinosaur O
HIPNE=NC E i

N/A

N/A




Design Essential Use Cases

Use Case 36. Show Background

Actor System

Purpose HiZdS 2 &Lt

Overview UserZt Game Mode0]| TI&5tH Game 2t HO| HiES 2%
of 7|50} 2o &=L,

Type Hidden

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Game ModeO|0{Of StC},

(U) : User, (S) : System
1. (S) : Display©|| HiZ O|O|X|(E S2| O[O|X)Z Hi &2l %}
HO| [M2f 20{F=C.

N/A

N/A




Design Essential Use Cases

Use Case 37. Start Game

Actor User

Purpose Game= A|ZFSHC

Overview Game ModeO|M HEZS U HEIO ™ Game= A|&fSHCE
Type Evident

Pre-Requisites Game ModeO|0{OF BtLC},

(U) : User, (S) : System

1. (U) : Game Mode0i| 2ot = Game CH7| HEHO[A D
H E(AIZhE +=2C

2. (S) : Gamel| HENE A|X L= HelotC,

3. (S) : &Y Dinosaur, Hurdle, Background2t E+E H
Z5tH 10ms OFCH Update ©FCE

Alternative Courses of Events N/A

Typical Courses of Events

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 38. Dinosaur Jump
Actor User
Purpose Dinosaur”Z & ZotC}
: User7t HES = 5IH Dinosaur/t @IS0 A0S I
Overview Str
Type Evident
Pre-Requisites Game & EfZ} A| %} 2HEHO[OfOF SFC}.

(U) : User, (S) : System

1. (U) : GameO| A|AEl 2 D B E(Reset)= +ELt

Typical Courses of Events 2. (S) : Dinosaur?| _._}:I:I-_g y*ol ol gigto = XDt A
2|2 SX0l S CA| yZ0| Sof watoz Sx0f U9
i E|EE._I f.

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 39. Show Hurdle

Actor System

Purpose X2 S EOol=C}
Hi Z45}010fl RHOj2 Ol LS| ZEo| MOIES Q| /]

Overview 2 S0 BjHB0| BH0lE 20 22 SRR ¥
771I °’5l°._“1f.

Type Hidden

Pre-Requisites Game AEJ 7} A|ZF AFEJ O] Of OF SHC}

(U) : User, (S) : System
1. (S) : GameO| A|ZtE]

. il ST
Typical Courses of Events K| yIIEO|A x| A2 KO}

Alternative Courses of Events N/A

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 40. Show Cactus

Actor System

Purpose Mol sojee g el

Overview Hi A2t HO| Hurdle@l MOI&O| 2|X|E HiELCt.
Type Hidden

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Show HurdleO| &3 Z 0[0{0F StC},

(U) : User, (S) : System
1.(S) : doIEe| x5 E F&E A LH(Display L 0~600)
otH, MQI% ol O|0|X|E =2{=LCt.

N/A

N/A




Design Essential Use Cases

Use Case 41. Increase Time
Actor System
Purpose Game B, S5 S7HAZICE

S Zlo|SHA| HiZHO| 2X0|= 29 M2 3}
Gy S\iﬁggﬁ = '” |°|’ -I Ho |E—| | = 5 |' oOT= &
Type Hidden

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Game?2| HEN7} A|Z0O|OOF SHCY,

(U) : User, (S) : System

1. (S) : DinosaurZl Hurdle= |2 U{OICH 20™M M7t 2
20, 10089 Bi47h 2 Wotch BZEo| S0l &7}
S 7ot}

2. (S): B=7F 1008 2| Hi==7t =™ beepa= 19 2TICH

N/A

N/A




Design Essential Use Cases

Use Case 42. Move Background
Purpose Hi Z=tH= O|sA|ZICE.

Type Hidden

(U) : User, (S) : System
1.(S) : HiB=2tHO| 2t H & £ 0f el -t}

Typical Courses of Events

Exceptional Courses of Events N/A




Design Essential Use Cases

Use Case 43. Show Gameover
Actor System
Purpose Game= S =t
: Dinosaurdt 20| =0| 5=5tH Gamel| MENE A| R0 A
Overview =22 ™SS
Type Hidden

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Game SEN 7} A[Z} &E{O|OfOF THEY.

(U) : User, (S) : System

1. (S) : Dinosaur?| O|O|X|2} &Oj=2| O|0|X|7} HFHOH
SEYUCHD TS0, Gamell AEIE AIMOM ZEZE H
SISO}

— -

N/A

N/A




Design Essential Use Cases

Use Case 44. Reset Game

Actor User

FUPOSE Game= CFA| A|ZfStCY

Overview Game & A| HES FEH Game = HEf0| M Game
AZF S Ef 2 H AT

Type Evident

Pre-Requisites

Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events

Game JEi7t & SE{0|0{OF THEY.

