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Activity 2041. Design

Real Use Cases

Use Case Clock Setting

Actor User

Purpose ANALl 7|s&S F7d3trt

Overview AEXROA =8 o AlZE, ER, ZAIS Yy A
= ==z ddtoh

Type Evident

Cross Reference

Functions: R 1.1

Use Cases: 1

Pre-Requisites

Clock 2 E0f QJ0{OF BtLC},

Typical Courses of Events

1. (A) SET Button & =2{ A[Zte] ‘A" @HEE=Z S0{7HC}
2. (A) UP/DOWN Button 2 =21 'Al'S HHsiC}

3. (A) SETButton & =& A|Zte] ‘& 2EE2E=E S0{¢rt
4. (A) UP/DOWN Button 2 =2 ‘&' H7d3CH

5.(A) SETButton & =& Algte] ‘=" dPEEZ S0{7tC}
6. (A) UP/DOWN Button & =2{ ‘&X' HHHCE

7. (A) SETButton & =& A|Zte] “12H/24H 2@ EE=R

8. (A) UP/DOWN Button & =2 "12H/24H'S M3t

9. (A) SETButton & =& M| '@ 4822 S0{¢tCh
10. (A) UP/DOWN Button 2 =2 'd'2 &3t

11. (A) SETButton 2 =2 @Rl ‘@' @EEEZ S0{Ztch
12. (A) UP/DOWN Button 2 =2 '&'2 &3t

13. (A) SETButton 2 =2 @Rl ‘Y @PEZEZ S0{7tCh
14. (A) UP/DOWN Button 2 =2 '¥'2 d°3stCt.

15. (A)

16. (A)

n

.(A) SETButton 2 &2 ‘Al 48EEE S0{7tCL
. (A) UP/DOWN Button 2 =2 'T=AI'S At
17. (A) SETButtong =& 2FEEE TEL 7|
2 ZOot2LC}

r

2tHS

Alternative Courses of Events

A1.(S) FollT Al 2t 2B Y (ex 25 AlZH 13 F), H|O|H

AE o (B2 85 ZE Al AHTE2E ghetotnt,
Exceptional Courses of Events | E1. (A)2] =& 810 15 27} X[LtH 0ol A[AH ZtHOZ

=0F2Ct,

E2. (S) 8% &0l MODE Button 2 +2& 4<% dM7HX|

YEO MFYO| &|=0 oA Rot= ZutitES it

ex) 8A 13 & HEstD 20 1322 482 Rt

MODE Button 0| =2|F 8 A|2 20| L}







Use Case

Set Alarm Time

Actor User

Purpose LE AlZtE 3t

Overview LE FE T AN 20 Uz LT AlZE R HtE JEE AE
Kol A 3 22 Azt 8 gt HEE M

Type Evident

Cross Reference

Functions: R2.1

Use Cases: 2

Pre-Requisites

e ot A OF SHCf

Typical Courses of Events

(A): Actor, (S): System

1. (A7 SET Button & =21 & 43 ZE0| Tt
2.(S)0] hr B AE{Zt =Lt

3. (A)7t UP/DOWN Button 2 &2 hr af2 B4t
4. (S)0| HZAEl hr ¢S MESHCE

5. (A)7} SET Button 2 =8| Ct& &822 HojZtct
6. (90 min 28 HEi7t ECt
7.
8. (
9. (
1
1
1

-—

. (A)7F UP/DOWN Button 2 =8 min gt HZEoHC}
. (S)0] HAE min S XMZESHCH

A)Zt SET Button & =8 Ct2 AE2= HO{ZIC}
(S)O| weekday-repeat A7 AEf7} EIC}
(A)7} UP/DOWN Button & =2| weekday 4t= HZHC}
()0 HZAEl weekday-repeat ZtS K& BiCL.

3. (A)7} SET Button 2 =2 Y& 278 ZEOAM SOt
4.(5)0| MYE e HYEE wxf Lo HrIoHot

0.
1.
2.

il
-

Alternative Courses of Events

(A): Actor, (S): System

Al: (A7t 88 =% MODE Button & F£2H (5)2 7K 2
ozt M™S HHESH k| CIe REZ HojZtoh

A2: (A)Zh hr ZtS HESICHE 0~23 #Q o2 HojuE 1

U0l HfE 22

Exceptional ~ Courses  of

Events

A): Actor, (S): System
ET: (A2 =Z §lO| 15 &7} X[LIH AlA 2tH2 = ZO0t2LCY




Use Case Ring Alarm

Actor System

Purpose LT AIZH =B S YErt

Overview e 559 4+ &€& AlZtar ¢X AlZtE H|W5H0 S ESCt
® buzzerE =20, gt= 273F0| EO AKX BCHH EE o
EfE OFFE HHELF.

Type Hidden

Cross Reference

Functions: R2.2

Use Cases: 3

Pre-Requisites

6. Set Alarm Time
et A ME{ZF ON Q ety d™El

7

—

Rl

= 2o OF ot

=2 o

Typical Courses of Events

(A): Actor, (S): System

= E AIZH| EET 2E0| g 280 &[of UK

LS

2. ()2 buzzer 7} 22|10 UX|

1. (S
OFCH H|ZHAM B} A|ZICH

QUCIH buzzer & SEICL

Alternative Courses of Events

(A): Actor, (S): System
Al: 7I—2 A|7|-01| A—!
O|&0|2t™H buzzer &

QOB HlZys

LS —

TROIR| %D 40 =7b X|LIH (S)

BN ZgstEo As Ol £ N
3& Hot 225, g5 2780[ /o /UK

rir

Exceptional Courses of Events

=30 EO|HZE =2 (= o

= SEotH, g5 2780| &0 RUAX| LA




Use Case Toggle Alarm

Actor User

Purpose LEES DALE AL

Overview g =5 3 oM 21 A= Lol Ol AN UNH 1
A, 0N QUACHH AL

Type Evident

Cross Reference

Functions: R2.3

Use Cases: 4

Pre-Requisites

g =tHO| A OF SHCf

Typical Courses of Events

(A): Actor, (S): System
1. (A7t DOWN Button =
toggle 2FLCF.

