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Activity 2031. Define Essential Use Case

Use case 1. Time Keeping

Actor System

Purpose MY Imet Al 2 E0iE

Overview UserZt et Emet AlZEE Alztel s &of et
(1Z=0tch) ¥Ho|EStH C|AE T Olo] EoiE.

Type Hidden

Cross Reference

Functional Requirements : R.0.0

Pre-Requisites

Time keeping 2 =040F L},

Typical Courses of Events

(A): Actor / (S) : System
1.(S) d™et AlZHE 3o EAIBHCEH
2.(S) 1000ms & ACl|lo|E&tct.

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

Use case 2. adjustTime

Actor User

Purpose UserZt AlZhE ZHEHCH

Overview Usert HEE Sall AlZtE =E5HH AlZtE 2ot 24RY
Altg =-ett

Type Evident

Cross Reference

Functional Requirements : R.0.1

Pre-Requisites

Time keeping @ =040} L},

Typical Courses of Events

(A): Actor / (S) : System
A)HES S8 AlZt 28 222 dHEC}
S

3. (A) AFERI7F A2 ZHEtE HES =21 Time
Keeping2 E 2 HtFLCH

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




Use case 3.setTimer

Actor User

Purpose Timerof| AlZhE M5t A|ZHEHCH

Overview 7|8 Timergt Mol M User7t HHE S =84 TimerQ| AlZHS
MdHstn HES s AEfetoh

Type Evident

Cross Reference

Functional Requirements : R.1.0

Pre-Requisites

ElO|H EEO=|O|= st}

EtOIH7F 7+ AUX| 2f2 & Efo{oF Bt

Typical Courses of Events

(A) Actor / (S) System
1. (A) HE S =2 Elo|H % 7t5 MEHZ vH@CH
2. ( )_..._A|5| A|7k° 77|-Hu|-o||:|:1 E|-O|I:I-| A—ix-l 7|.o

AtEfelE2 LIEHAMHCE

—_

AENY

3. (A) 452 =2 AEE SADIE AZHS ME3
4.(S) MHE AlZHS X{&stD EABCH

5. (A) HES F2 Timer7} 7}7| AIE8HCE

Ct

En

Alternative Courses of Events

N/A

Exceptional Courses of Events

E1. MHE AlZt0| 0Y A< timer= 7HX| =Lt

Use case 4.pauseTimer

Actor User

Purpose TimerE YAIMX[ECEH

Overview User7t HE S S 2™ Timer?7} 3207} YA X8t
Type Evident

Cross Reference

Functional Requirements : R.1.1

Pre-Requisites

Elo|0{ &2 =040} Bt}

Typical Courses of Events

(A): Actor / (S) : System

1. (A) EY HES FEr

2.(S )EFOIEH7P 7t A= SEfRIXR| E Ittt
3.(S) EtOIH7}t 7t o EtO|HE HET, ELO|HHTL
A 21 Elo|He| H2 AlzZho| 0 =1t EfO|HE
A|EFA|ZICE

Alternative Courses of Events

N/A




Exceptional Courses of Events

N/A

Use case 5.resetTimer

Actor User

Purpose MM E ELO|HE 2[AEtHCt.

Overview Eto|Ho| T/ oF 2 2tAH|gl0] AlZho| HHE ElO|HE
2|4 Al ZICH

Type Evident

Cross Reference

Functional Requirements : R.1.2

Pre-Requisites

EtO|H 2 =040} St}
MY E EO|HIt = & Efo{0F BCt.

Typical Courses of Events

(A): Actor / (S) : System

1.(A) AlZto| dHE Eto|HE HE7| 2l8l Usert
HEZS FELCL

2.(S) M™HE AlZHE XD AlZho| MHEIX| et 2 ElO|
SENE EAlBCE

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

Use case 6. buzzTimer

Actor System

Purpose Timer0i| User7} A%&8t A[Z+O| Ct X|LtHH buzzerg
SElct

Overview Timer0i| User7t A8t A[ZHO| Ct X|LtH buzzerg
SEICt

Type Hidden

Cross Reference

Functional Requirements : R.1.3

Pre-Requisites

User7t Timerof A%t AlZto| CF 7+ AFEHO4OF BHC}.

Typical Courses of Events

(A): Actor / (S) : System
1.(S) User7t &8t TimerQ| A[ZHO| Ct X|Lt7tH B X{E
3x7k 2ot

Alternative Courses of Events

N/A

Exceptional Courses of Events

E1. 8X7} 22l 5 M2 Eto|H7t MHEE|H £ X7}




Mo
L]
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Use case 7. setAlarm

Actor User

Purpose etatg Mstct

Overview User7t 20| 2EI7|& §ste AlZE Z|CH 4747t K]
MZsl| SystemO| 0|2 X{&+3tot

Type Evident

Cross Reference

Functional Requirements : R.2.0

Pre-Requisites

22 2 E0{0F BtCt.