(U) : User, (S) : System
1. (U) : Game & A| DH{E(Reset)= T+EL}.
2. (S) : Game = HE{O|A Game Al &EjZ HE

N/A

N/A

StC

—

¥




Define Domain Model

«Business Object»
Watch
has 1
1
has
1
«Business Object» 1
ode has
+mode: Mode[*] 1
«Business Object»
Display
display 1 1 1111 1
1
has has | has | hag hag has 1 1 1 1
display display
display display
0.1
«Business Cbject» ot : &l 4 iy -t ot
Time «Business Object» «Business Object» «Business Object» «Business Object» «Business Object»
+eurTime: Calendar Stopwatch Timer Alarm Worldtime Game
:Eﬁ:ﬂl ?[‘l_eil_,ﬂboolean +stopwTime: Calendar +imerTime: Calendar -Alarm: List <Calendar= -curCity: int -background: Background
_da yOfWéek' String[] +splitstopwTime: Calendar -isPaused: boolean -Toggle: List <Boolean= -timeDiff: int[*] -dinosaur: Dinosaur
. -isPaused: boolean -isSetTimer: boolean -index: int +city: String[*] -hurdleManager: Hurdle
-isSplit: boolean -timerUnit: boolean -timeUnit: int[*] -isSummertime: boolean -thread: Thread
-Unit: int -worldClock: Calendar -speed: float
-isSetAlarm: boolean -GMTS: Calendar -gameState: int
1 1 1
1 1 1 1
refer-to
refer-to 1
1
«Business Objects
Buzzer
manipulate ipulat 1
manipulate
I
manipulate
1




Define System Sequence Diagrams

enterTimeMode()

Use Case : 1. Show Time

(U): User, (S): System

1. (U) : Time Moded]| %I QIStCt

\ 4

2. (S) : Display &Etof] &, &, &, 2= ST A,
2, ZE 10msOtCt F7|H o 2 H 0o FELt,

dis playTI me() //isSetTime =false

A




Define System Sequence Diagrams

Set Time
' JEENY

o @ (-]

N

enterSetTime()

(U) : User, (S) : System .
1. (V) : CHEWZ =8)E 24 =Lt

A
2. (S) : Displayofl A|Zt =78 2}HE 10ms OFC} 37|

Moz | : :
HEE dISp|ayT|me() //isSetTime = true

A

== OO 1

>74 MM (1x2)0HCF HERLO quz.sq)

(™S} B{= A|ZH THRIO| MZES ZAK A5 | A (12K

o

) : Add Time, Change Timeunit =

3. (U
A™e A2 5| C HEWNZE £ £8) endSetTime()

fujo olm
4r &£
M >
AN

O for
-
fjo
O
HL
[
rot
=
=
I
o
als
oz




Define System Sequence Diagrams
Add Time

Use Case : 3. Add Time

(U) : User, (S) : System

1. (V) : D HEMA|ZE &7h=2 FELL

2.(S) : MEHZI A|ZF CER{(E, &, &, Al, &, X)°| ==X}
£ 14 Hol|=Ct

(MEH=El A[ZF BRI 7L CHROMCH P 7l HPE X115}
X| (A& 1 0|20 14 Hol|lFH HLHO| X4t

oz MMT £ AT F S}

(2/Z: 59->0, A[ZF 23->0, &: 28~31->1, &: 12->1,
H: 2099->1970)

;|

enterSetTime()

IncreaseTimeunit()




Define System Sequence Diagrams

Change Timeunit

Use Case : 4. Change Timeunit

(U): User, (S) : System

1. (U) : D HEA|ZF B HZAE 2AH 2Lt

;|

enterSetTime()

changeTimeunit()




Define System Sequence Diagrams
Next Mode

Use Case : 6. Next Mode

(U) : User, (S) : System

1. (U) : A HE(CHS Mode HehE FEL}
2. (S): 243t CHE ModeZ HEhotrt,
(&Zd2tEl Mode”t Time Mode, Stopwatch Mode, Timer

Mode, Alarm Mode € &% Time->Stopwatch->Timer-
>Alarm->Time —l—OE Moo}

;|

enterNextMode()




Define System Sequence Diagrams
Swap Mode

Use Case : 7. Swap Mode

(U) : User, (S) : System

1. (V) : H[ 2435t 42 ModeZ R QBHC}

2.(U):BHE Hlﬂ“*szf El ZA FE20t

3.(S) : ¥ M ModeE H|Zd3tstn &3} 758 Mode=(270)S 20 =Lt (A
X Mode+ DisplayOll Al AFEEX| D 243t 79 2702] Modell O|E2 22 C,
D HE QX0 M EO{FLC})

4. (U) : 23} & Mode( 17H £ MEi5I0] C £ = DHE(ME Mode &83hH2
FELt

5.(S) : UserZl +2 HEQ| sE = ModeE &35t 11 ModeZ F&tstLt
[ALT]

(U) : User, (S) : System

1. (U) : HZ Y2510 42 ModeZ _I%IEFEL

2. (V) : B HEMH|ZE=2hE Z2H +ECLt

3.(S) : ®%} ModeE H|ZMH3I5tn 2*“2% 753t ModeE(271)8 E O =L}

4. (V) : B HHEHIZE3} F2)S FELL

5.(S) : HZd3st ot AXi ModeE CHA| 2425t siS ModeZ =O0tHZHC.

