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1.

Specification Review

A. Stage 1000 Planning

Activity 1001. Draft Plan

1.

2.

Functional Requirement

= (5) D-Day, (6) Interval Timer, (10) Calendar 7|52
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(11) Preset Q|0|E 2273

>
2 (12) Button & H/W 2&0|Z| 7|4 EAM7} Ot
>

(1) Clock~ (8) Beep 5
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il Activity 1003. Define Requirements

Ref Function Category
R11 Set Up All Hidden
R12 Clock Setting Evident
R13 Calculate Time Hidden
R21 Set Alarm Time Evident
R22 Ring Alarm Hidden
R23 Stop Alarm Evident
R24 ON/OFF Alarm Evident
R25 Alarm Next Evident
R 31 Set Timer Evident
R 32 Pause/Restart Timer Evident
R33 Reset Timer Evident
R34 Ring Timer Hidden
R35 Stop Timer Evident
R41 Start Stopwatch Evident
R42 Pause Stopwatch Evident
R43 Reset Stopwatch Evident
R44 Set Lab Time Evident
R51 Make World Clock Hidden
R5.2 Set City Evident
R 6.1 Calculate SR/SS Hidden
R 6.2 Set SR/SS Evident
R71 Set Function Evident
R72 Change Mode Evident

2 2030 HA0A £Zt LHEO| BtHO| £|0UYR| LS
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Activity 1004. Record Terms in Glossary

12/24H

1 12H=AM/PM 2224 A[Zt B# 24 A|ZHHZ|2 24 A2 BB

2 Al~A4 ¢E Zej41,2,34

3 Actor A A|AHE A8 AIEXL

4 Alarm LY AlZtE dPsi YESsoIE2E VI

5 AM/PM AM 00:00 A 12HZE Al PM 00:00

6 Beep Timer,Alarm 2| 10| EX 8 A| Yust= 22|

7 Clock WiE/Y - 2 - AMPM-hr:min:sec 0| BAIE|E 71 AlA|

8 cs 0.01sec

9 day S5 2| thel

10 Function Selector 6721 7|5 & clock & M2IE 37X MEHM ALE
SAl O|E2 &M MFE X|2) ClolE

1| Geobata OlF JI¥oE UF YA AL

12 Geometric US/US MUG FAFE s

3 ONT J2LIX] BEA, W TAE J|E22 fI= HO|0 w2 GMT
4%

14 hr 60min = 1hr

15 min 60sec = Imin

16 MODE Button SIS HEsHE HE

17 month EE =S

18 ON/OFF 2 Jls($e)e] B3t B # A% indicator

19 sec 100¢s = 1sec

20 SET Button U M select E2| M & fix/freesl= HE

21 SR/SS Sunrise/Sunset- 2 & L Z AR

22 StopWatch 00:00:00cs~ (njes DHA| EFL# § HHstE J|s

23 Theta 1 Geo_datal =X| P 4% 2

24 Theta 2 Geo_data2=%l<

25 Timer A% A|2t0| AN LEZ0| 82l= Vs

2% UP/DOWN Button Display #fCdata 9 U8+ CI=HE, YFselect
fixHEHHM CIE 7| 5225 EH
I AR EC XF AlZtelof F2 TA|9 AlZH GMT 7|22

27 World Time _”

> 2030 THAOM Y5t LIEO|
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Activity 1006. Define Business Use Case

1.

Business Use Case Chart

Name, Num ry
R 1.1 [ Set Up All 1. Set Up All Hidden
R 1.2 | Clock Setting 2. Clock Setting Evident
R 1.3 [ Calculate Time 3. Calculate Time Hidden
R 2.1 [ Set Alarm Time 4. Set Alarm Time Evident
R 2.2 [ Ring Alarm 5. Ring Alarm Hidden
R 2.3 | Stop Alarm 6. Stop Alarm Evident
R 24 | ON/OFF Alarm 7. Toggle Alarm Evident
R 25 [ Alarm Next 8. Next Alarm Evident
R 3.1 [ Set Timer 9. Set Timer Evident
R 3.2 | Pause/Restart Timer 10. Pause/Restart Timer Evident
R 3.3 | Reset Timer 11. Reset Timer Evident
R 34 [ Ring Timer 12. Ring Timer Hidden
R 35 | Stop Timer 13. Stop Timer Evident
R 4.1 | Start Stopwatch 14. Start Stopwatch Evident
R 4.2 | Pause Stopwatch 15. Pause Stopwatch Evident
R 4.3 | Reset Stopwatch 16. Reset Stopwatch Evident
R 44 | SetLab Time 17. Set Lap Time Evident
R 5.1 [ Make World Clock 18. Make World Clock Hidden
R 5.2 [ Set City 19. Set City Evident
R 6.1 [ Calculate SR/SS 20. Calculate SR/SS Hidden
R 6.2 [ Set SR/SS 21. Set SR/SS Evident
R 7.1 | Set Function 22. Set Function Evident
R 7.2 | Change Mode 23. Change Mode Evident
R 73 [ Time Out 24. Time Out Hidden
R 74 [ TickManagement 25.TickManagement Hidden

= 2030, 2040 THAOIA +Z3t WEO| 2F0l =|0UAX| gZ




2.

Business Use Case Brief

B.