2.(5)0] HAEE L 23t HEIE HESHC
Alternative Courses of Events N/A
Exceptional Courses of Events N/A




Use Case Next Alarm

Actor User

Purpose Chs LS =20

Overview LE ZFO| CtF LEO LE AlZF % BE JYEE X[RE|,
OFX|S LOIYS 2 RHM Aol YRE Ter

Type Evident

Cross Reference

Functions: R2.4

Use Cases: 5

Pre-Requisites

g =tHO| A OF SHCf

Typical Courses of Events

(A): Actor, (S): System
1. (A)7F UP Button 2 =2 Ct& YEH2Z HOo{Zioh

Alternative Courses of Events

=
2.(S)0| CtE L& JEE LIEfHCEH
Al: ChS 2E0| Q2 42 ()= HEHW &9 HE

LbEFACE,

i

Exceptional Courses of Events

N/A




Use Case Set Timer

Actor User

Purpose EfO|HZ H AlZtE 27F3trt

Overview SET Button & =& AUz & =& &3¢ = d82ES
bep A L= Ct.

Type Evident

Cross Reference Functions: R 3.1
Use Cases: 6

Pre-Requisites AA =2tHO| EfO|H 2HHO| RUCE EFOIH ZE7|ZE0] 00:00 22

2850 Ut

Typical Courses of Events

. (A) SET Button & =2{ ElO|HO| ‘&' dFREZ S0{ZtCt

L)' REPRER T

. (A) UP/DOWN Button &
S

(5 28E 22 HETh

—

1
2

3

4

5. (A) SET Button & =2 EO|HO| "X’ HFYEHEZ SO{ZtC}
6 x

7

8

9

=] Efo|me| '2's 27Tt (A1)

ri*

—_

) S) l_jlq_'JHX-IEEE I_| C

(
(
(
(
(
(

Hr

. (A) UP/DOWN HESZ

(5 8% = H

& EtO[Ho| 'Zx'E ZHTICL(A2)
.

_(A) SET Button 52| Al7t MMmE= Zasic)

10. (S) 8 REE HFMLt2CH

ol
rot
N

Hr

Alternative Courses of Events

A1 (A) ‘2 20| 99 2 HEHOI|M UP Button & 5 Al
‘0’22 HERICE ()2 AFOo| 0l AEfOA DOWN Button 2
S5 Al '99'2 HpRILCE

A21. (A) 'E" H780| 59 2 HEfOA UP Button &
‘02 HpECHL () ‘X M™ol o0 o HE

DOWN Button & +& A| '59'2 HtHC

g M
f

Off A

Exceptional Courses of Events

El. HE Z& 20| 15 £7F S22 21.Time Out E0 Al
SIHOZ HHRLCHWUCT.5)

Use Case Start/Restart Timer

Actor User

Purpose EtO|HE A|Zf/ZHAIZ} BtCE

Overview g HES =¢ s 3T EOIHE  YAEXSAL
LAIEX| gl EtO|ME Y A|ZfSHCE

Type Evident

Cross Reference

Functions: R 3.2

Use Cases: 7




Pre-Requisites

AA =tHO| EtO| <tEHO QAT EfO|HZ} @dt= AlZE2
27850 AUCH

Typical Courses of Events

1. (A) UP Button & &2{ 72 E TS AIZISHCE (E1)
2. (S) 23. Tick Management 7 A& =ICt,
3. (A) 7I2E 2 EF UP Button 2 =21 Z&2 LAIEX]
=g

(S) 23. Tick Management 7} &&
5. (A) CHAl UPButton 2 =3 7}
AI’F:.*OHM K A|Zf Lt

6. (S) 23. Tick Management 7t A =ICtH

Ho 01>|
m XA
i

_lTl_

ECh20| ZAIZA &

Alternative Courses of Events

N/A

Exceptional Courses of Events

A

. H Fs Q10| 15 X7} S2M™M 21.Time Out T AlA
o b

ralss

b rim
T

PE

Use Case Pause Timer

Actor User

Purpose 7I2E Ch25¢Q EIO|HE YA|EX| oL}
Overview g HES =2 s T2 EIO|HE LAIZKR|SHEt
Type Evident

Cross Reference

Functions: R 3.3

Use Cases: 8

Pre-Requisites

AMA  =tHO| Efo|H =tEHO| QUCh EROIHZ} FH2E L2
SO|C}.

Typical Courses of Events

1. (A) 7}2E C2 =3 UP Button & =8 252 LA|IHX|
SHCE (A1, A2)
2. (S) 23. Tick Management 7t & ZX|=IC}.

Alternative Courses of Events

Al LAIEX| El MENOIM SET Button & =2 AlZHS CHA|

Rkl

-

A2. LA™K = MEIOAM DOWN Button & =8 AlZtS
00:00 22 Zx7|3} sliLC}.