;|

_______

endSwapMode()

enterSwapMode() X
displaySwapMode()
activateMode() /c==p DHES 3
ALT : if(lactivateMode() /zriee =32 <)




Define System Sequence Diagrams

Show Stopwatch

;|

Use Case : 9. Beep

(U) : User, (S) : System

stopBeep()

3. (S) : AlA| Beep=0| G O|& S2|X| =L

(2HeF, H= R=O[ Otof BiRAE 87, =5 Al

A£ Bee %% =ZIC})




Define System Sequence Diagrams

Show Stopwatch

Use Case : 10. Show Stopwatch

(U) : User, (S) : System
1. (U) : Stopwatch ModeOf| %I JstCt,
2. (S) : Display &EH0f| X Mode?l| 0| &, SHEHO|

Stopwatch?| &, =, ME|ZXE F7|H 2= 10msOLE
Ho&ECt

;|

enteI‘N eXtMOde() //curMode = Stq

»
>

ppwatch

displayStopwatch()

A




Define System Sequence Diagrams

Reset Stopwatch

;|

Use Case : 11. Reset Stopwatch

(U) : User, (S) : System

1. (V) : C HE(E7|=2hs +EL
f(isPaused == true)

2. (S) : Stopwatch?| A[ZtS 02 0% OME[X
00" M SHE
(00:00:00)2 H7gotLt, resetStopwatch()




Define System Sequence Diagrams

Start Stopwatch
o

2 &

N/

(U) : User, (S) : System

1. (U) : Stopwatch ModeO| Al D H{E(A|2h)S +EELT. TePaused == e

2. (S): D HHE(AIZHO| =2|H Stopwatchl| &EIE
AN XM AlZto= HFBICE, StartStOpwatCh() //isPaused = false




Define System Sequence Diagrams

Pause Stopwatch
o

2 &

N/

(U) : User, (S) : System

1. (U) : D HERAIEX))E =Lt
if(isPaused == false)

2. (S): D HE(ZAIHEX])O| =2|™ Stopwatchl| & Ef
=2 \| X+ Ol A| ™ PS k=1¥e)
= AFOM SAZX| 2 DEBHL pauseStOpwatCh() //isPaused = true




Define System Sequence Diagrams
Split Stopwatch

Use Case : 14. Split Stopwatch

(U) : User, (S) : System

1. (U) : C HHE(Spliye F2Ct

2. (S) : Display MEHY| SR Mode O|ES X1, C
HESplityS =32 Q| Stopwatchl| A[ZtS
Display & EH0j| 2O &Lt

3. (U): C HE(Splity= CHA| 2L

4.(5): &2 C I=|'|._(SpI|’c)% =S [H°| Stopwatch
O A|Zt2 CHA| Display & THO| 2O =Lt

;|

split()

v

dISp|ayStOpwatCh() //isSplit = true




Define System Sequence Diagrams

Show Timer

Use Case : 16. Show Timer

(U) : User, (S) : System

1. (U) : Timer ModeOf TIIstC},

2. (S) : Display & EH0fl HXH Model| O| &1} StHEHO|
1

Timer2| &2 Al, &, =& 10msOiCt F7| Moo= H

O =L}

;|

enterNextMode() / curMode = Tim

displayTimer()

A




Define System Sequence Diagrams

Set Timer

Use Case : 17. Set Timer

((U) : User, (S) : System
1. (U) : C HE(Timer A|Zt )2 Z

A
2. (S) : DisplayOfl Timer A|Zf 278 2tHE 10ms OFC}
T/ Moz HFEL}
(=785t = AlZt THRle] MZS AFEAM->3[M(1X)-

>7”‘“”(1 Z)0FCt O] 200

3. (U) : Add Timer, Change Timerunit = & ol
Timer A|Z 282 &2t 5|, C HE(Timer A|Z &
X-I ZSE)E _l_l_El-

-

4 (S) : Timer Al 27 2tHZ S =S S| Al
= Timer A|Z2 2 A™HolLC},

;|

enterSetTimer()

displayTimer() sissetTimer = true

A

endSetTimer()




Define System Sequence Diagrams
Add Timer

Use Case : 18. Add Timer

(U) : User, (S) : System

1. (V) : D HEMA|ZE &7h=2 FELL

2.(S) : MEHZI A|ZF CER{(E, &, &, Al, &, X)°| ==X}
£ 14 Hol|=Ct

(MEH=El A[ZF BRI 7L CHROMCH P 7l HPE X115}
X| (A& 1 0|20 14 Hol|lFH HLHO| X4t

oz MNT £ AT F S}

(=/2Z: 59->0, A|Zk: 23->0)

;|

enterSetTimer()

increaseTimerunit()