AAZ XHE ATV O ADN UY =NAE

1. Set Up All System
FNULE dyB1CL
AlAE] AT WR, TAL AT A W
2. Clock Setting User ) - -
[\2/24HE QEEC,
3. Cakulate Time System AlZHE Haact
4 712 W 2A=0ict WEOl E2As AR
4, Set Alarm Time User -
SUE 43T + UG,
A0 YHEO| ABYE AZH| SIS O A
5, Ring Alarm System '- 19| YHEO| WBYE AI20| SIS @ HEH}
weQ,
W A0l El0] buzzer 7 #2D UN O WEH
6. Stop Alarm User
EaA3G,
7. Toggle Narm User ZXIO| UHE I ON/OFF AEI® FAC
UH SN OF YT UY AT Y R Y=g
8, Next Narm User SRE|, ORX|SH WHOIAR L oW wWES
S E NI,
9, Set Timer User SO0 7t ZEN AITH 4R + ACL
10.Pause/Restart Timer User Desc SH0I0{2| RERE XAt SAITEKCE
) Soi0f2] XER SAAN?D ATZE 000000 2F
11. Reset Timer User
#7|% gict
12.Ring Timer System EO{MO| A|ZH0IC} S| X @RI,
13.Stop Timer User OF HEE B% HAHI @2l AR BTBEL,
MBI ARFZ AIFHNSET) 18 o,
14 Stan Stopwatch User 817 H & U@
AR9NE HENCE
MEX HXH&SETHE WwuUE 8, ARAUNE
15. Pause Stopwatch User ’ EISEn !
EANTG,
MBI 2MHBDOWNIE SE2%, ARHR
16, Reset Stopwatch User 817 CAHEDOWNIE & hadl
02& F718H8ch,
17.5et Lap Time User ARUNT HE AT WN o Ul 2K
AN SRE| HAINTHE M AN
18.Make World Clock System EN A P ARRES M NARES
i ANE DHECEH
] HAL AT S AUQIE 0] o Al AIZHEE YRR
19.5et City User

438G,

SN @S @2 HES A=E 4860 YR

20.Caleulate SR/SS System )

WEE HuaCL

MBIt UP|DOWN W& & 2letia sigle) us-
21 Se4 SR/SS User 7t UP ’

SUR AUE SUTMTOT AATG

AEXI SET HEE B3 HEUIN TUHK
22.5et Function User Wite HE 4 21§ BHEAC, WS4 4 17}

RS0 Bich,

F57 MODE H&§ SEF AlAHM0 G RES
23. Change Mode User

object § HMBICE
24 Time © NEBTHAM 15 22t HE UO| U AR
4 Hime s Syt Clotk BEQE A|AYWO| HB|A2ICE
25.Tick Management System AlAY UM A0l EEE AR 212|BCt
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3. Use Case Diagram

Use Case Diagram

>
=A

50
0|0

= 2030, 2040 THAOM +Fot LHE0| BHFO| |0 AA]

Activity 1009. Develop System Test Cases
1. Test Case numbering 2| &A{7} 22

2. (5) Tick Management
100ms OfCt 1s 60s Ot 1min 60min OtEt 1hr 24hr OICE 1day 28~31

A.
OiCt 1month 12month OICt 1year 1378t}

> A= 1 FIet=A00 oo FAHR MV eHE.

3. (6) Tick Management

A. oY CIO|EQ] Max a2 d22 ste 8% -> 244 O|F 25A|2 data 2t

Csi=2= 8% 1 tfZ GlolE S7tetct.

ol0|E Al ¢

=3
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|,

]

il IOIE{S] Max el F&|& 2l

4. (7) Tick Management

A, Z7|Z2HS 9999 12¢ 319 2% 12A] 598 59 22 A El OjLz|H
E Z7} -> 10000 @ H7| &2 00004 1€ 12 24 00:00:0022 =
7|3} StC r.

2 100008#7| &2 0000¢ 1¥&

19 2% 00:00:0022 27|35} &
Ct. O] F20IM O AHe2 2ldlish=

A|of Chet FAMZt Q.

5. (12) Ring Alarm
7t =

A. A1~A4 2 ON =l Alarme| A|Zt T2, Zb 22kA|7t
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6. (16) Timer Pause / Restart
2 Test Case &2 L.
7. (19), (20) Manipulate Stopwatch Function Button
> Test Case 2| 0|50t E1 Detail L1} SfZ| QCtn TCH

2> 20|44 Pause/Restart/Reset 1t Z0| 2|2t Z0] SYd UA0{0fsH
Cta et

8. (26), (27) Set SR/SS, Calculate SR/SS

2 Test Case 2| 0|52 CELH| W&0| Z&. Calculate SR/SS 2| LHE
0| 4~3x|0{OF SHCt EE

9. (40) MODE Button

A, AALl ZH HEfOIM 2E BES XS W 227 Yol =AMU= 20|
Hete|= A QIStCh EfO[HOM e StHO=Z MSte|US o, e AHH
M LE StHO| LIEIHS &It

> AR 28} AS.
10. (42) ~ (60)

> 90 AS0is2 UESH

ItA
N

= UEolct

2> Use Case =9 7|&2| CHSt System TestingO| O|2|#0F st=C
Set Button O|2k= Test Case 2| O|§& EL| GUI & Test & &t
Cto mch 7|50 Cist Test case 7t O GUI & Testing dte
A2 2 CHAQL 2R ot Tt



B.

Stage 2030 Analysis

Adventure Company

= 1000 stage THAHI0|A Advanture Company 2t £,

Functional Requirement

2 Preset?| 90IE 225,

= 10008 THAIO|A Button O[2t HAM| Z[O{UX|2H Btn 2= HiE.
SUNM QICtn et

> 1000 THAOM DRIZIRZ Btn2 H/W £20[A| 7lsd M7t
Otd.