Exceptional Courses of Events

E1. EfO|HO| 72 E C}R =% DOWN Button 22 ElO|HE
7|3} StCt

2. HE ZEZ= Q0| 15 X7} S2M 21 Time Out 0| AlZ|
tHo 2 HHRCE

Use Case

Reset Timer




Actor User

Purpose Efo|Ho| M7 A|ZHES 00:00 22 X7|3}5tCt

Overview Che HES =2 330X Y2 EO|He| AlZhE %73}
=g

Type Evident

Cross Reference

Functions: R3.4

Use Cases: 9

Pre-Requisites

AlA =t2O| Efo|t StEHO| QUCH EfO|HZF §dt= AZE2 2

27850 AUCH

Typical Courses of Events

1. (A) DOWN Button & =2] A[ZFS 00:00 22 2=7|%} oot
2.(S) EtO|H Z+S 00:0022 XZEstCh,

Alternative Courses of Events

Al. EIO|H && =& LAZA| 2 EIO[HE Z=7|=t SOt

Exceptional Courses of Events

El. 7}2E CH2 =30|= DOWN Button 22 Z7|3t & £

F2. HE Zt& ¢lo| 15 X7} 2@ 21.Time Out EO A|A
o

Use Case Ring Timer

Actor System

Purpose Eto|{o| 2 Eo] S 2Tt

Overview EtO[o| A|Z+O| Cf E|H WA 7t SEICt
Type Hidden

Cross Reference

Functions: R3.5
Use Cases: 10

Pre-Requisites

AA =tEHO| EtO|N =tHO QAL EfO|H7ZE RSt A2z

23850 ULt

Typical Courses of Events

1. (A) UP Button2 =2 EfO|HE A|ZfSICt
2.(S) EtO|M7} Z2E|M Beep22 23 TRES ¥2ICt

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A

Use Case Start Stopwatch

Actor User

Purpose 2EYKE HSAZICH

Overview AFERIZE AKX AIRHESENE X M, 259KE &

SAIZIL.

Type

Evident




Cross Reference

Functions: R 4.1

Use Cases: 11

Pre-Requisites

2K =2 HO| RU0{OoF ohLY.,

12. Pause Stopwatch

Typical Courses of Events

1. (A)7} SET Button 2 =& AE/{XIE &/d%k(start) BTt

2. (S)OI Hl2-d2t(pause)E AKX HEHE Y MEfE
HZ oot

3. (S)0| 23. Tick ManagementE 4835l 10 sTHE AIZHE T
7FA|ZICE

4. (S)O| cs7t 1000|M0|H, sE 022 BH=1 secE 1371
7|1, sec?t 600|40|H secE 022 THE1 ming 157HA7]

I, minO| 600|40|™M ming 022 251

Alternative Courses of Events

cC—

P

Al. (S)2

23. Stop Buzzer & F#stn

10. Ring Timer O
=O0F2L}

3. Ring Alarm

Exceptional Courses of Events

E1. (S) AlZHO| 59:59:99 7} HO{Z AL, AE/XE
X 7|3}t

E2. (A)7} MODE Button &

S)2 X MEHE XSt 20 .Change Mode & 2 BiCt,
0]

E3. (A)7F 15X O|& HE YHZ K|
Out O] H™lE|X| =Lt

%Ot= 21. Time

Use Case Pause Stopwatch

Actor User

Purpose L2EHK 2SS SXIAIZC.

Overview AFE X7 FRHESENE 232 M, 25%X[E SX|A|ZICL
Type Evident

Cross Reference

Functions: R 4.2
Use Cases: 12

Pre-Requisites

2K = HO| RL0ofoF ohLt.

11. Start Stopwatch

Typical Courses of Events

1. (A)Z} SET Button & =121

ot
2.2 25X HEHE H[Zd2Hpause) HEIE
Mo
3. (S)2 23. Tick ManagementS AH|SI0] A|ZH Z7tE BHE
Ct.

Alternative Courses of Events A1. (S)2 3. Ring Alarm Y= 10. Ring Timer 0| =™ & 4%,




22. Stop Buzzer & =¥t ZOt=2LCt.

0| of

Exceptional Courses of Events

. (A)7} MODE Button & &2 REE Bt
(S)O M SEHE MESD 20. Change Mode & =8 BHCt.
E2. (A7t HE %5 Ql0| 15 X7} S2M 21. Time Out & O]
AA HHSZ HRRICH

il
2

Use Case Reset Stopwatch

Actor User

Purpose AEHKXIE 022 resetPtLt

Overview AXIZE 2|M HEDOWN)S $2H, AEQX|J} 022 %
7| 3tElCt.

Type Evident

Cross Reference

Functions: R 4.3
Use Cases: 13

Pre-Requisites

=X 2O UAO{OF SO
12. Pause Stopwatch

Typical Courses of Events

A)7t DOWN Button2 &2 A5 XIE resettCt.
2. ()2 MEEl Stop timel} Lap time2 00:00:0022 Z=7|3}
(reset)SHC.

Alternative Courses of Events

A1. (S)2 3. Ring Alarm =

?_U
)
(o]
=
3
@
o
>
o
it
ox
:lo

£ 10.
22. Stop Buzzer & =5t FO02Lt.

Exceptional Courses of Events

E1. (A)7} MODE Button & 2| &
S)2 AHX MEHE M5t 20. Change Mode & =Lt
AZF HHE ZHE 80| 15 X7 S 2™ 21, Time Out |0

1O HA

ANA stHo 2 HRRCH

Use Case Set Lap Time

Actor User

Purpose Lap TimeS 7|Z%tCt.

Overview ALEXI7L LapH EUP)2 +EH, Lap TimeS 7| 2T}
Type Evident

Cross Reference

Functions: R 4.4
Use Cases: 14




Pre-Requisites

11. Start Stopwatch

Typical Courses of Events

1. (A)ZF UP HHEEZ =& Lap time & 7| S S0t
2. (S)2 e AIEOl Stop timeS AOA Lap timed| X{Zrst
Ct.

Alternative Courses of Events

A1. (S)2 3. Ring Alarm = 0. Ring Timer O] =& Z%,

= 1
22. Stop Buzzer & F=¥dt1 =O0=2LC}.