Typical Courses of Events

(A): Actor / (S) : System

1.(S) A™E &2 S5 S5t

2(A)HES FEHCOS L2 LIPS =E 0|S5HHAM
g S AMSHAHL E= CHE HES =2 98 d™E
Al Etet

3.(S) EAIE AlZtE Ztho|H B2 HYEE = U
HEfRIS LEIct

4 (A)HEES =t Y, A, 22 UHeict Bt=52 e
A HES s{dtSS M3stn eUS et g3
MYE oteict,

5.(S) dYE g2g xXYEtct

Alternative Courses of Events

Exceptional Courses of Events

Use case 8. buzzAlarm

Actor System

Purpose User7t A&3t Alztof 222 S EICtH
Overview UserZt &8t AlZtol 232 SEICt
Type Hidden

Cross Reference

Functional Requirements : R.2.1

Pre-Requisites

User7} &g &8 0| EXNsHOF BFCt.

Typical Courses of Events

(A): Actor / (S) : System




1.(S) User7t &8t AlZto| =|™

oIS S8IC

Alternative Courses of Events | N/A

Exceptional Courses of Events | N/A

Use case 9.stopAlarm

Actor User

Purpose o2t g HELC

Overview User’t HES FE2H 23 22l 4 F=&tt
Type Evident

Cross Reference

Functional Requirements : R.2.2

Pre-Requisites

grtol 22l
B 0q0of

&0|ofof BtCt
gtoth

Typical Courses of Events

):
1. (S) User7} *E*’S?_F Alztof 8o 22l it
2. (A)HES FECt
3.(S) L2 FRotm vh= MH0| &[X| et 2 2ol
#2 Axlgtct
Alternative Courses of Events N/A
Exceptional Courses of Events | N/A
Use case 10.startStopwatch
Actor User
Purpose AERRIE AlEECE
Overview User7l HES F2M AERRIE A|ZEHCE
Type Evident

Cross Reference

Functional Requirements : R.3.0

Pre-Requisites

Stopwatch & =0{0F BT}

Typical Courses of Events

): Actor / (S) : System
(A) HES FEC

—= T =

(A
1.
2.(S) AlZto| 7}7| AlEEBtCE.

Alternative Courses of Events

N/A




Exceptional Courses of Events

N/A

Use case 11. recordStopwatch

Actor User

Purpose S22 AZHE2 7ISEC

Overview stopwatch7} 2 S35te 2450 HEEZ 2 HEO|
sXRSMel AlztE 7|F8t

Type Evident

Cross Reference

Functional Requirements : R.3.1

Pre-Requisites

stopwatch2 E0{| A A|ZtO| 2= F0|o{of stC}.

Typical Courses of Events

(A): Actor / (S) : System

1.(A) User7} recordtHE S 2}

2.(S) ©x AlZho| 2= Qx| =elgtct
3.(S) HEO| =XISM el AlztE 7|FetCt

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

Use case 12. pauseStopwatch

Actor User

Purpose stopwatch& & Al HECH

Overview stopwatch7} & S5t= 250l HHE S =021 stopwatchE
X ArEjoll LAIEX] AlZICH

Type Evident

Cross Reference

Functional Requirements : R.3.2

Pre-Requisites

stopwatch2 E0{|A{ A|Zt0| Z2 = F0|oqof Ftrt

Typical Courses of Events

(A): Actor / (S) : System
1.(A) User7| pausetHE 2 FEC}
2.(S) #xH stopwatchE E0{| M A|Zt0| 52 =FQIX|

3.(8) AlztE ®XH HEfol M LAIEX]| AlZIC

Alternative Courses of Events

Exceptional Courses of Events




Use case 13. resetStopwatch

Actor User

Purpose stopwatch& resetA|ZICtH

Overview User7} stopwach 2 E0{ A stopwatchE LA|HX|AIZIH
stopwatch7t 7% &S5 0| & 210] stopwatch 2l
AlZtg =7|8HAlZICtH

Type Evident

Cross Reference

Functional Requirements : R.3.3

Pre-Requisites

stopwatch 2 £.040F 3tC}.
stopwatch2| A[Z+0| 00| oti=l 2FEHO{OF BtCt.