2 Clock~ Beepe= 7|50 Ccist ZHkst LHE0| YAMZL T O{QUZR|2F
24/12H AM/PM~ Sunrise/Sunset2 1#Zz| ot2 & L{g0| CI2
A LAY =2 ELH0| SIS,

Use Case - Brief

1.

Alarm

A. 10. ON/OFF Alarm

> SiE M2 G2 7150|222 2 Use Case &2 E|0{0F St
Tt
Timer
A. 12. Pause/Restart Timer
> SiE M2 G2 7150|222 T2 Use Case &2 E|0{0F SHCtn

THCh
Stopwatch
A. 18~20. Start Stopwatch, Pause Stopwatch, Reset Stopwatch
= Description O|A ‘& 4= QUCPO| HEA2 FA| ob=Ctd THEH

> BICF ‘Eicy So| &0

—

Y= TEh
Sunrise/Sunset
A. 26. Set SR/SS
2 ActorZt User QIZ| System QIZ| &2|7} Otgl
2> 5 O SiEE = OUCt T

BA

Function Selector



iv.

A. 36. Set Function

D> AR} 7|58 MEHst?| Wj20f| Actor 7F User 7t E|0{OF5HCLD
Tt

Activity 2131. Detailed Use Case
1. (5) Tick Management

A. Alternative Courses of Events 2| (2)&1

i, 27|22 99994 12€ 31Y 2F 124A| 59& 59 22 3 E| ojy
=7t -> 10000 ¥ H7| 2 00004 1€ 1Y 2A 00:00:00
b SiCY,
= 10000212 0000HRIZ| & & Ol A2o=2 SiCh=2| 235|0t,
2. (6) Manage Clock Display
A. Typical Courses of Events 2| (3)&1

i.  Display Sector= NULL gt2 H&o6HA| =Lt CIAS0] BA| Z4
Z display HA|SHC},

2> ‘NULL Z+S A43512
M S| ok= 20l2tal Mt

Q
rr
a
rr

32 Use case & YAt £29

> CA32)0] BEA| YA display EA[SHL} 2= 20| O[3hi7t 2.

A
2 Display & HAlste 7|62 HE9 Use Case = HHA ZAYsHOF
StCt Te S| Use Case OlA 2702 7158 st U=,

3. (7) Set Alarm Time
A. Alternative Courses of Events (A2)H

i. d¥ =F (A)7t UP Button %&£ DOWN Button € HS 0| =2
FEYHRIE HOLIH (A2 23 US 75 HQ HioiE Eo2 Hi
O OX2H T & & YA st
2> FE2 HAO| Cist FA|AQl HRl HMI7t st TE

B. Alternative Courses of Events (A3)H

i MM B2 g2k = EJO|HIE AHE A2 22 Fd (5)2 1A
of thet %{2|E st ddstH X2=2 S0t2L.

= 17404 CHst X{2[0f| Ci§t LIEO0| 4| 40[R| QiCt.
C. Alternative Courses of Events (A3)H

L (A) 70 MAL AlZE B2 2E2/220M ZAIS HESIAHE S)= ¢
Ao RS AlLtsto] grEstet



4.

5.

> S AlMsto] -> 20 tHe WEO| |4 0[2| G4T.

(10) ON/OFF Alarm

A. Typical Courses of Events (2)&H
i7} ONO|2®H OFFZ, OFFF2H ON2Z

or2t M A

i
n
0

S)2 7|
Astct,

2> 2Q0A LUSt= ON/OFF 9| AEHE= Pre-Requisites 22 FL&%|0f
Use case 7} 2%|0{ 2712 Use Case 2 LIL|0f BHS0{OF stCtn

—~

rE
ol

r

gy

(12) Set Timer

A. Typical Courses of Events (2)&, (5H)

FC}.

rek
rol

i HYRER S03S AHez B
2 Jlsd BMZE sh= RE20 Ul 42 MIE £0/US.
6. (13) Pause/Restart Timer

2 Pre-Requisites 22 F&2E|0 Use case 7t =50 2749] Use

Case 2 LF0{ @H=0{0F SHCD T

7. (18) Start Stopwatch
A. Alternative Courses of Events

> 1,2 #Hol &2 st == HI[SHOF LIEO| Of3HE.

8. (19) Pause Stopwatch

A. Typical Courses of Events (1)1

L (1) HEO YHET o

40
H
N
Uik
0x
foh

9. (20) Reset Stopwatch
A. Typical Courses of Events (1)
i (1) HEOl YALH o
2 Pre-Requisites2 =2

FaS
2o ¢ Hge 22 8S.

10. (21) Set Lab Time
A. Typical Courses of Events (2)&1



= Pre-Requisites@ =
7] 2o ¢ e T

B. Exceptional Courses of Event (1)t

i, Mode ButtonS AFE35IH, scenario |- 2&20| UH

= Scenario O Ofst XA Ql LEO| S

1. (23) Make World Clock

A. Typical Courses of Events (7)1

i, TimeQ| H7| ¥HE 12H/24H Clock 22 E]| AtsEh=C}
> 0{7|M9| 49| o0& 89| 2Ho|atn et

> 7159 FMoIM F3Q| 2 ofetta THE

L

o=

dste A2 Uz

njo

12. (24) Set City

A. Typical Courses of Events (1)1

i. A7} MODE Button22 World Time0i| 25t}
2 Pre-Requisites 22 HAM7} £|0{0Fg}
B. Alternative Courses of Events (1)
i otet,

i, MODE Button2Z World Time0]| 2!