Exceptional Courses of Events

E1. (A)7t MODE Button & =2 REE BHZADIC}
o

™
S)2 M MEHE XMESID 20. Change Mode & TSt




Use Case Make World Clock

Actor System

Purpose MAA LS A78otCt

Overview CIXf A[ZI2 22 E MAAIZHS Adtotct,
Type Evident

Cross Reference

Functions: R 5.1
Use Cases: 15

Pre-Requisites

1. Clock Setting

Typical Courses of Events

S)0| Clocks &0{2Ct.

S)O| Clock®| O|2| AAtSHE GMTEE Ato| B2 2 A|ZHA}
O|E A 4bgtC

S)0| 23. Tick ManagementE Zt T Al A|Zt2E THESICH

Alternative Courses of Events

N/A

Exceptional Courses of Events N/A

Use Case Set City

Actor User

Purpose MAAZHIM CH2 EAA|ZL2 2 HO{ZiC}

Overview AFEARZE SETHES YESIH Chg ZAAZCZ TA| 2|2
EE gLt

Type Evident

Cross Reference

Functions: R 5.2
Use Cases: 16

Pre-Requisites

15. Make World Clock

Typical Courses of Events

1. (A)7F SET BUTTON 2 =2| Ct& City Clock 22 EO0{ZtCt,
2. (S)0| Clock OfIA &Y City gtS £tOtet CHE City 2
E716H:|-.

O =

Alternative Courses of Events

N/A

Exceptional Courses of Events

1.15 = 9 Button ¥H0| YPS™M Clock ZtHLZ
MehEICE
2. MODE Button & At&35H OfH =0 U

2Lz olHO| MetECh

rm

2ol ct

dlo

Use Case

Calculate SR/SS

Actor

System




Purpose U= Y= AZHE Adtotot
Overview oIX Clocke| ZAlZRE ALtAof SN Lo =z &
= AtS ALtett
Type Hidden
Cross Reference Functions: 17
Use Cases: R 6.1
Pre-Requisites 1. Clock Setting
Typical Courses of Events 1. (S)O| City 2| Geo Data & =2{=2LCt.
2. (S)0| Clock 2| Date 2t City & load L}
S)0| SS Time & A AhotCt,
Alternative Courses of Events A1.(50] SR Time & AAtsiCY,
Exceptional Courses of Events N/A
Use Case Set SR/SS
Actor User
Purpose dE Y= AMtEV|E HETL
Overview AMEXE7E UPIDOWN HES YSIH 3lHO| AEZ->UZ Al
Y= >YEAU2E HFDHT
Type Hidden

Cross Reference

Functions: 18
Use Cases: R6.2

Pre-Requisites

17. Calculate SR/SS

Typical Courses of Events

St}

A)7} UP Button= =21 SR sl
Iculate SR S}04

S)O| Current Clock City 2| SR
EO:I—’F-q
A)7l DOWN Button & =2 SSE ZQlIstrt,
S)O| Current Clock City 2| Calculate SS3t0{ SS &
EW—’.f—Ef.

2ol
o
= Ca

Alternative Courses of Events N/A
Exceptional Courses of Events | 1. 152 &t Button =0 YP2H Clock 2tHOZ
FghEIC

2. MODE Button & At2%lH, &
RCZ 3tHOo| M=t




Use Case Set Function

Actor User

Purpose AHEXH7L Hlw& MEiTtCt

Overview AERZE SET HES =8 Hwa380 TS ots Hw
A4S Edatotnt. BHEA] 4717F 24k E|0{OF St

Type Evident

Cross Reference

Functions: R 7.1
Use Cases: 19

Pre-Requisites

A A ZHO| Function Selector Of RACE.

Typical Courses of Events

1. (A) SET Button 2 =2 OF 2™ =2 S0t
(S) A'IX'lEEE X|OI'('5|.|:|.
3. (A) UP Button 2 =2 M+ 2|2EE &=3|tCt
4. S) oY HFME mEZ FIASICL
5. (A) DOWN Button 2 =2 &Ma/H|2dst A2 ORE
74
=

’So_

M
-

I31|" Ml 7H &gt

Alternative Courses of Events

Al 28t & Olw7F M 707t ot
SYEX| @=Lt

rc
o\l

32 SET Button O]

Exceptional Courses of Events

E1. HE Z5Z Q0| 15 X7} S 2™ 21.Time Out &0 Al
SfHOZ HHEICH

Use Case Change Mode

Actor User

Purpose REE HEso

Overview +X7b MODE HHES F2T A[2HO| COhF RE=Z TehE
Ct.

Type Evident

Cross Reference

Functions: 20
Use Cases: R.7.2

Pre-Requisites

N/A

Typical Courses of Events

1. (A) Mode Button 2 =2 RE HAS oLt
2. (S) CF2 =X 2 Mode 2 A|A MEHE Tttt

Alternative Courses of Events

N/A




Exceptional Courses of Events N/A

Use Case Time Out

Actor System

Purpose SIHE Clocke 2 HMatstct

Overview ALEXOAM 15278 HE Y=H0| @& 8% ClockslHe =z
Al AB0] HehA|ZICEH

Type Hidden

Cross Reference

Functions: 21
Use Cases: R.7.3

Pre-Requisites

MEXZE OFF HES FEL,

Typical Courses of Events

(5)01 15 X2 € Jt2ECtR S AIZFEIC

S)OI 15 27) X[LIE o} HES Hetstof,

Alternative Courses of Events

A =2tHo UAs R, 25Kt

Exceptional Courses of Events

Use Case Stop Buzzer

Actor User

Purpose Eto|Ho| &ES SX|SHCt

Overview OtF HE=S = A7} 2l AS STt
Type Evident

Cross Reference

Functions: R7.4
Use Cases: 22

Pre-Requisites

EFO|HZL A[REl =
HEjoICt.