Typical Courses of Events

(A): Actor / (S) : System
1.(A) HES FErCt
2.(S) 25 x| Alzhg Z=7|3tetct.

Alternative Courses of Events | N/A

Exceptional Courses of Events | N/A

Use case 14. showTide

Actor System

Purpose Sall, o, Mall & & vtche| 3 =& Eo{ECt

Overview User7t HE S S5l MEst S35 M3l Zall & & dicte
Tide§ Eoi&rt

Type Evident

Cross Reference

Functional Requirements : R.4.0

Pre-Requisites

Tide2 = 040f 8tCh

Typical Courses of Events

(A): Actor / (S) : System

1.(S) O|™of| Ot X [T = st HiCte| =48 HoiF s
S EfCt A 70| gictH Ssiel HictE EoiECt

2. (A) User7t HEZ +2™ Sdl|, g, M =MHZ
SO0I7tH ZHETH EAIE|H, #sh= HICHO|M HE
TEI|IE HFE ZHEE EQlftot

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




Use case 15. calculateTide

Actor System

Purpose ot & AL ECH

Overview showTideOll £=24& 34X} ZHHEE User7t A5t
ol 2t RES S 2 AHMsHEL

Type Hidden

Cross Reference

Functional Requirements : R.4.1

Pre-Requisites

N/A

Typical Courses of Events

(A): Actor / (S) : System
1.(S) A HEE Zot2Ct

o-lL=2 =

(
2.(S) A IMHEE HHE 2 Z Tide2 AHAHEHCH

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

Use case 16.showMoonphase

Actor User

Purpose Eho| B FEZ E AlEtCH

Overview Moonphase 2 = 0| A cacluclateMoonphase& & 5l
HLE Hol Bke EAISHELCH

Type Hidden

Cross Reference

Functional Requirements : R.5.0

Pre-Requisites

0

MoonPhase 2 =040} $+C}.

Typical Courses of Events

(A): Actor / (S) : System

1.(S) calculateMoonphaseOi| A H|AHE! Ef o] B kS
7tr=2Ct

2.(S) HidtE Eol Zg g
2o = HhHEL

3.(8) 2ol =k stTdol EAIFHCH

User7} grof

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A
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Use case

17. calculateMoonphase

Actor System

Purpose fo| 2k ol BFF:0{ EA[EHCE

Overview Moonphase ZE0i| A ol [HE ol 2L S
7| &S &t

Type Hidden

Cross Reference

Functional Requirements : R.5.1

Pre-Requisites

N/A

Typical Courses of Events

(A): Actor / (S) : System
1.(S) B MEE gtot2r}
2.(S) A M HEE HIR o= Hol 2y

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

Use case 18. modeSelect

Actor User

Purpose UserZt 67H2| 7|5 & 471HE MElS HESZE 2
0|S 0| 7ts3stA H:L

Overview User7t HE 2 =1{Select SP‘I'OE S0zt =, AlA 2]
HEES 0185 47kl 7|58 MMz B
0|88 + =S stk

Type Evident

Cross Reference

Functional Requirements : R.6.0

Pre-Requisites

N/A

Typical Courses of Events

(A): Actor / (S) : System
1.(A) 7|5 27| 2[5 User7t SelectHEE +
2.(A) HEE =21 67IX| 7|5& SE{EH ¥Hsl=
HES =i MEd5tHLE A8t & SelecttHES
ik AL = CF.

3.(S) MEE 47}X| 7|5 & AH87tSstEE ME

Alternative Courses of Events

2. 0|0| 47+X| 7|s0]| 4A4EH
%= od1 SHA|B 7SSt

Exceptional Courses of Events

E1.47tX| O|BFe| 7|5 MBS B
S2438tc}

2 HdHetot

i
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ox
40
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o
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N
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rx




Activity 2032. Refine Use Case Diagrams

User

Watch

Time keeping

/NN

§

pauseStopwaitch
gincludes=
Shonmsaphass mee calculateMoonphase

ainclude:

12



Activity 2033. Define Domain Model

Alarm Moonphase Stopwatch e

Alarm : Integer Moon : Moon Time : Integer Time : Integer

Record : Integer

+refer to
+has
+has
+has
+refer to
Time Keeping
- Mode Select
Tice +refer to | Time : Integer hits +has
Date : Date
User
Tide : Integer
Sea : String
+has