13. (26) Set SR/SS
A. Typical Courses of Events (2)

i, AZ} SET Button2Z SS &2 SR TimeS &QI5te= TA| Mo 2l
(0]

25T
2> SS &2 SRTime O tHoiM O™ AS Lst= 2| O|sH7} QHE.
2 SS &2 SRO| Alternative Courses of Events 2 72| branch

Condition O] LFEAA A7} |00} SHC TGt

B. Typical Courses of Events (5)
SS Time, DOWN Button SRTimeZ2 & &= U

>
)
=
ot
n

i, Up Button =
2> ZtZt2 22|%|0{oF Stohal THEEH

> FEC= E¥0| o WE Olsi7t 28t

4. (27) Calculate SR/SS



A. Typical Courses of Events (2), Alternative Courses of Events (2)

. (2) SE SS &2 SR Time & AL (2) 7HY HE0| 20 2 =4
o SR &2 SSE Alttstct.

= SS &2 SRO| Alternative Courses of Events & 72| branch
Condition O] LIEAA M7} E|0{OF STt THE

B. Exceptional Courses of Event (2)tH

o

i, Mode Button2 AFE3IH, scenario 0l B&20]| Q& 3t3H0| MEt=ICt

= Scenario Of Cist #AAQl LiEO| §i3.
15. (28) Manage SR/SS Display
A. Typical Courses of Event OfA EHZO| X|HZ|Z| 243,
B. Typical Courses of Events (1)

setst Cityel SS && SR Calculating 23S Time sector

= SS &2 SRO| Alternative Courses of Events & 79| branch
Condition O] LA A YAMZ} E|0{0F STt T

16. (29) ~ (35)

> ZASICH= 2|0|9] 7|52 Ul 20|22 Use Casel| HAMZAH T
%t £20| otz TEH

17. (36) Set Function
A. Typical Courses of Events (1), (6)
i. (1) Al HES =2 olw M8 2E2 S0{& &+ Ut

= Pre-Requisites@ 2 Uil AEHSIHO| Ut 7tEet=z Al ¢

o

i, (6) AlA =t 2dstE Oilw Ml 7HE ClAS20lof BrEE T

S C|AZ0|0f BFYEICH= oJO0l= Ul 3#I0|22 Use Casel| A
ZH4 Lot £20| ofL{2tn T

18. (37) Manage Function Selector Display
A. Typical Courses of Event (1)
i, Menu Display Sector d&EE Displayof] XEstct.

= Display0l| AEstCH= 2|0|= Ul HE0|22 Use Casel| HMZ4H

LS 20| OfLj2im e



V.

Activity 2133. Define System Sequence Diagram

1.

2.

7 Set Alarm Time, 8 Ring Alarm, 9 Stop Alarm, 10 ON/OFF Alarm, 13
Pause/Restart Timer, 14 Reset Timer, 16 Stop Timer, 18 Start Stopwatch, 19
Pause Stopwatch, 20 Reset Stopwatch, 21 Set Lab Time, 26 Set SR/SS, setCity

= System Sequence Diagram
27te S22 Diagramlz

> 20 LHES2 StLto| graph JollM 278 O]9 Use Case 7t
© o

Aste A

2> ZIZt2 HIHZ Use Case

Alarm

A2 0| =R gb=Cha e,

2 USO0{0F Tt T

X

User

System

|
|

SetAlarm Time )
setAlarmTime()

|
|
|
|

|
|
3
Ll
|
|
|

+

2 3tLte| Use Casedf C{SH LIEO|
Hoist

[y it

=
=

v

= 2| System sequence diagram?| Combined Fragments Ofl= Use
Case FO| E0{7}= 0| otz otz2fe| XA Operatorss

YAMI3HOF BtCt.

Combined Fragments and Operators

* 12 predefined types of operators

— Model various control structures with frames
« Frames : regions or fragments of the diagrams, which has an operator and a guard

— Frames are nested.

Operator

Purpose

alt

Alternative interaction

opt
loop

Branches and
loops

Optional interaction

Repeated interaction

break

Exception interaction

seq

Weak order

strict

Strict order

par

Concurrent interaction

Concurrency
and order

critical
ignore

consider

Atomic interaction

Irrelevant interaction

Relevant interaction

assert

Asserted interaction

Filters and
assertions

neg

Invalid interaction

setCity Description LI F&t



2131

Detailed Use Case

Use Case

Actor

Type

Pre-Requisites A2 4% 22 VY SI0f 2010} e,

Typical Courses of Events L. (A) ARSHAIRIT W, SAL N2 HY B A(12/24H)8 MU 2 20

AL (S) HOHE A2 2 261 213 (ex 25412, 138), COIEH UE 2 (RE 84)

Alternative Courses of Events 9 A ARBOE R,

L5 43 B0 Mode Butn ¥Rk 39 209X Yt MO Skt
HOT B ANAR

Exceptional Courses of Events. wul mz yaua 54 15¥8 438 202 Mode Butonl mere 8
= ol

a1

A =

LAt ot S, 42 B 840272 setines
48 HEE S

= Time Setting 2| Typical Courses of Events Description O™

Actore
-|‘— 57HO| EZI-%

stLe| S22 AdlishA|gt System Sequence Diagramsoi|

-
Speilel

= Alternative Courses of Events, Exceptional Courses of Events Of
5= LHE0| System Sequence Diagrams Off E3 QH=l

Detailed Use Case

LR SE¥ Butiond B WH § 0 BB
2. (A)7} SET Button ' WOICH AIZ, ¥, RUS GAHOR HHOO| BN §
@ KBSI0| U AAOZ FOH2C (A1) [A3)

Typical Courses of Events.
LA W8 43 420 UP Buton % DOWN Buton 84 421 4 U8

Ao 4 S B T VPO Buiond vaE )
£ UAIIXIS WY NS HEOHD ME UE HA0R

A8 28 Wt U Buton £ DOWN putant L8 510 w21 42 HHS
O (AR 4% 28 3 WHE VR RO POl IRWEI Al §  2A
#ich.