ELIALE Y2 AZHY Buzzer?t 22|

Typical Courses of Events

1. (A)7} Otf HEO|Lt 2™
2.(S) L0 Z=EIH, A1)
3. (S) ¥E9 B, vtE 4F0| T /UX| UCtH L& AdY

S EfE OFFZ H{ELCE

O

Alternative Courses of Events

Al &E0| OtF HE S% §lo] 40= S

oz Z=ECL

=27 =3 XS

Exceptional Courses of Events

E1. HE Z= Q0| 15%X7F S 2@ 21 Time OutT|0f A|AH 3}
HoZ HFRCH(UCT.5)




Use Case

Tick Management

Actor System

Purpose 1cs@| Bl ddstrt.

Overview A 20 1csOrEt 1ElS gttt
Type Hidden

Cross Reference

Functions: 23
Use Cases: R.8.1

Pre-Requisites

AAO| HHSE0l =0 UO{OF SHH A|AA|IZH 27|t

E|Z=A[ZH27E0| &|0f QUOjof Lt

al
=x

Typical Courses of Events

1. (S) 1cs OLC} A& El2 SILEA FIHAIZICE

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




Activity 2042. Define Reports, Ul, and storyboards

1. Clock

A 2 E: Clock

E]
//
//
///
(%15 F
A
mao.. up
2och. I L WED ot_l':l__?jl_} gl=
MODE: Ct2 EE=Z 0|=3hC} A|ZH Y =0)= B 2t
2 S0|RCHE XZE = o|szhCt u' u' 5!" - 7t
] ]
SEQUL
SET DO...
SET: 4 ZEZLofL 2t 47
DEZ Fgsiot, orf=it gls
Al-> 8-> > A7 AL > H- 8 o= ofig 2t
= g-> 8-> BN 21 FR =l
2. Alarm
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3. Timer

mo...

MODE: [} BEZ 0|3t}
Eto| AlZEdH Fo|FCtH H
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, M 2E: Timer

up
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4. Stopwatch

®Xj 2. £ : stopwatch
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5. World Clock

C{' WorldCIock
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7. Function Selector
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/" Function Selector
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Activity 2043. Define Interaction Diagrams

1. Clock Setting

Clock

[owmaom | [waree | [omaom |

etject Displaybanager | 4% [obiect] Function Sel
i

T
I |
5 J N L

T ook st
pushButton(SET)
buttonControlis:
toggieSettingl)
blikSecton(Time )
) ]
pushButton(UPIDOWN)
buttanCentral(UPDOWNI
gethr)
sethrl]
chectsomaty
pushButton(SET)
ttonContrel
o BumonCene B0,
nestseing)
blirkSectonTme min)
Toan | TR
pushBuoniUPIDOWH)
ont ontral{URIDOWN)
etClockimin
pushButton(SET)
buttanControls
nextSetting()
blinksectonTimessec)
) ]
pushBution(UP|DOWN)
buttancentral(UPICOWN)
et
sersect)
checkomaty
pushButionsET)
buttonControliSET)
netsetting
blinkSoctor(Time, 12H24H)
Toop_ | OFonT
pushButtonUPIDOWN)
aiuPlow)
Clock{12424H)
H2EH
¥
sen2iean
checkor

butzonCansroliSET)

nextsetting(

Toon

[

oW

pushButton(UPIDOWN) |

buttanConeral(LIPIDOWN)

seiDate]

checkForm,

push2ulion(SET)

blinksector(Date manth)

neasenting)

pushButton(SET)

Toon )| TORBGWNT
pushBultonUPIDOWH)
buttonContralUPIDOMM) |
seclockmonthy
gethianthy
sethtan
checkFormati)
setDate0
pushutton(SET)
buttonControliSED
nextSetting)
biinksector(Date.day)
Toop )| ToRooWN
pushBution(URDOW
buttonControlUPIDOWN)
sexclocklday)
getDiay)
selDay
eheckFormat)
setDatel)
Bushutton(SET)
nextSetting0
sctoridly
Toop_J | oo
pushBurmon(UPDOWN)
buttonCantolUFIDSWHY
serclock)
setcity)




2. Set Alarm Time

Set Alarm Time

butionControl(UFIIDOWN)

setAlarmTime(min)

|
sethin() |

|

|

|

|

|

|

1 | e
|

|

|

| I
| checkFormat()

|

|

sefTime(min)

UUses I [object] Di I | [object] F | | [object] Alarm | I [object] Time [ [object] Date
A T T I
| | | I |
) [ I | [
T > I I [
} buttonControl(SET) I : }
| | |
| toggleAlarmSetting() | I
| I |
| I |
‘ tBlinkSector(hr) i |
et e S e ] | |
\< | |
[oop ] 1P DOWA] ; : }
| | I
JPIDOWN) > | I
| I |
} buttonControl(UPIDOWN) _ | : }

>

| | |
| setAlarmTime(hr) ] |
| | |
| I |
} getHr() » ! }
| I I
| setHr() | [
| ™ I
| I |
I | checkFormat) o I
| | I
| setTime(hr) [ I
Kemmmmmmmmm o il | I
| | |
| I |
pushBulton(SET) 1 |
| | I
} buttonControl(SET) : }
| | I
} nextSetting() I }
| I |
| I |
| setBlinkSector(min) 1 I
[ttt N, I [
T R f }
| | |
pushButton(UP[DOWN) I |
I |
| |
| I
| |
I |
I |
| |
| I
|
|
|
|
|
|
|
|
I
|
|
|
I
|
|
I
|
I
I
|
I
|
+

setBlinkSector(none)

|
|
Sl I Rttty |
| 1
| |
pushBution(SET) N 1
T I
| |
| buttonControl(SET) I
| 1
} nextSetting() I
[ |
| |
k setBlinkSector(weekday) I
______________ oo £ |
o | wriooma | ' ‘
| | |
pushBution(UPDOWN) | |
T | |
| | |
| butionGontroUP|DOWN) | | |
| | |
| setAlarmTime(weekday) | I
I | I
| | |
[ | I
| getWeekday() ol
[ | i
I setvWeekday() J
| T i
| | |
el seffimetweekday) __________] ! I
i< I \
f t f
I | |
T Y | |
| | |
} buttonControl(SET) : }
| X | |
| foggleAlarmSetiing() | |
| | |
| | I
| I |
| |
| |
| |
1 |

