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1. Specification Modification



Specification Modification - 1. Planning (1000)

1004 THAHIOA hidden22 X3 &l use caseOf| CHSHA] 5.3 Describe THAIOAl Actor?} User2 FHA|
El QEL URYUZ (6. Notify the end of timer, 15. Notify alarm)

Use Case 6. Notify The End Of Timer

Actors System

Description EHO|THOfl R El A|ZH0] B X|U7HE BEE QaCH




Specification Modification - 1. Planning (1000)

1004 THAHIOA hidden22 X3 &l use caseOf| CHSHA] 5.3 Describe THAIOAl Actor?} User2 FHA|
El QEL URYUZ (6. Notify the end of timer, 15. Notify alarm)

Use Case 16. Notify The Alarm

Actors System

Description Ol gdet JENE ER0| ArEA7E 2788 =2 S & AIZHO| 2T
AlZHOl HE Ih &= ST




Specification Modification - 2. Analyze (2030)

21. Select modes : Alternative Courses of EventsO|A] ‘Line 2. Mode X{ZCI0|A 9|=2} C}

2 A2 |ine122 SO0pZiCH 9| ojo|7t B2 Yt

Use Case 21. Select modes

Actor User

Type Evident

Pre - Requisites MAZFRE SE8H2= TS RA0{OF THLL
Typical Courses of Events (A) : Actor (S) : System

1. (A) Actor?t 293t modeE 47HX| LA EHSICE,
) MEfSt T E & Change current mode & S5
MEiZE 4= QI = Z settingTHCF.

Alternative Courses of Events | N/A

Exceptional Courses of Events | N/A




Specification Modification - 2. Analyze (2030)

12. Activate alarm : Exceptional Courses of EventsO| A 'H|&/d3} £|0f Q= Lo &gz}
93d, FATCH = AN 28

13. Deactivate alarm : Exceptional Courses of EventsOf| A '2/d3} £|0f &= 20 b=
ot 9d, FASCE = AW 28
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Specification Modification - 3. Design (2040)

1. Set current Time, 2. Set Timer, 15. Set AlarmOj|A] 2} ©==0{ 28t O/ A 2H0 2t
M7t 8l
Use Case 1. Set Current Time

Exceptional Courses of Events

SHAIX|Of =

Line 3: Zf Unit(X, £, Al, &, &, 9)0|
FAIZ]| 2 SHA X[ Of 5'25._

2 1 CE unitQ| 2 S7HA7|
EE sl

(ZICH, %|4, $HAHX|= LocalDateTime.MIN,
LocalDateTIme.MAXO|| 2| 7{BtCt))




Specification Modification - 3. Design (2040)

1. Set current Time, 2. Set Timer, 15. Set AlarmOj| A 2} Bl==

o
M7t 8ls
Use Case 2. Set Timer
Exceptional Courses of Events Line 4, Line 8, Line 12 :Z ttR|Q| X[ =2 XA E X1t =2
S 4H2 HAR AAE

O g st =8 8+ *IEHE Z st
O Est= #’8 2 Z[CHE BA|BICL,
(ZICH, %|4, $+HAH|X|= LocalDateTime.MIN,

LocaIDateTIme.MAXOH O|7{BtCL)




Specification Modification - 3. Design (2040)

1. Set current Time, 2. Set Timer, 15. Set AlarmO{|A] Z} ©1==0] 2oF Z|C{/Z| A ZH| 2l
M7 8l
Use Case 15. Set Alarm

Exceptional Courses of Events

Line 4, Line 8 : 2} tt9|2| X[ =2 XA E =0t =22 0| St=
8 97 XHE 2tetE -2 242, X2 E 0|Este

Ax" M2 X2 HEA|SICE
(il EH %2, 3t X|= LocalDateTime.MIN,
LocalDateTIme.MAXO| 2| 7{$tCt)
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Specification Modification - 3. Design (2040)

17. Set Case Number : Exceptional Courses of Events0f|A] Case Number2| Z|Cl{/Z[2 €10
HA|E|X| %0 HAEO O2{20| US. (0-99)2t= HP M e

— OT

Use Case 17. Set Case Number

Exceptional Courses of Events Line 4 : Case Number2| Z|CH(99
2 ot 2 97 A0S £t
2ol =82 ZU 2 #A|THCH

i g
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Specification Modification - 3. Design (2040)