A3, 4U S8 QU e ol 4UE ATHSUN 3R (98 T2 dR A
82012 yuoY 202

A4, (A7} A A2 e L S — (5) 8 A0l 22
8 Ausiol wainia.

Alternative Courses of Events

EL (A)2] £ gl0] 15571 U 0f) A HR10E BorECt.

2
233

| 7.5etAlarmTime |

Lt seTuon 84 4B 43 st iz

Z (071 SET Buttonts 8 2us
SR HUO| O v B l{ﬂﬂlﬂ wi u
0 8 48 SN Up Buton 3 DOW =
= N T ey
Button §3 2242 WY ai EEHCI [nl
g S

s.ringatarm |
LR oA ay izl cymes gect W
Y U YR I SIof UK UCHR (5)2 &
&3 218 orr

Exceptional Courses of Events

231

Detailed Use Case

Use Case 8. Ring Alarm

Actor
Type
Pre-Requisites

W Y Y07 ONY UBA HHE NV S

L (918 WO 98 AQol S REE wed. (A1)
2 oS UEON VR AHOI SI01 2K KR! (S)2 U 4 HEUS OFFR o

Typical Courses of Events

2 AIOH S5 UROI &
3 (Ayml 2 il e, B ol ol A sk 22 WU 4 U
25 OFF& WafBl
A2 Lol

Alternative Courses of Events
9 (58 WHE XI5O:

EL (A2 £ 2001 1557} L2 ol9) A HA0R KOIETL
£2 Bi01 Bl S 3 HOI0D! BeI2 (5% WA el 2= ¥R SRt
of, 8 30| S10f 21X KR! e 412 4B OFF2 DI

Exceptional Courses of Events.

IEY

7. Set Alarm Time %

1 ()71 SET Button B4 Y22 4% sl Rl

2 (A7 SET Button 8§ WOICE A2, B, QYR A
XML FUHO| O uhY B MBS0 VY o
22 5or2c ) e
3. (Al WE 4% I UP Button ¥ DOWN e v
Bitons Bt A1t 8 08 0. 2
e TS

8. Ring Alarm
LS Mo aw At cYRRE B ) ==7

WL BN Yxol smemmuﬂ(s]ev —p—0
ﬂ i¥ A8 OFF R WA,

= Set Alarm Time 2| Typical Courses of Events Description O

Actore= 3719 S&=

ME 174e] S2rg Matst

=2 =2

s
yat

312|8F System Sequence DiagramsOi|

= Alternative Courses of Events, Exceptional Courses of Events Of
E5t= LHE0| System Sequence Diagrams O E3 QH=l

12
2131

Detailed Use Case

12. Set Timer

Use Case

Actor User
Evident

A1 819401 Efoiof SieLet 2Ick E1010] £7120] 00:0092 AHSIof 2l

Type
Pre-Requisites

Typical Courses of Events

Alternative Courses of Events.

[ TSSO - viE &5 S(0f 15271 B2¢ Time OutSIof AN SIRIOR HIACH(UCLS)

s s ]

233

Mode: Timer

L2 viEs wal conia e gy 8ol

2.(5) yecs Solu8E BuYoT Buvc,
;w /CI2 VIER B2 Elol0ie ¥R FUW 4

W) et ors 2 e b
Soo. 6 x4eeE ¥y aon oy
(4y=ca Bougs Bugos numc,
{3 Sicie WE's e tooid 2 8 14
9I0}(A2)

W2 0ES wol 40 4ya< U ¢ 20
(S)ZHE 28 4Y 202 XY

@
s,
6.
4
1.

= Alternative Courses of Events, Exceptional Courses of Events Of
5= LHE0| System Sequence Diagrams Off E3 QH=l



|
13. Pause/Restart Timer )

13. Pause/Restart Timer

|

|

T |

Pre-Requisites A2 812101 Efoio] B9t 2Uck. EfO|oi7} Bt AIO2 4SO} UCk |

Ly s we nes s uum s 20, €1 | startTimer() o

Typical Courses of Events | 'I
SRR TR —————

Rebei s | “Count d . |

ount down" ol

AL SAEX SO0 2 HES B2 ADE CA TS $ U
A2 UMK B M CIE HER W21 A8 000022 27151 B  2UC) N. ______________ q
e

€L EI0I0I= J19E (1§ £5 1 WIE S HODE 2718 8 6 0
AT LU R €2 1€ 215 20| 15271 220 Time OWSIO| X IO HACL(UCLS)

b "Stop counting down" ok |

oo VY B |00 g --c----Ceeceao-
Detailed Use Case ‘ :‘. 1
- |

Pre-Requisites K12 8290 Efolof 8440 211, Efolo{2} W= IO @ 43HSION Ch

3.(A) EIOIDIH Hohs NTIOR 4% B Y ES B2 RBAITICH (ALEY

Alternative Courses of Events. AL EfoI0| 25 S5 YAK P EJOI0f§ 2718 U & 2t

Y __ 1 L

(W: Actor N " | .
SOPPOMPPRY . = i3 nctics oo 27109 .. | setTimer(0)

£17188 e <aaL ap eow 2n w ¢ v "’ ----------
Exceptional Courses of Events 2. BB RS 201 15271 22 Time OutsIof ALY 31122 HHACH(UCLS)