Activity 2035. Define System Sequence
Diagrams

Use casel. Timekeeping mode i “System

1.  UserJt Time keeping 2= = 2tC} ;

2. SystemO| # AlZ2t= EHEL ® 1 Bhckiwheemenl)

3. Userdt 2liAlZ28 HEes 80U !

4. Userdt 8THAIZIS HHE L ! L
; 2. Click Adjust time() -_j_
; 3. Adjust time() Fi_

13



Use case?2; Timer mode

Userdt Timer £ £ 2 ZtC}

SystemO| &M Timerdt 2 EJtsEHA
2015}

Userdt SE56tJ| ®lot= MZ2HHHE
TimerE & H &Lt

System= TimerE =S A|ZI0}
UserJdt TimerE L AI A X AlIZICH
SystemO| Timer2l AlZ2+H0| CF &/ ™
0| SelH sl

UserJt TimerE =JI&tAIZIC}

Use case3: Alarm mode

Userlt Alarm 2 E = 2HC}

System0| &I Alarm= 23 & %=
U=TX =olEt}

Userdt ®5l= AlZ2H0) L& s d A 80
SystemO| i &= Al2H0| 28 LS
=¢elCt

Userdt 228z HiEgs 20U
System= Sl &= S5 Al
SHEAIZEE EDISHAIZICH

“System

1. Click Timer{)

. S
|

2. Set Timer()

3. Pause Timer()

4. Reset Timer()

“System

1. Click Alarmy{)

¥
|

2. Set Alarmi)

3. Click Alarm off()




L

b S LT

—

Use cased: Stopwatch mode

UserJt stopwatch 252 ZHC}
SystemO| User} stopwatch® & & &
= A=A =l 8Ct

Userdt 2ESIXIE AlEEH

Userdt 28 HXIE LA E AT
Userdt JIE= EE&t0

System2 2| & HEAIZIL

Userdt JIS& EJ|8HEHCH

Use case 5: Tide mode

Userdt Tide 2= = 2Lt
System TideE M= H &HSHDY
System2 H &S Tide &
JEoz HEtAl 210

System2 182 & HEAZ!
TideE UserlilHl EHEL

Use case6: Moonphase Mode

User?t Moonphase 2E = 2tC}
SystemO| & ME 20} B2 TS
H &HEHTE

System= HftEE EC0] RUHE
JE2o = HEAZIC

SystemZE JEHOZ BEL|FI 2O
DUE Userfl Hl 2HELEH

“System

1. Click Stopwatch{)

. A
|

2. Siari Stopwatch()

3. Pause Stopwaich()

4. Hecord Stopwaltchi)

3. Reset Slopwatchi)

‘System

1. Click Tide()

. LR TR
|

2. Show Tide{)

A

“System

1. Click Moonphase()

“"“__lﬁ"“"“"

15



User?l mode selectatH 2 =
ZHC}

System2 & I watchLi2 2 & Ik Inndc e )

modeZ 2 HEC}

User= ME6I1 42 RCEE
2. Select Modes()

44K DEC
System2 Userl} & Ei5t DEE

Use case7: Mode select i
#
¢

HE A0




Activity 2037. Define State Diagrams

keepTime Moon Phase
[ setTime | [ shonMoorphase )
do [ AJZE++ setDay setHour setMin o=
e S == 1 eum

S =g=t!
‘ bl bl ’

J
inc{ )/ Day++ inc() /Hour++ inc( )/ Min++ DIT
Tide

‘j,nl

Timer next/ Ch&

B

A
[ showTimer | | setTimer |
s |selHuur) | seMin | rseLSec |
T JU ] |
i bl
sz
" | ’l ‘ stopwatch
- i "
‘ showStopwatch | ( showStopwatchGoing
1ZH+
. =
do/ AlZH+
\Lm
Alarm
bl \/
. I showAlarm ) | setAlarm i //;’ reset pause  record f AT 7| E display
| sempay I |se[How) fselSec ‘

U

v T T

inc inc inc




Activity 2038.