Define System Sequence Diagrams

Change Timerunit

Use Case : 19. Change Timerunit

(U): User, (S) : System

1. (U) : D HEA|ZF B HZAE 2AH 2Lt

;|

enterSetTimer()

changeTimerunit()




Define System Sequence Diagrams

Start Timer
2 &
Pt/

(U) : User, (S) : System

1. (V) : Ti ModeO|M D HE(A|ZhS =Z2C}.
() s Tmer ModeBlA B MISIENS e f(isPaused == true)

2.(5): Timere| AEHE YAIHKIO|M AlKto2 #
StC}, sta rtTimer()//isPaused = false

—




Define System Sequence Diagrams

Pause Timer

2 &
N

(U) : User, (S) : System

1. (U) : Timer ModeO|A| D H{E(LAIEX)) & F+ELT. ffePsused == e

2.(S): D HE(EAIZX])0] =2 Timer Mode2| & ,
ER7F A& YA X| 2 H AT} pauseTlmerO//isPaused = true

»




Define System Sequence Diagrams

Reset Timer

Use Case : 22. Reset Timer

(U) : User, (S) : System
1. (U): CHEE7|=2h= +ELL
2. (S) : Timer2| &E|E LAIEX|ZE HESI Timer?)

AZE HAE HED Timer A|ZE 0A| 08 0X
(00:00:00)2 2 MASICH

;|

resetTimer() /ispaused = true




Define System Sequence Diagrams

Show Alarm

Use Case : 24. Show Alarm

(U) : User, (S) : System
1. (U) : Alarm Mode0| RIIStC},

2. (S) : Display & ol AHXH Model| OS2} oY
Alarm HZ E, SICHO| Alarme| A, & 12

Alarm2| ON/OFF/SET 0§ & & 10msOiCt F7[H o=
B FELCL

;|

enterNextMode() // curMode = A

displayAlarm()

A




Define System Sequence Diagrams

Next Alarm

Use Case : 25. Next Alarm

(U) : User, (S) : System

1. (U) : C HE(C}S Alarm)= FECt

2. (S) : 4702 Alarm SO0A Alarm H=2 & Ct2 HZ
= HHYZFECH

(1->2->3->4->1)

;|

nextAlarm()




Define System Sequence Diagrams

Set Alarm

2 &
N
enterSetAlarm()

(U) : User, (S) : System

1. (U) : C HHE(Alarm AlZf 278)2 24 +ELL

2. (S) : Display0il Alarm A|Z} 27 2tHS 10ms OCF =7

o2 HoEC} displayAlarm() sissetaiarm = true
(A8t A ZE =85t DISpIay ST 475t = Azt B

1ol MZs AEM->3M(1x)->HFM(12) 00 B O &

o &=Ch

3. (U) : Add Alarm, Change Alarmunit S Sl Alarm A|Z}

MY 2= F, CHEMlarm A2 ™ BE)S FELCL endSetAlarm()

4. (S) : Alarm AlZ A7F 3} SEStD =do A4S o

o L— E
N HZO| Alarm A2t 2 MHESICH




Define System Sequence Diagrams
Add Alarm

Use Case : 27. Add Alarm

(U) : User, (S) : System
1. (U): D HEMAK[ZF S7hE =L

2. (S) : AEHE A[ZE BFR|(Al, 2)8 =AHE 14 HollE

(I EHEl AlZE B2 7 ThR|OFC Fo &l B2 S =140
A RS R el gz 48% = UES

(&=: 59->0, A|ZF: 23-50)

;|

enterSetAlarm()

increaseAlarmunit()




Define System Sequence Diagrams
Change AlarmUnit

Use Case : 28. Change Alarmunit

(U) : User, (S) : System

1. (U) : D HEA|ZF B HZAE 2AH 2Lt

(Z->Al->&)

;|

enterSetAlarm()

changeAlarmunit()




Define System Sequence Diagrams

Switch Alarm

Use Case : 29. Switch Alarm

(U) : User, (S) : System

1. (U) : D HE(Alarm on/off)& F+2C}.

2. (S): ®X H=ZO| Alarm= on/offStC}.

;|

switchAlarm()




Define System Sequence Diagrams
Show Worldtime

Use Case : 31. Show Worldtime

(U) : User, (S) : System
1. (U) : Worldtime Mode0j| Rl ISt}

2.(S) : Display &'TH0i| "World -"2f §Xjj =A[2] I
Summertime g2t O 2((S) : 2d3t E= Hl

Hl2Hd2het S EA[Q| A|ZfZ 10msOtCH 7| A
2 ’:E=|o|-|:|-.

|o ," ulru

;|

enterNeXtMOde() // curMode = W(

pridtime

displayWorldtime()

A




Define System Sequence Diagrams
Select City

;|

Use Case : 32. Select City

(U) : User, (S) : System

1. (U): D HE(CE A2t =A| dE)S +E2Ct
2. (S): A==l XIS CFS AIZICHS| A2 BHEELE.
3.(S): HEE =AIS] A|ZtE Fot7| R3 FE[LiEt A4 7|& selectCity()