S |

2131

Detailed Use Case

‘ 15. Stop Timer )

L ringTimer()
il

U4 801 1010 1508 CT, E1OIOP} AR © L HHH0l Mol a0l
Pre-Requisites o

stopTimer()

A 4

-— oy ——d ———f

(A Actor
Typical Courses of Events LiNsarpol B2l S8 019 M 88 SA TR B2 AU+ 2

Alternative Courses of Events AL 501 O ME B2 20| 402 BY! B SIW B2 BEECH

Exceptional Courses of Events  [SLELEUPC PEL U PEL PR PLEEPRETST)

= Pause/Restart Timer 2| Typical Courses of Events Description Of|
M Actore 3719 S22 A&listZ|2t System Sequence Diagrams
OlMe 2749 =22 Aalsh Guard Off Ot WX IS,

= Stop TimerOf|A Message?t 2%,

= Alternative Courses of Events, Exceptional Courses of Events Of
5= LHE0| System Sequence Diagrams Off E3 QH=l

StopWatch
‘

18.tar topmatch
b oo
S 8 B 210 5, AR AR IE S0 B, System

(S) HIEO] RISIZN HAE A BN Of HeyeIX| Rt2IRCY, User

(A) SET Button® 21 1218 1,

Typical Courses of Events. (5) Mmant ;: WAL XIS Y2 4 AN NI AN | 1
7 8B
pro—— | |
(5) & 421 deke A, Stopwatch Start |
(S) ABNX WAE SUOUM A210| 60:60:997) HOIR A9 & UK |
Exceptional Courses of Events. UEE BEHD ARUNE IR B T X710
ABHY, scenario Of I |
y startStopwatch() |
; >
1 | stopwatch start" ok |

2131 ﬁ ............ 1
Detailed Use Case ;

19, Pause Stopwatch |
. Stopwatch Pause J
Evident

AT S50 200(0f BICH ABHAI} B Yeiolof 0k |

5 |
(5)HIEC) TSI U8 ABRNofEt keI B ! pauseStopwatch()

(A) SET Button® 21 SIZ4 o4,

Typical Courses of Events
e i I

2
3
L (A)Mode Button 2Ci2ls.
2 (5)%E BA gaE RXEC, |

7 '

= Alternative Courses of Events, Exceptional Courses of Events Of

S, — U

"stopwatch pause” ok

_/‘\ _
1
1
1
1
1
1
1
1
1
1
1
1

- -l




sHEsSt= LHEO0| System Sequence Diagrams Off H3 Qt=l

Detailed Use Case -

BN B 010 B, A BRA U EH SO0 B
(5 WEO| TSI 60 AR U} OFF SR RO
Butont 28
)

Typical Courses of Events. rit 4201 02000028 £ 18Hrese

L (A)Mode Buton waciels
Altermative Courses of Events ) vE oA s fusd,

Exceptionsl Courses o Events (A1 Mode Button' 4812, scenario Ol WOH g HCH HHEC,

Detailed Use Case
21530 Tene

£8 veA s
(it 4 4y ey
Typical Courses o Events. (A1 B I HES 8 AN ABNY N0 XY

() ABR) 2o
Alternative Coursesof events NSRRI TR PR T

3 SR W il B9 LTl 1 21
DE Button 424, scenario 1. VIFSl 2/ SH10| MECY

Exceptionsl Courses of Events

smpmlmn Start )
|

| resetStopwatch()

| |
|< "stopwatch reset gls _J

-
>

/S| . -

= Alternative Courses of Events, Exceptional Courses of Events Of
5= LHE0| System Sequence Diagrams Off E3 QH=l

71 MODE Bution®:2 Word Timeol
. A Gl R ARV GUT- e eos s auw o 2
TypicalCourses of Events
Sermece sus s za,
MODE Butiona  Word Time HEHIC,
P Button & DOWN Button A% A
Alternative Courses of Events O vt el
. 019 SETER ABHC
. Main senariost 20| BgEC
152 5 Bution GAY0| O Clock HA2E HAHCL
9 Exceptional Courses of Events "MODE Button A8 12, scenario Ofc .4 218 8190] HBIEIC

a3

WorldTime
[ Sy
24. Set City !
==
f==/
1.A71 MODE Button© & World Timedt T8
L A% Clodt XiYB SAi2¥el sl <A
£032 listl B secm)
S ETaESE Sht sl e,
S

= Alternative Courses of Events, Exceptional Courses of Events Of
5= LHE0| System Sequence Diagrams Off E3 QH=l

26

2131

26,501 SR/SS

User

Type Evident

Pre-Requisites 23, Make World Clock &4 27. Calculate SR/SS

1. A7t SS/SRmenuol T2
Typical Courses of Events 3. ALUP Button DOWN Button©. A1 24 4 Ick
&l
5. UP Button S Time, DOWN Button SR Time#d 1 & 21 9k,

Alternative Courses of Events WA

. 1. 152 52 Button RIRA0| Z1O% Clock A2 UBEICY.
1 O Exceptional Courses of Events. 2. MODE Button® A 212!, scenario Of= Y804 2164 8H10] HBHHICE.