Refine System Test Case

Test Test &= Description Use Case | System
Number Functio
n
1-1 Time AlZtol e~ o 2 1ot Time R0.0
keeping UO|o|E E[=X| &Qlgtct. Keeping
Test
1-2 Time Time adjust= MEH AlZES Time RO.0
keeping MYst F MYE AlZtOl & Keeping
Test HOO|EE|=K| = QlStCt.
2-1 Time Adjust HE =0 el AlZto] adjustTime | RO.1
Test MM™MoZ ZHME|=X| &Qlstct.
3-1 Set Timer HE 2l=30] a2t Efo|H AlZtO] setTimer R1.0
Test MaMoz ZHMHE|EX| &Qlste}.
4-1 Pause HE ¢l=dof 2t Eto|H7t S&F | pauseTimer | R1.1
Timer Test UM 522 o2 EFO|H7}
HED HE AZFE2 & ZAIGHEX]
2ol Elo|H7} 82 S0|X|
ot i AlZho| & 7+7| Al&HSHE K|
gfolstrt
5-1 Reset EtOIH7t 7t U= HEHQ}F 7HK| resetTimer R1.2
Timer Test | o= &E & CHOM HHE 3 A
AlZto| & =7|38tE|=X| & elstCt.
6-1 Set Alarm HE I=dof ek S/, AlZHo| setAlarm R2.0
Test MMaXMo=z ZXE|o| gEhS
Mysh = Qo A™ME 2ol
Hed™Mo 2 E3E[=X| &lstCt.
6-2 Set Alarm r2fol 474 MHEE|o] S setAlarm R2.0
Test etat g Atx||steE Aok 7hsEHX|
gfolstrt
6-3 Set Alarm o0 MYE g&tn 2 ¢, setAlarm R2.0
Test 2 AlZhof Ele Ad-Ested g
F HMX|I7} Haxo 2
E=E|=X| =QlFtrt
7-1 Alarm Test | 20| X E AlZto| B2 | | buzzAlarm R2.1

18




7-3 Stop Alarm | &0 22 M L& ZE0|A HE | stopAlarm R2.2
Test 20| Qo™ 22|E Yol
S4MoZ M HEE=X| &QlstC)
8-1 Start HE =0 et AZ X7 & start R3.0
Stopwatch A s2 AESt=X| # el Stopwatch
Test
9-1 Record AR SH LM HES record R3.1
Stopwatch | 235t He5tH HHES /=T | Stopwatch
Test [Hod| LIEFSHE AlZHO| &
7|8 E|l=X| &lstH
10-1 Pause ARV SEH LM HES pause R3.2
Stopwatch | {245t He5tH HES =8t | Stopwatch
Test Holl & HEE=X| =elstct
11-1 Reset AEYR| REM AR X|Q reset R3.3
Stopwatch | &% & 0150 ZtHQI0| HES Stopsatch
Test QEiStH AF X7 &
Z7|3tEl=X| E#elste
12-1 Tide Mode | ol 37 =4 HE 71 HEHSHA| showTide R4.0
Test & LIEHL =X = elste
12-2 Tide Mode | HES =d5tH SaHl-H5H-AM3H showTide R4.0
Test =OF X4 METJ| E LIEILIER]
EOIStC}.
13-1 | Moonphase | &™oi| &H Eo| f|&f 0] &5t | showMoon R5.0
Mode Test & LtEFLt= K| EHelEtTt phase
14-1 Select 670 & 474 MEHZ 2IEFNES Y modeSelect | R6.0
Mode Test 2E MEdo| 2715t sHAl|gt
7S 8t x| & lstCt.
14-2 Select MENEl R E E0FO| & LIEFLF=X] | modeSelect | R6.0
Mode Test gfolste
14-3 Select D CE 471 0|gte 2 MEdS D modeSelect | R6.0
Mode Test | dHetZ S M o4 HIA|X|7} &
E=T|=X| QlFtot.
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Activity 2039. Analyze Traceability

System Function

RD.0 keepTime

Usze Caze

RD.1 adjustTime

h

r

1. keepTime

Eystermn Operation

R1.0 setTimer

4

2. adjustTime

1. Click timekeeping()

R1.1 pauseTimer

3. setTimer

R1.2 resetTimer

4. pausseTimer

h 4

FZ.0 setAlarm

5. resetTimer

2.1 buzzAlarm

G, setAlarm

RZ.Z stopAlarm

4

T. buzzAlsrm

R3.0 startStopwatch

&, stopAlarm

R2.1 recordStopwatch

5. startStopwatch

R3.Z pauseStopwatch

10. recordStopwatch

R3.3 resetStopwstch

11. pauseStopwatch

4.0 showTide

A

12. resstStopwatch

2. Click adjust time)

3. Adijust time{)

4. Click timar(}

5. Bat timern()

& Pause timer()

T. Reset timer(}

&, Click alarmd{}

5. Set alarm(}

10. Cllick alarm of f{)

11. Click stopwatch{)

12. Start stopwatch)

13. Record stopwatch{}

14. Pause stopwatchi)

R4.1 calculstaTide

13. showTide

15. Resst stopwatchi)

R5.0 showhloonphase

14. calculsteTide

16. Click tide()

RE.1 calculateMoonphase

15. showbMoonphase

17. Show tide])

RE.0 modeSelect

k 4

18. calculateMoonphase

17. medeSelect

N

18. Click moonphase()

15. Click mode select{)

20. Select modes()

20