A KFS S| A|ZH0f| 43}, SummertimeO] 243} A S
AL A2 FIH2 TS M A ASHCT




Define System Sequence Diagrams

Set Summerttme

;|

Use Case : 33. Set Summertime

(U) : User, (S) : System

1. (U) : C HE(Summertime)& +E2Ct,

Mutot

2. (S) : X ZA|Ql SummertimeO| M43} = H| 2 3L
Ct,

setSummertime()




L UE NS

Show Game

Use Case : 34. Show Game

(U) : User, (S) : System
1. (U) : Game Mode0] TIQIstC},

2. (S) : XZ Game CH7| MEfY [If Game A|Z} 2tH
(Dinosaur?t 20| ECHS 10msOFCH 2 O &L}

3. (S) : Game?Q| HEf7} Game2 A|ZISH HEHY I,
Display & £HOfl S1Zf H=+&, 22 & Dinosaurl| 0|0|
X, 222 Background?| O|O|X|, && Y Hurdle2|
O|O|X|E FI|X 22 10msOtCt 2O =L},

4. (S) Game?| HE{7} GameS SETF SEf Y O,
Display &£l &+&, EX[5t11 =T Dinosaur?| O
0| X, "d X[t Hurdlelt Background®| O[O %],
Gameover =T T7|H 22 10msOtCr 2O =L

;|

enterNextMode() // curMode = Gaf

A

displayGame() //gamestate = sTART.




Define System Sequence Diagrams

Start Game

Use Case : 37. Start Game

(U) : User, (S) : System

1. (U) : Game Mode0f I ot = Game CH7| AEHO|

M D HE(AIZhE 2L}

2. (S) : Gamel| ME{E A|EOZ T3S

\_/

3. (S) : 22 Dinosaur, Hurdle, Background2} & ==
£ BHZASIH 10ms OtCH Update®HC},

;|

sta rtGa me() //gameState = GAME_

PLAYING_




Define System Sequence Diagrams

Dinosaur Jump

;|

Use Case : 38. Dinosaur Jump

(U) : User, (S) : System

1. (U) : GameO| A|ZEl & D HE(Reset)2 F+2LC} startGame()

2. (S) : Dinosaur®| XEE y=2| Y9
ot HE|E & ¢l Ch2 CHAl y=2|
X of %%IXIE EI ==

dinosaurJump()




Define System Sequence Diagrams

Reset Game

2 &
N

(U) : User, (S) : System

1. (V) : Game & A| DH{E(Reset)= +ELt. if(gameState == GAME_OVER_STATE)

2. (S) : Game & ME{O|AM Game A|E} MEIE HE
SHC}, resetGame() // gamestate = GAME|PLAYING

—




Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

enterTimeMode()

Time ModeOf 2L}

System

N/A

displayTime()

Ng ZzlH Jd38 A 2 =&I0

S 2 E7} Time ModeZt &1
displayTime()& S Z=3tCt

Name
Responsibilities
Type
Exceptions

Output

Pre-Conditions

Post-Conditions

displayTime()

AlA =tEE 20 =L
System

N/A

N/A

enterTimeMode() EE= enterNext
Mode() EE= enterSetTime()0f| A{
DEE Ef

AA =tEHS B =L

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

enterSetTime()

Time Model| AlZF =8 AH 3}
oy of| 7l QISHC}

User

N/A

displayTime()

Time Mode® Of L}

—_

displayTime()2 == 3tC}

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

endSetTime()

Azt 4% A sEe Lzt

User
N/A

N/A

Time Model| A7t =8 A7 =}
o40[0{OF BHC}

AlZt = 47E 21H O|™ AEfR
=0I=2Ct




Name
Responsibilities
Type
Exceptions
Output

Pre-Conditions

increaseTimeunit()

AZE Al ERIE 1Y 372
Ct

User
N/A

N/A

Time Model| A|Zt = AW 3}
™ 0| O Of SHCt

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

changeTimeunit()

/2 /A/8/E/E Al ERIE O
Sttt

User
N/A

N/A

Time Model| AlZH =7 A7 3t
0|0 Of StCf

N/A

Post-Conditions N/A
Name enterNextMode()
— 243tz Mode & CHS ModeZ
Responsibilities X &3}
Type User
Time, Timer, Alarm ModeQ| A|Zt
: +=7d 278 2}HO| OFL|OfOF 5tOH,
Exceptions Game ModeZ} A[ZH & E[Z} OfL
Of Of otC}
Output display(ModeName)()

Pre-Conditions

Post-Conditions

Z20| ZASO0|0{0F SHEt

¢ Mode?t Si'E Mode?t &1L
display(si @ModeName)() & =&
otCt

Name
Responsibilities

Type

Exceptions

Output
Pre-Conditions

Post-Conditions

enterSwapMode()
Swap Mode 2tH0j| 2Bt}

User

Time Mode = Timer, Alarm
Model| AlZH =7 47 3IHO|
OFL|OfOF 5t04, Game Mode?} Al
AF AEfZF OFL| O OF BFC}
displaySwapMode()