2 Exceptional Courses of Events O dYst=

13

26. Set SR/SS.

A7 55/SR menuol EgIBIct

W71 SET Bulton© SSAE SR TimeR Aelofel=
A wEnuged
AEUS TN

2,

SET Button ¥ f 2] £4| Setting ® O1HICh.
UP Buttong SS Time, DOWN Buttong SR Time
snouANd,

Sequence Diagrams O E3& o=l

2131

Detailed Use Case

User
Evident
Pre-Requisites. AABIA0| oy MusIN0] 2Uch.
o)
iR s sc2 g0 o 20,
Z IS) Ell AAUE Of4y 54 bl myn @ect.
(AU HES w2 B Q
Typlcal Courses of Events +inde ved we -smmu 4% 2
5. 0 ;ll 5"2]!4“'"'1!‘.31!%*"!9
< )
I)! IEH lﬂ.ﬂ Oy M NS CIABAOIf vt

Alterative Courses of Events AL B8 @ 0t71 4 747 Okl 3% 2 MEO| BAISIN FEC)
E WS 20| 15271 B2 Time Outsiol A HISR i
,] 1 Exceptional Courses of Events uc1s)

13

1 () % IES 3ol oy 48 252 MO ¢
5'(5» R S ot MRS 8§ OC 8 NEY
3.(A) o MBS w2 UU% AUy 2AEE 00
‘ !‘} g MEI 2 RSB AU AN E
S (AI ‘g‘!ﬁ%:;f:" 25 ‘El et

Lig % 2ICh (A1)
669 A B3 BB ot A V8 L RoA0
of wagerch

2 Exceptional Courses of Events O sHEst=
Sequence Diagrams O E3& ot=l

Li&0| System

Li&0| System



C. Stage 2040 Design
i.  Advanture Company, 2030 TtAO|A HA|St Adventure Company 2t CHS
ii.  Activity 2041. Design Real Use Cases
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B.
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2. Category-partition Testing Report

Group Category Values # Description
Mode Clock Clock 1000 AlA|
Alarm Alarm 1100 o
Timer Timer 1200 E}O|H
Stopwatch Stopwatch 1300 AERA
World Time World Time 1400 MAKZE
Sunrise/Sunset Sunrise/Sunset 1500 U=/d=
Set Mode Set mode 2000 24 2
Default mode 2001 Qg g
Function Clock Set time 3000 AlZH AH0| 2HI22| &9l
Time format 3001 A|ZF ZOHO| 2HI2Z| &9l
Valid time 3002 A|Z10] HI2A 52=2] &9l
Alarm On alarm 3100 A4S st
Off alarm 3101 LTS HEdst
Alarm list 3102 otat 2| AET} 471017 &9l
Set alarm 3103 A AIZHE MYPo| SHIER| =0l
Ring alarm 3104 20| 2|1 &9l
Timer Start timer 3200 EfO|H7t SHIZA| A|ZtSH=R]| &9l
Pause timer 3201 EIO|07} SHIE2H| HZ|5t=3A] &el
Reset timer 3202 EFO|H7} SHIZ2HA| 2|Alst=Z]| &9l
Set timer 3203 EfO|HO| AJZtO0] SHIZ2AH| HE5H=3|
sto|
Ring timer 3204 Eto|{o| &Eto| S2|=A| &0l
Stopwatch Start stopwatch 3300 AEQZ7} SHIZ2H A|ZEH=2| &0l
Pause stopwatch 3301 AEQZ7} SHI2HA AHZR|GH=2| &l
Reset stopwatch 3302 AEQZ7} SHIZ2H 2|MlcH=2| &l
Set lab time 3303 AEQZ|O| HEIRQIO| HAIZ|=R| &2l
Worldtime Set city 3400 ZAI7t SHIEA| MY E|=2| &l
Next city 3401 Lt TA|Z2 SHI2H MEiz|=Z| &9l
Verify city time 3402 ZA| A|Zt0| BH=2| &ol
Sunrise/Sunset Set 3500 UZ/UE AIZH0| SHIEH HFE=3|
sunrise/sunset ol
Verify 3501 US/YE AZHO| Z=A] =0l
Sunrise/Sunset
Change mode Change next 3600 AA 2EJ} SHI2H| IR =2| &0l
mode
Check activated 4 | 3601 AMALQ| 2EJ} 47471 SR|E|=2| &olst
mode Ct.
Check saving pre 3602 AlACSl RES HIREE O, 0| RE9|
mode info 0| A&0| =|=2| =0l
Buzzer Stop buzzer 4000 ofato| HzL=2| &9l