- 19. Switch city : Typical courses of Events 2. Use case Calculate time of city =8 28

- 19. Switch city : A =§7bsot L2kt HA| YA0| Cist M7 2a

Use Case 19. Switch City

Actor User

Purpose global time=2 E0{E EA|E D EC}

Overview AFE X7 HEZ E4f global times 20|& T A|E 1 2Lt

Type Evident

Pre - Requisites 4% Mode= global time 2 = 0{0f L},

Typical Courses of Events (A) : Actor (S) : System
1. (A):‘RE’HE/"ST'HEZS 0|83l =AIE D ELL,
2. (S):dhE EA(wE, AEL], 2L A BE) A2

2 ZAI(YRY Al/R/ER 20 EL}
Alternative Courses of Events N/A
Exceptional Courses of Events N/A




Specification Modification - 3. Design (2040)

- 30. Select mode: Err Z 0| CH3E BHA| A4 Za

Use Case 21. Select Modes

Purpose Activate®f ModeES A 7d oL},

Overview 6702 T X ModeZ 470 £ selectstO] activate SHCF
Pre - Requisites Zt Mode?Z} =2 E 7} OfL|O{ Of StLC},

Typical Courses of Events (A) : Actor (S) : System

1. (A)ADHEZS ZH FEC}
2. (S) 672 Mode2| OIO|ZE ot MO displaystil, 21Xl
A 0

Z
(A) STHEZS & = =
(S) CtS ModeZ HAME &7ICt.
(A) MOHE 2 =2{ Mode Setting2 Z 2L}
(S) MEH=l Mode”t 47121 AT z
= BHC}

o0k w

Alternative Courses of Events Line 3. MEHS SIX| &1 HO{7I2{H ADHEZ FELC},
Line 4. &7tZ Mode &2 3|05t 4% Line 32 SOFZHCE

Exceptional Courses of Events N/A




2. Brute-Force Test



Brute-Force Test

1 Set current time

TR A|Zt BZ0| SEX|

— O

{xz'@@]

2006 13 £ 1

{

12 : 24 : 28

Jl

Timekeeping 882 E
subscreen sl 2
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Brute-Force Test

3 Set timer

TimerOAf AjZt 2780| El&=X|

200613 £

00:00:00

J

X EO|0NE 2F W, 1057 4% HO| AS

Timer £7|2tE oX 2 MAEH
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Brute-Force Test

4 Set Timer Zt P30 Bt B XAX =X (Al &.X) : Al(0-23)2 B97t B
2040 : Design
Use Case 2. Set Timer
Exceptional Courses of Events Line 4, Line 8, Line 12 :Zt tH|Q| XL S22 XAE Tt =22
0|E ol =8 27 HHE Zuiols +82 22, 245
—

O Ests =82 X2 HEAISHC
(ZICH, %[, $HAX|= LocalDateTime.MIN,

LocalDateTIme.MAXO|| 2| 7{BtCt))
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Brute-Force Test

7 Reset timer

Timer AIZ10] 02 £ =7|35} S&=X]

[ 200613 £

00:00:03

EFO| 0§ 7} OT}X| S 2%, ELO|Df 2|10 O ROIX|X| 22

3EZ 282 0=THA|

A7 CHS, BfA| 2[4

=832 FHol= A
ol 2tz

U0 r{m >
ot mjo 0%
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Brute-Force Test

8 Notify the end of Timer

S 2101 BeepQ| EciE

m

=

(Al

0

n

]

EI ';'I
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http://drive.google.com/file/d/1DsKxDen96QacX3L_Hin6GW61Gt3kwkeI/view
http://drive.google.com/file/d/1DsKxDen96QacX3L_Hin6GW61Gt3kwkeI/view

Brute-Force Test

9 Notify the end of Timer

C+E DC MEJOME timer &

m
L
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http://drive.google.com/file/d/19X9KUKXlhUsuXHSe86YbjSMOpm8ltnSF/view
http://drive.google.com/file/d/19X9KUKXlhUsuXHSe86YbjSMOpm8ltnSF/view

Brute-Force Test

14 Show Laptime X% lap timeO| S Z 2, 'no lap time' 7t EHEIE=X| - HZE LAP TIMEO| 2128 no lap time0] E2SIX| 22

%006135

no lap time

)