=



4. Toggle Alarm

X

Toggle Alarm

U [object] Display Manager [object] FunctionSelector [object] Alarm
ser
L | [ |
I [ I
| DOWN | I
| > |
: buttonControl{(DOWN) l
I
| toggleAlarm()
|
I
|
e e oo setCurrentam()
| I
I I
T I T I
5. Next Alarm
Next Alarm
U [object] Display Manager [object] FunctionSelector [object] Alarm
ser
1 | | |
I I |
pushButton(UP) | |
| > !
I |
| buttonControl{UP) -
I
| nextAlarm()
| <
I
I
setCurrentAlarm()

:“‘ """""" 1T

l( ____________ 1_| ____________

setTime()

setDate()

A
_—






6. Set Timer

Timer: Set Timer

[Object]DisplayManager

| [Object]FunctionSelector | [Object]Timer

User
| ] [ |
| | | | |
| pTushButton(SET] o : }
} : buttonControl(SET) l }
| | I
| | [lisCountingDown && lisSetting] |
| | toggleSetting() |
| | I
| | |
| ! |
PR setglinksectorMiN)__ | |
| | |
loop T T T
1 | [ \
! | |
pushButton(UP|DOWN) N |
| " \
} | buttonControl(UP|DOWN) }
t
| | ] i |
I | [isSetting] |
| | setTimer() |
| | |
| | |
‘ | getMin() ___1
I | g
I | I
| | setMin(+1]-1) N
I | =l
| | . ; |
| | checkFormat(isSetting) >
| | |
‘[¢ setTime(time) |
7777777777777 | |
I ' L
t t t
| | |
pushButton(SET) o |
I gl |
} ! buttonControl(SET) }
| | |
| | [isSetting && idxSetting == 0] |
| | nextSetting() |
| | |
| | |
I : ! I
P Lo setBlinkSector(SEC) _______________ | \
| | |
loop 4 I I I
I | I
I
pushButton(UP|DOWN) J }
»
| | |
I | buttonControl(UP|DOWN) I
| I » |
\ | - \
| | [isSetting] |
| | setTimer() |
| | |
| | |
[ | getSec() __1
| | P
| | |
} | setSec(+1/-1) _‘}
| »
‘ ! checkFormat(isSetting) _J
I | »
I | I
| oo _____sefTlimeftime) ___________| !
* | \
f t f
| | I
pushButton(SET) o |
[ ol [
} ! buttonControl(SET) o }
t
| | |
| | [lisCountingDown && isSetting] |
| | toggleTimer() |
| | |
| | |
‘ setTime(time) : }
| |
| |
| |
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7. Start/Restart Timer

Timer: Start/Restart Timer

[lisSetting]
startTimer()

]

[lisCountingDown]

--------------- - - | [Object]TickManager

L%r [Object]DisplayManager [Object]FunctionSelector [Object] Timer [Object]Time
| I | |

I I | | |

| pushButton(UP) o | |
T | |
} : buttonControl(UP) > : :
I | |
I | [lisSetting] |
| | startTimer() |
I | |
I | |
I | |
‘ | [lisCountingDown]
| | createTickManagement() . ]
‘ | ---------------—l—----b [Object] TickManager
I | | !

loop J [[tick() while isCountingDown]] i i i
I | \ | 0 :
| | loadTime
\ i D Tttt 1
} : getCs() _J |
I | | |
I | setCs(-1) | |
I | |
} : checkFormat(isSetting) ,rJ :
I | | |
| setTime(time) | |
I iy | I
: - | .
| l | |
alt | | | I

I | | |
pushButton(UP) | | I
T > | |
I | | |
| | buttonControl(UP) | |
I [ ] | |
‘ I [lisSetting] | !
| I e [ I
| | startTimer() | |
\ | 1 I i
I | | |
I | [isCountingDown)] |
I | deleteTickManagement() |
| 1 et i
: : . >
I | |
pushButton(UP) o |
[ | |
} ! buttonControl(UP) > !
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |



8. Pause Timer

User

Timer: Pause Timer

[Object]FunctionSelector

[Object]Timer [Object]TickManager

pushButton(UP)

9. Reset Timer

buttonControl(UP)

. A

Yy _ ]

r':l

L

I deleteTickManagement[]*;I(

[lisSetting]
startTimer()

[isCountingDown]

Timer: Reset Timer

[Object]DisplayManager

[Object]FunctionSelector

[Object]Timer [Object]Time

| |

| | |

| pushButton(DOWN) | | |
| > | |
| | | |
| | buttonControl(DOWN) p L |
| | |
| | [lisCountingDown && lisSetting] |
| | setTimer() |
| | | |
| | |
| | . |
[ I setMin(0) =|
| | |
| | setSec(0) __!
| | >
| | |
[ I setCs(0) =|
| | |
| setTimel() |
--------------- il T |
|