Z2 0| AHS0|0OF BHC}

SN ModeE H|2Hd3tstn
displaySwapMode()& S =3tC}




Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

displaySwapMode()

Swap Mode 2tHE HO{EL}
System

N/A

N/A

enterSwapMode()0| A =& EIC}

Swap Mode 2tHE 2O FCt

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

activateMode()

SiE ModeE E-datotrt
System

N/A

endSwapMode()

Xl 2t™HO0| Swap Mode 3}FHO|
Of Of otC}

e ModeE -dototrt

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

cancelSwapMode()

Hell ModeE g-dototrt
System

N/A

endSwapMode()

X 3HHO| Swap Mode $HHO|
Of OF BtC}

Swap Mode 2™ 0| ModeE
2o} otCt

Name
Responsibilities
Type
Exceptions
Output

Pre-Conditions

Post-Conditions

endSwapMode()

Swap Mode 2tH-E LiZtCt
System

N/A

display(ModeName)()

activateMode() EE= cancelSwap
Mode()0ll A =& EICt

S Mode?t 24 =tEl ModeZt
o, display(Si
ModeName)Mode()\ & S =3tC}




Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

stopBeep()

M4

Beeps= HELH
User
N/A
N/A

Beep=0| S2|= &E{O{OF SHC}

N/A

Name
Responsibilities
Type
Exceptions

Output

Pre-Conditions

Post-Conditions

displayStopwatch()
Stopwatch 2tHZ HO{FCt
System

N/A

N/A

enterNextMode() =
endSwapMode() EE+£ split()0fl A
D EEICH

Stopwatch 2tHE 20|&EC}

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

resetStopwatch()
Stopwatch& Z=7|3}otCt
User

N/A

N/A
StopwatchZt Al HX| & ZEfN
Of otCt

Stopwatch®| A[Z+0] 00:00:000]
EICt

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

startStopwatch()
Stopwatch& A|ZHgtCt
User

N/A

N/A

Stopwatch Mode 0] OF $HC}

StopwatchQ| &EHE A|ZtO 2 Hf
R

=
_—

-
T




Name pauseStopwatch() Name split()
Responsibilities Stopwatch& HZE=CH ibiliti 23 &2 A7]9] Stopwatche] Al
p p Responsibilities 7tS HoJEC}
Type User Type User
Exceptions N/A Exceptions N/A
Output N/A Output displayStopwatch()
7} A|Rt=| AFEJOf OF &t S
pre-Conditions Stopwatch7t A& 0} 2 ore-Conditions Stopwatch?} AIFEl EICHOF &
» Stopwatch?| #EfE LAl HX| =2 "

Post-Conditions le_l;?q cSTE = e Post-Conditions displayStopwatch& Z Z3tC}
Name displayTimer() Name enterSetTimer()

: 5 O A|ZH &K MA &
Responsibilities Timer &tHEZ 20| FECt Responsibilities El:'rgﬂerxll\/lo?gfql 148 28 =
Type System Type User
Exceptions N/A Exceptions N/A
Output N/A Output displayTimer()

enterNextMode() === endSwap . . oF BIC
Pre-Conditions Mode() EE= enterSetTlmer()Oilﬁ Pre-Conditions Timer ModeO{OF 2t

D EECE " o s=x3}

Post-Conditions displayTimer()& = &=oHCt

Post-Conditions Timer 2tHZ 20| &Lt




Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

endSetTimer()

AlZh =8 278 =S LU

User
N/A

N/A

Time Model| Al =8 A7 3}
™ 0| O Of StCt
AZE 8 Y Bt
=0I2Ct

=
=
ra
0z
=
Hu

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

increaseTimerunit()

el AlZE ERIE 14 S7HAE
Ct

User
N/A
N/A

T 0| O{ OF BFCY
N/A

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

changeTimerunit()

/2 /A A2t ERIE Ol 5ottt

User
N/A

N/A

Timer Mode2| AlZH =7 47 3
™ 0|0 Of StCt

N/A

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

startTimer()

TimerE A|&HSHCH
User

N/A

N/A

Timer Mode®{ OF $+C}

TimerS| AE{E A|AC 2 HiELCH

=
_—

-
T




Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

pauseTimer()
TimerE HECH
User

N/A

N/A

TimerZt A|Zf &l & E{ O] OF SHC}

TimerQ| &EHE LA| X|2 HHE
Ct

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

resetTimer()
TimerE Z=7|2}oHCt
User

N/A

N/A

Timer7} EA| ‘X[l &EfC{OF ot
Ct

Timer2| A|ZHO| 00:00:000]| EIC}

Name
Responsibilities
Type
Exceptions

Output
Pre-Conditions

Post-Conditions

displayAlarm()