21



Brute-Force Test

17 Activate alarm
18

HIO| Q= REOJ B3} 20| RAIEE=X
BUSIEI0f AU YO BAE 2HO| RAHEX

specification2t2] &5

A
L=

KX

2040 : Design

Use Case 12. Activate Alarm

Exceptional Courses of Events Line 1: PtoF HIO| QU= L 20| 2dzt @82 St H FA[BHC}
2030 : Analyze

Use Case 12. Activate alarm

Exceptional Courses of Events | Line 1: Bt} H[O{ QL= L &0]| 2d3t @S otH FA|SHC}

1]

=1

22



Brute-Force Test

HIOf ol YR MWL 2Ol RASEX
u|§.‘g§} S0 Q&= RXEO u|§u§_} Q0| Al Ej&=X|

specificationZ}2] 24 {§X 88

b Al nAl

19 Deactivate alarm
20

2040 : Design

Use Case 13. Deactivate Alarm

Exceptional Courses of Events Line 1: TFoF HIO{ QU= L&t0f HIZd3t @S otH FA[BHCt
2030 : Analyze

Use Case 13. Deactivate alarm

Exceptional Courses of Events | Line 1: 2teF H|O{ QL= L 20 HIZ-d2t @2 St FA|SHCH




Brute-Force Test

22 Set alarm HOf A S8 UFL20AM 88 F 2F0| &&=A P specification2t2] &
Use Case 14. Set alarm
Actor User
Type Evident

Pre - Requisites

ModeZt Alarm2. 2 A7J &[0 U 0{Of St}

Typical Courses of Events

(A) : Actor (S) : System
1. (A EE LS MEsiTh
2. (A) S alarm?| A|ZH 4
3. (S) UM +=F3t= AlZHe| BRI HA
4. (A SHY THRIQf THel AlZHEHS AlZE

5.

6.

(S) 2780 wef ThAI T HFECH
A S

o
Alternative Courses of Events&

LLine 2 : 8 S alarmZH0| H|0{QU= 2, LEHE a
oHLT
Exceptional Courses of Events | N/A

(]



Brute-Force Test

A K

2030 : Analyze &7 2tz

Use Case 14. Set alarm
Actor User
Type Evident

Pre - Requisites

ModeZt Alarm2. 2 A7J &[0 U 0{Of St}

Typical Courses of Events

(A) : Actor (S) : System

1. (A8 LES dEpiT)

2. (A) Sl alarmQ A2t B S QF IO

3. (S) UM 7ot A[ZES| RIS HA[THLY,

4. (A SHE Bl BHR AlZHBHE A2t =S @S

5. (S) fE0f et BHA|ZIREHE HAEICH

6. (S)HBE AZtE HAIStD 27H0| 2t2 EM7HA] gt

I —
Alternative Courses of Events 4 -l
e — R ———

Exceptional Courses of Events | N/A
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Brute-Force Test

24 Notify the alarm

LB 7|50 MEI0| UX| ROIT LEO| BT} F

RO

Use Case 16. Notify The Alarm

Actor System

Purpose alarmA|Zt0| &|™ beep= = TICL

Overview AEA7F ™S alarmA| 7H0H| beep= = EICEH
Type Hidden

Pre - Requisites

System?| 2%} E Mode & alarmO| EX{SF0{ OF L},
25t El alarmQ| A|ZHF System A|7H0] &L S10JOf BHCY

Typical Courses of Events

(S) : System
1. (S) 2= AlarmA|ZH0] | Beep= XS A|7ICH

Alternative Courses of Events N/A

Exceptional Courses of Events ; oo YT TAEEN
Line 1: 20| oA 2E 4700{| A O] £|Of AX| H= BF
20| 22X E=C

—

227 Y3

26



Brute-Force Test

25 Set case number

caseNumber2] +=70| SHIE B¥ A0A O|R 0 X| =X p

casenumber?

Use Case 17. Set Case Number

Purpose Random NumberE 2f2 =Xto| #Q|E X|’d oL},

Overview Userl| HE Q248 E3|| Case Number?| HQE =35l X
Zotct.