|

1




—
=
[
E
7]
=]
1]
c
1]
= -4 _
= T T T T T T T
= i T
= | i
5] \
z _
=] 1
5 \
!
1
m 1 1
g 1 \
= 1
5 ——— _ |
ﬁ —_—_———_—— e e - |
3 [N . N —
5 1 \ T 0= m
5 O_ 1 ||||||||||Iml||
z! g\ m -ttt
; g 5 A AT AT T T T
[l ER .
w g g | m
g m_ 2 2
& : | a
i GLb——fp—— |_r $
8 -kl vy :
m ﬂ" . |“ |||”||.@|||||| — - m m g
= ' 51 v - | 5 CRETE A
[3] H ! 1 = S = > g | N
-— a \ = — ol ! ] E % = 3 o
© k5 I \ = =| E| g E| g g B3
= 5 7] ! a8 5 = g 5 g S O ) i K ’
: . _ . 3 a 5 £ o g 3 =1 =) = —~ @
a = 2 \ =] 3 &5 g 3 i ) ¢ ; £ 1
[e] = g ! ' 3 s 2! z 7 7 : = 3
-— o [+ ! \ = 1 W & 3 .Sl .Ml i
& s L | g | g f: HOE B
> 5 o 1 L 1 ! M ¢ ’ ’ )
= g — S B _ | :
E m R AL _ v _ X
0 s = -
m SN E SRR A R
I B
=
=
W c
g 3
ki) 5
¥
3 5
= =}
S
oA |-—
: c e
£ e __
_m e E_T T
—— e ———- |Ie [
: gl g4 -E-4+4---
Bl & [
C ] ] ]
o -
— w
2 -
2| s 2
o sl 3 i g :
: 5 : _ 1]
(@] ) % : i =
e g & |8 : m
A 5 A BT T T TTTTR T T T T -
=3 -
ot g -
S = g -
b : m ) ————__Y_Y.! ¥
a >l |___
— o< 8
ol -



12. Pause Stopwatch

User

Pause Stopwatch

[object]Display Manager

[object]Function Selector

[object]Stopwatch

[object]Tick Management

pushButton(SET)

I
|
u
[
I
I
I
|
|
|
|
|
|
|
|
|
|
|
I

buttonControl(btn : Int)

>

————— Y

|
alt J  [active]
|

l: inactiveStopWatch()

deleteTickManagement() B | :




13. Reset Stopwatch

User

Reset Stopwatch

[object]Display Manager [object]Function Selector [object]Stopwatch [object] Time [object]Date
| I I | I [
[ | | | | [
| pushButton(DOWN) oy | I |
[ | | | [
[ | | | | [
| [ | buttonControl(btn : Int) > | |
[ | | | | |
[ alt ['active] | | [ [
[ | | | [ |
| | | | esetStoowatch() | !
| | | resetStopwatch() | |
| | | Lil | |
[ | | | [ [
: : : I setCs(0) | :

I |
[ | | | [ |
[ | | | setSec(0) o |
| | | [ " |
: : : | setMin(0) ! :
I Ll
[ | | | [ |
[ | | | setHr(0) =| |
[ | | | [ |
: : : ! setYea;r(O) __!
L} T i
[ | | | |
| | | | setMonth(0) |
| | | | | =l
I
: : : ! setDay(0) __!
I T P
| | | | | |
| I setTime() | | |
[ r~ | | [ |
I
: :‘ setDate() I : :
[ | | | [ |
[ | | | | |
I | | | I |
| _I ! ! | |




14. Set Lap Time

Set Lap Time

setDa

e()

object]Display Manager object]Function Selector object]Stopwatch object] Time object]Date
u

ser

| I I I I I
| | | | | [
| pushButton(UP) o | | |
I T | [ [
l I | buttonControl(btn : Int) I l l
[ | [ - ! [ |
I | | | | |
[ alt [active] ] | [ [
[ | | | [ |
I | | | tLapTi I I
| | | getLapTime() | |
| | | ::I | |
| | | | | |
| | | e, |
| | | | [ |
| | | | setDay() o
| | | | | Ul
: : : ! getSec() ! :

I
| | | | y [ ho |
| | | | sethlont |
| | | i | g
| | | I geting ! |
L) Ll
| | | | [ |
| | | | setYear() |
[ | | | gl
| | H | |
It

| < | |
[ | | |
| | | |
| | | |
[ I | |




16. Set City

18. Set City
f [object]DisplayManager [object]FuntionSelector [object]WorldClock [object]Clock [object]GeoData
ser
L | | | |
| | | |
| | | readCurrentTime() |
| | [ g |
| | | |
I I | readCurrentDate() I
Lag
| | | |
| | | readCurrentCity() |
| | I gl |
} } - - y
loop 4 [[set]] | | | | |
| | | | |
pushButton(SET) | | | |
I = | | |
l l buttonControl(SET) ! l !
| | uttonControl(SET) | |
| | | |
| | setNextCity() L|
| | T T L]
| | 1 | |
[ loop J iiesi] | 1 | |
| | | |
| | caculateGMT() | |
| | | |
| | | |
| | | |
g o o setCity___ _________] | | | |
* | ] | |
t t t | |
| | | | |
| | | | |
L | | | | |
| | | | | |



18.

Set SR/SS
Geo_setSRSS
f DisplayManager [object]FunctionSelector [object]Geo
ser
I I I I
| | | I
alt J [Buttonjup] | I |
I I I
pushButton{UP) I :
| I
| buttonControl(UP) |
| I [ ]
: : calculateSRSS()
| | PR
| I
I setSRSS)
L R e EEEEEERLEE
| l l
| | |
alt ) [ Button)DOWN] I
I
I

I
pushButton(DOWN)

¥ [T TRPR - iy PR -

buttonControl{DOWN)

—————--H

SetSRSS()

calculateSRSS()

PR




19. Set Function

Function Selector: Set Function

[Object]DisplayManager

[Object]FunctionSelector

I
I
pushButton(SET)

[
|
.
| buttonControl(SET)