TestCase Result Description
Test01 - 1000,2000,3000 Fail 2020.06.11(wed) -> Q0| 22| otg.
Test02 - 1000,2001,3001 Success
Test03 - 1000,2001,3002 Fail AAOIA 122 AN 1271 Z2| S,
Test04 - 1000,2001,3600 Fail Next ModeE ali= Ul tHO| HO{7t2| Q45
Test05 - 1000,2001,3601 Fail 2 HAZ st= ManualO] 22 5|2t H&s5t=0| H27t 0]
SHIE2| A=t
Test06 - 1000,2001,3602 Fail REE HPstH A|A| 30| BIHZ| 43,
Test07 - 1100,2000,3103 Success
Test08 - 1100,2001,3100 Fail LS HYSt R HFO| AN HYSHE A A2t H|lw It
Qe A0 RIAlE|=2] &0I0| Ot
Test09 - 1100,2001,3101 Fail LS HEst R HFO| AN HYSHE A A2kt H|w It
Qe A0 IAlE|=2 &0I0| Ot
Test10-1100,2001,3102 Success
Test11-1100,2001,4000 Success
Test12 - 1100,2001,3600 Fail Next ModeE s= Ul StHO| HO{7tA| 5.
Test13 - 1100,2001,3601 Fail 2 HAZ st= ManualO] 22 5|2t H&s5t=0 H27t 0]
SHI2| A=t
Test14 - 1100,2001,3602 Fail DCE HZstH KA 30| BIR 2| Q0rM =elo] ot
Test15 - 1100,2000,3203 Fail AAOIA 122 AN 1271 Z2| 3.
Test16 - 1200,2000,3204,4000 Success
Test17 - 1200,2001,3200 Success
Test18 - 1200,2001,3201 Success
Test19 - 1200,2001,3202 Success
Test20 - 1200,2001,3204, 4000 Success
Test21 - 1200,2001,3600 Fail Next ModeZE Sl Ul 3HO| HO{7H2| 8.
Test22 - 1200,2001,3601 Fail 2 HAZ st= ManualO| 22 5|2t H&s5t=0| H27t 0]
2HI2H 2L}
Test23 - 1200,2001,3602 Fail DCEE HZstH KA 30| BIR 2| Q0rM =elo] o,
Test24 - 1300,2001,3300 Success
Test25 - 1300,2001,3301 Success
Test26 - 1300,2001,3302 Success
Test27 - 1300,2001,3303 Success
Test28 - 1300,2001,3600 Fail Next ModeE s= Ul StHO| HO{7tA| 5.
Test29 - 1300,2001,3601 Fail 2 HAZ st= ManualO| 22 5|2t H&st=0 H27t 0]
SHIE2| A=t
Test30 - 1300,2001,3602 Fail DCEE HZstH KA 30| BIR 2| Q40rM =elo] ot
Test31 - 1400,2000,3400 Fail 2E HZZ st= Manualo| 2= otA|2t H8st=0 HIJ}t AU
S 2E0)| 2 E7t
Test32 - 1400,2001,3401 Fail 2 HAZ st= ManualO| 22 5|2t H&st=0 H27t 0]
S 2E0)| 2 E7t
Test33 - 1400,2001,3402 Fail 2 HAZ st= ManualO| 22 5|2t H&s5t=0| H27t 0]
S 2E0)| 2 E7t
Test34 - 1400,2001,3501 Fail 2E HEEZ sl= Manualo| 2= stx|2t H85=0| B2t AN
S 2E0)| 2 E7t
Test35- 1400,2001,3600 Fail Next ModeE ali= Ul tHO| HO{7t2| Q45
Test36 - 1400,2001,3601 Fail 2E HZZ st= Manualo| 2= otA|2t H8st=0 HIJ}t U
SHIE2| =7t
Test37 - 1400,2001,3602 Fail RCE HstH A|A 3HHO0| B 2| %S
Test38 - 1500,2000,3500 Fail 2E HEEZ sl= Manualo] 2= 5tx|2t 485t=0| B2t AN
S 2E0)| 2 E7t
Test39 - 1500,2001,3600 Fail Next ModeE sl Ul 8tHO| HO{7t2| Q85
Test40 - 1500,2001,3601 Fail 2 HAZ st= ManualO| 22 5|2t H&st=0 H27t 0]
SHIE2| A=t
Test41 - 1500,2001,3602 Fail DCEE HZstH KA 30| BIR 2| Q40rM =elo] ot




3. Pairwise Testing Report

Mode Running Buzzer Action Test
Result

1 Timer running stopped resetTimer Pass
2 Timer stopped ringing startTimer Pass
3 Stopwatch stopped stopped startStopwatch Pass
4 Alarm running ringing alarmList Pass
5 Clock running stopped timeFormat Pass
6 Stopwatch running stopped resetStopwatch Pass
7 Timer stopped ringing resetTimer Pass
8 Alarm stopped stopped setAlarm Pass
9 Alarm stopped ringing setAlarm Pass
10 Worldtime running stopped nextCity Fail
11 Timer stopped stopped startTimer Pass
12 Stopwatch stopped stopped resetStopwatch Pass
13 Stopwatch stopped stopped setLabTime Pass
14 Alarm stopped stopped alarmList Pass
15 Timer stopped ringing setTimer Pass
16 Stopwatch running stopped setLabTime Pass
17 Timer stopped stopped setTimer Pass




4. Brute Force Testing Report

Test Num Expected Output Test Output

Timekeeping 1-1 9999FE0A SV ER 022 HHE Pass
1-2 OEEEO|A A4S AL 9999E 2 & 9999H0| Ot
99980| =IC},

1-3 1280M S71e wf,1€0| Lietof &t Pass

1-4 120 Zag of, 12280| Lietof g Pass

1-5 2 SO OpR|9t U2t O30 1Y Liet Pass

OF &
1-6 10 Zag off, 2+ o OrR|9r o Pass
A7 LI2tOF o,

1-7 23A[0|M S7te o, 00| Lttof &t Pass

1-8 OA|O| A Zfaeh mf, 230] LttOF &, Pass

1-9 59F0iA S7Het m, 00| Li*tof gt Pass

1-10 ORO0|A ZAag o, 597t LietoF & Pass

1-11 = H0| HEZ&[0{0F ShCf, Pass

Timer 2-1 59F0iA SVt M, 00| LI*tof gt Pass

2-2 ORO0|A ZAaT o, 597t LietoF & Pass

2-3 59z0|M 37t T, 0Z0| Lt2tof & Pass

2-4 OZO0||M ZAag o, 5957# LtetOF 8t Pass

Stopwatch 3-1 23:59:59 O|M 12 S7I5tH Pass

00:00:000| 5|010F )
Alarm 4-1 L0l 27071 SAl0 S ©f o F= Pass
23 S0 Az
4-2 gt 2| AES 25 JEStn LT 24 | S

ES0| &M HOIHOF iCt