Alarm 2tHES B FL}
System

N/A

N/A

enterNextMode() &= &= endSwap
Mode() EE= enterSetAlarm()Oi| A
D=EICH

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

nextAlarm()
Alarm= A ERSHTE
User

N/A

N/A

Alarm 2 E 0 Of L}
Alarmo| HS E CtS HS 2 HEY

=L}

S
_—

-
T




Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

enterSetAlarm()

Alarm Mode2| A|Zt =X
Mo ElBHCH

273 =

User

N/A

displayAlarm()

Alarm Mode®{ Of L}

displayAlarm()& ZZoHCt

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

endSetAlarm()

Azt =38 278 =fH

o

User
N/A

N/A

Time Mode®| AlZt =73

T 0[O OF SHCf
Azt =8 28 2t 0
=02 L}

Lt

X A

—

M
=

2t

—

o

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

increaseAlarmunit()

XZ e Al EHRIE 1Y 37
Ct

User
N/A
N/A

T 0| O] OF ot}
N/A

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

changeAlarmunit()
2/A| AIZH EL9IE 0|5
User
N/A
N/A

TO|O{ OF BHCY
N/A

St

—

Ct

g =t



Name
Responsibilities
Type
Exceptions
Output

Pre-Conditions

Post-Conditions

switchAlarm()
LES on/offStCt
User

N/A

N/A

Alarm ModeO] Of StCt

SX 50| Alarm2| AEHE on0f
A off EE£ off0] Al on2 2 HtE
Ct

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

displayWorldtime()
Worldtime 2tHE EO{ &Lt
System

N/A

N/A

enterNextMode() EE= endSwap
Mode()Ofl A 2= =IC}

Worldtime 2tHS 20| &L}

M

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

selectCity()

N/A
N/A

Worldtime ModeO{ Of StC}

CtS = A|2 HHE Summertime
2 £ Zotsl A|XHE A AMSHTE

Name
Responsibilities
Type
Exceptions
Output

Pre-Conditions

Post-Conditions

setSummertime()
SummertimeS &8t
User

N/A

N/A

Worldtime ModeO{ Of &tC}

SR = A|2| Summertime2| AFER
£ on0| A off EE= offOfl M on2
2 H}RLCH

=
L ————

-
3



Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

displayGame()

Game 2tHE HO|ECt
System

N/A

N/A

enterNextMode() EE=
Mode()Oll A =& = Ct

Game 2tHZ2 E{FECH

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

startGame()
Game= A|ZISHCH
User

N/A

N/A

Game Mode0]Of &tC}

Game?l| &EHE A|Z2 2 HiLCH

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

dinosaurJump()
Dinosaur?} ® ZotCt
User

N/A

N/A

Game ModeO]O} StCt

Dinosaur?} T &L}

Name
Responsibilities
Type
Exceptions
Output
Pre-Conditions

Post-Conditions

resetGame()

Games CHA| A|ZfSHCE
User

N/A

startGame()

Game Mode0q O} StCt

startGame()2 S =StCt




Ref | Use Case Name Test description
R1 Show Time T AIZHO| ZEER] A2 2 Al AT S20| FE=X 2
Set Time
Az 2% Al W BEE ABARS O, HFE A2 D9 0]
Add Time E15HEA, 1 T HTIHA ™ A FR{eE BEHEA
ol
A7 2T Al W BSE MBAZS O, NRE A B9t =
Change Timeunit - =
SEAls Y B Eek 20 WA EER 2O
Update Time T AIZEO| RHE CHRAZIONE EOHSHER =0
" HE AIH HEES T A ASYUX MEfQIR] 2ol . =
R3 Show Stopwatch 1= A HES E A SSHXFE EA HEA 22 A7 HE A BT TS MWATES O MEE A2 CHTE 2
Reset Stopwatch SE/R T AEE 15— LAFR Bt EMWE I, 02 0= 0dE| Change Alarmunit o =4 L1 =0
P =E =EI|E =X 2o '})\I T'_'—E Ecﬁ Eltxl = |_|
AED = AED =JEL= ‘-;o - —— = - -
Start Stopwatch SEYA AR F AFRRFA A0 FIEHER = cwitch Alarm Tt S A YE0| Z4SHon)AENY O H|Z4SHoff):tE 2, H|
AEQATE AIESID LE AT OlF LAFEX HWE O, AT B A= - = =
Pause Stopwatch = Moz 2FERD| LxFEE A|ZF oA 2=%] =2
P JF =1 BE AZH D SHEO| BAIE=X] 2ol EdstEl DE0| =T MDY S5F EeE 22
ot Stopuatcly | SN AR = SEH BS M 2SN ARA @31 2F Update Alarm HIF A|ZED BdShon)El L2 AZE H&sjM HusER] =0
plit Stopwatc - _
2LUE A NI 2N AE FNRER 20 R A OIE1 O EAQ AZE T E3HQER 2O, MHEY o
Update Stopwatch | 2=S#(2] AlZt0] AIEE CINZITS S7Hl=r] 29 Show Waorldtime - ‘O HTHE =K ol '
R4 Show Timer ErOI0 Al EE Al AZNO] E 2EEI ZFSE A0 =G e o 0 e B oA =
Set Timer T EOXER 2o Select City EAZE OHS A|ZHTHS| A2 HHYEZ] =0
AlZE S A BT TS ABATIS MEHT] A|ZF Cr2| ZHO - — = . —_ - .
SRS TS SSAmE M et mEE MOEY B3t Alole HIBMSIE HB43 ANs BH3E A
Add Timer SR, O B HONAM HE A G0 E BEEET Set SummerTime L e =i L -
Zol HELQ! Oi%E Ftoi=X| S0l
A|TE AdEE A Cr ShAs AT LTS MERE] A|ZF CRO|TE = = - =
Change Tmerunt | 7 % A 9IS BEE SBARS O, M8 A2 080t R7 He S 0|E AESID HQY S 0| AHE HY =2 HR=
B AU B R 202 WA FEX 2O Show Game x| ol
=
Start Timer ERO|0 Al = EfO|H A|ZHO] ZH2TheX 29 | =&
ERO|M7E AJEFSE UE AZE Ol LABX HE O, ATt B7t
Pause Timer - I =
Jr FEA SE A oA EE0 =AIZEA 22
EfO|M7E ARE = ZAIEX S E|MME W, 02 0= 0HE=
Reset Timer - =
E =7|3 5= 22
Update Timer ERO|MS| A|ZFO| RIZE CHYAZITHE TranieR 22
RS Show Alarm TE AZ 2F Al A0 F 2EELD 2FT A0 SHEY E
Set Alarm 20|=7] 22
Next Alarm OS LUTCE HOIHK SR =PI, 48m Lo 18y L=
E QO7x| =X 22
NZt 23 AT TS YT [ HYY AZ B9 0]
Add Alarm EIEHeR, O T HUWIAN 2™ A FH2ieE BEHEA