]

| enterSetting()

loop J| [tempNumOfModes I=[3]

setMenu(activatedModes)

opt H
I (UP)
| pushButton(UP
i | >
: : | buttonControl(UP)
| |
| | |
| I | selectFunction()
| |
| |
| | |
| | |
opt I [
| | |
|
: pushButton(DOWN) J
| | |
: : | buttonControl(DOWN)
| |
| | |
| | | activateFunction()
| | | |
| |
- } |
| | |
break J | [
| |
! |
ushButton(
p ) Hl

|  buttonControl(SET)

|
enterSetting

r——_—t - —_——_—_—_—_——_——— =

-——d-tg————————-1




20. Change Mode

User

[Object]DisplayManager

Function Selector: Change Mode

[Object]FunctionSelector

22. Stop Buzzer

I
I
pushButton(MODE)
[
I
I
I
I
I
I
I
I
I

I
.
I

buttonControl{MODE)

U

changeMode()

setCurrentMode(currentMode) |

Function Selector: Stop Buzzer

[Object]Buzzer

[Object]DisplayManager

[Object]FunctionSelector

|
|
pushButton()

stopBuzzer()

< """""""" T T T T T T T T T T T T T

I
|
g
|

: buttonControl()

[isRing]
stopBuzzer()



Activity 2044. Define Design Class Diagrams




Activity 2047. Design Traceability Analysis

use case

operation

1.Clock Setting

1~17,66,67,60,23

2.Set Alarm Time

21-29,68,67,66,5-6,9-11,18-20

3. Ring Alarm hidden

4. Toggle Alarm 21,66,69

5. Next Alarm 21,68,69,7,15

6. Set Timer 34~37,68,67,66,5~6,9~11,19~20,,7,15

7.Start/Restart Timer

38-41,19~20,5,7,15,66

8. Pause Timer

38,41,66

9.Reset Timer

9,10,20,42,7,66

10. Ring Timer

hidden

Operation in Interaction

11. Start Stopwatch

66,43-48,50,19~20,5,7,15

12.Pause Stopwatch

46,47,43,66

13.Reset Stopwatch

43,66,48,20,,9,10,6,12-14,7,15

14.Set Lap Time

43,66,49,,19,27,70,12,14,17

15. Make World

hidden

16. Set City 51,52,71,53,54,17,66
17. Calculate SRISS hidden
18. Set SRISS 56,57,66

19. Set Function

65,66,60,59,72

20.Change Mode 64-66,73
21.Time Out hidden
22.Stop Buzzer 33,66,63
23. Tick hidden

num diagram
1
2
s
4
5 checkFormat()
6 setHr()
7 setTime()
8
9 setMin()
10 setSec()
1 setH1224()
12 setYear()
13 setMonth()
14 setDay()
15 setDate()
16
17
18
19 getCs()
20 setCs()
21
22
=
24
25
26
27 getMin()
28 getWeekday()
29 setWeekday()
30
31
32
33

34
35
>
37
38
39
40
41
42
43 buttonControl()
44 activeStopwatch()
45 createTickManagement()
46 inactiveStopwatch()
a7 deleteTickManagement()
48 resetStopwatch()
49 getLapTime()
50 loadTime()
51
52
53
54
55
56
57
58 timeout()
59 selectFunction()
60 enterSetting
61 selectFunction()
62 activateFunction()
63 stopBuzzer()
64 changeMade()
65 buttenControl()
66 pushButton()
67 geHr()
S
69 setCurrentTime()
70 getSec()
71 readCurrentTime()
72 setMenu()
73 swiCurmetMode()




method
readCurrentClock()
readCurrentCity()
readCurrentDate()

readCurrentCityindex()

buttonControl(int btn)

calculateGMT
(int cityCurrent, in cityNext)

setClock(boolean up)

nextSetting()

toggleSeting(
loadTime()
myTumg
toggleseting)
nextSetting()

setalarmTime(up: boolean)

toggleAlarm()

nextalam()
checkAlamTime()

myTumg

buttenControl(btn: inf)
myTumg

yourTum()

setTimer(otn : Int)
nextetting()

toggleSeting)

startTimer()

loadTime()
createTimerTickManagement)
deleteTimerTickManagement)
fingBuzz()

buttonControl(btn : In)

activeStopwatch()
createTickManagement()
loadTime()
deleteTickManagement()
resetTime()
[racivestoowarcn) | Stopwatch
getlapTime()
buttenControl(btn: int)
myTumg

isActive()

getTick()

buttonControlnt btn)
‘setCity(up boolean)
toggleSetting()

loadTime()

calculateSRSS
(float geoX float geoY)

setGeo(istSRSS: boolean)
SetSSSR(

buttenControl(btn: int)

yourTumg

getClock()
getstopwatch)
gethlam()
getworldClock)
getBuzzer(
gewom)

timeout()

createFunction
(flag : Boolean, index : Int)

enterSetting()
selectFunction()
activateFunction)
stopBuzzer()
changeMode()
buttonControl(btn : In)

pushButton(btn : Ing)

setDate(date : Date)

setTime(time : Time)

setAMPM(isitAM : boolean)

selCity(city  String)

5e11224H(sit12H : boolean)

setMenu(menu : Int)

List
(a1 : boolean, a2 : boolean, a3 : boolean, a4

updateDisplay() : void

biinkDisplay.
(blinkSector  Int, detailSector : Inj

setCurrentTime()

Display Manager

checkFormai(isSeting: Boolean)

sethr(x - )

setMin(x : i)

setSec(x : Int)

setCs(x : Int)

selH1224(x : Boolean)

getHr()

gethin)

getSec()

9etCs()

getHourType(x : Boolean)

getTotalCs(

calculateWeekday()

checkFormai(isSetting: Boolean)

setYear(x Int)

setMonth(x : Ing)

setDay(x: Int)

setweekday(x : In)

getvear()

getvonth)

getDay)

geweekday)

Date

getCity(int )

setCity(Sting())

getGeoX¥()

setGeoXY(double]] geoXY)

getCurrentCiyldx)

setCurrentCityldx(int currentCitylci)

9eIGMT(int cityldx)

GeoData

isRing()
ringBuzzer()
stopBuzzer()
checkBuzzerTime()

k).

TickManagement