Analyze(2030) Traceability Analysis

Functional Requirement

R1.1 showTime

Use Case

R1.2 setTime

Show Time

system sequence diagram opeation

R1.2.1 addTime

Set Time

R1.2.2 changeTimeunit

Add Time

R1.4 updateTime

Change Timeunit

R2.1 nextMode

Update Time

R2.2 sawpMode

Next Mode

R2.3 timeQut

Swap Mode

R2.4 beep

Time Out

R3.1 showStopwatch

Beep

R3.2 resetStopwatch

Show Stopwatch

R3.3 startStopwatch

Reset Stopwatch

R3.4 pauseStopwatch

Start Stopwatch

R3.5 splitStopwatch

Pause Stopwatch

R3.6 updateStopwatch

Split Stopwatch

R4.1 showTimer

Update Stopwatch

R4.2 setTimer

Show Timer

R4.2.1 addTimer

Set Timer

R4.2.2 changeTimerunit

Add Timer

R4.3 startTimer

Change Timerunit

R4.4 pauseTimer

Start Timer

RA.5 resetTimer

Pause Timer

R4.6 updateTimer

Reset Timer

R5.1 showAlarm

Update Timer

R5.2 nextAlarm

Show Alarm

R5.3 setAlarm

Next Alarm

R5.4.1 addAlarm

Set Alarm

R5.4.2 changeAlarmunit

Add Alarm

R5.5 switchAlarm

Change Alarmunit

R5.6 updateAlarm

Switch Alarm

R6.1 showWorldtime

Update Alarm

R6.2 selectCity

Show Worldtime

R6.3 setSummerTime

Select City

R7.1 showGame

Set Summertime

R7.1.1 showDinosaur

Show Game

R7.1.2 showBackground

Show Dinosaur

R7.2 startGame

Show Background

R7.2.1 dinosaurJump

Start Game

R7.2.2 showHurdle

Dinosaur Jump

R7.2.2.1 showCatus

Show Hurdle

R7.2.3 increselime

Show Cactus

R7.2.4 moveBackground

Increase Time

R7.3.1 showGameover

Move Background

R7.3.2 resetGame

Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y YYYYYYY

Show Gameover

Reset Game

enterTimeMode()

displayTime()

‘
YvV

enterSetTime()

endSetTime()

increaseTimeunit()

changeTimeunit(

enterNextMode()

YYYTYYy

enterSwapMode()

displaySwapMode()

activateMode()

cancelSwapMode()

endSwapMode()

stopBeep(

displayStopwatch()

resetStopwatch()

startStopwatch()

pauseStopwatch()

split)

displayTimer()

enterSetTimer()

endSetTimer(

increaseTimerunit()

changeTimerunit)

startTimer()

pauseTimer(

resetTimer()

displayAlarm()

nextAlarm()

enterSetAlarm()

endSetAlarm(

increaseAlarmunit()

changeAlarmunit()

switchAlarm()

displayWorldtime()

selectCity()

setSummertime()

Jé*i PPY Y YVYFPFF P E PP YY PPV Yy VP FVPY ¥

displayGame()

startGame()

dinosaurJump()

Vo bl

resetGame()
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