Typical Courses of Events

(A) : Actor (S) : System

1. (A)MOHES 27 =2 =82 ER ZIYsict

2. (S) Default Case NumberE HA|BHC},

3. (A)RE/STE S EC}

4. (S)HEO 2t Case NumberE 1% S7HZAA|ZICt

5. (A) MOHEZS =2 Case Number SettingOl| A{ biFx{ L}
=g

6. (S) Case NumberE =& 3tC},

Exceptional Courses of Events

Line 4 : Case Number?2| ZX|CH(99) =
= otle 78 a7 2§ X15t=
Ela=— % Z[CHZ HA[THCE,

o X
—
Sxe faz

B¥ SA

&

=}
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Brute-Force Test

26 Get case 108 0|4 ABTE M, F72M0| 20|&=7}

® g (ORi 200613 £

DecisionMaker : 2

F HEE $2X R0t

Default Pagegs T35t
=X off 2

Al

He SR8 EX
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Brute-Force Test

30 Select mode

2040

2030

ErE 3 g

Use Case

21. Select Modes

Typical Courses of Events

(A) : Actor (S) : System

1.
2.

ouhAw

(A) ADHES ZH +=ELL.
(S) 6712] Model| O}O|2S
X ¢l Of0| 22 S, 23tz
23t El Ofo| 22 (=] .

(A) STHES S MEi5H0] 2doh/H|2d 2t E oot
(S) Ch= ModeE HME st
(A) MOH{ EZ =8| Mode Setting= .

(S) MEEI Mode7r47H°| d20|8t O] & MEStL B
=ZotCt,

oY |
rlo
=

Use Case

21. Select modes

Alternative Courses of Events

Line 2;: MEi =l

rlo

YE0| 4707} ol SEfOIA 2E 2F 2F

FAISHL},
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Brute-Force Test

31 Activate beep S%E Beep 87 Al, SHIEA(BILL £A)) BESHE=TL F EEO X BE

Callback beep_callback =
@0verride
callbackMethod() {
.isActivated()) {}

.beepStart()

30



Brute-Force Test

32 Deactivate beep

EE'EFF:| 10= 0|4 X|&A|7 &=

3%, HX X

oF
[¥-

=7t

Use Case 23. Deactivate Beep

Actor User

Purpose 22|10 = BeepE2 B =L

Overview User2| 252 2t0tA Beepa= HELH
Type Evident

Pre - Requisites

alarmO| =2|= & 0|0 Of Tt}

Typical Courses of Events

(A) : Actor (S) : System

1. (A)OtF HEZ +ECrt
2. (S)Beep=2 ZX|%tCL.
Alternative Courses of Events N/A
Exceptional Courses of Events N/A

ne
o
- ]
o
I
b
5o
njo

SpecOf|

‘U™ AlZF O|= H =0| X
%EEWIWPE}_ 10| &
THSHA| @2

20| O X|H /A TIC,

31



3. Category Partitioning Test



Category Partitioning Test

7 Timekeeping  longMO 1.7.0. F

{ @ @] 200613 £ )
Subscreen?| M &
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Category Partitioning Test

33 Stopwatch AD

IaptlmeOI Z QHEm 7t
300 F

- pad

20 06 13 £ 1

{

5.00:00:07
}

=g et=
Lap TimeOl Index& 0 & %=
St 31 0|
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Category Partitioning Test

38 Stopwatch longMO 370. F

A

=g 2=

Lap TimeOd| Index& €0 & &t

OpX|2t LAP TIME O] =23 g|X|

oo
(o]

=
o

Mot

=

it

ol
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Category Partitioning Test

43 Timer ST 540. F A|EHO| E|X| USM7+ EX|et

S SEIE]

Timer2t= Al java.utiLtimerXAt&|ZE cancel()oi Al ZH S A SHR] 24 R
= A ->timer taskE S =25 & =4



Category Partitioning Test

45 Timer longMO 570: F

S

—

all

LONG_MO Ztinput 2 =& If, delay”}
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Category Partitioning Test

49 Alarm ST
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Category Partitioning Test

55 DecisionMaker ST 0 742. E

56 DecisionMaker ST 1 743. F

57 DecisionMaker ST 23 744. F
AKX otz

Brute-Force®| Get CaseZ s ZASIHA] 8| &4
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Category Partitioning Test

69 ModeSetting MO 930. F

A

=g 2=

Brute-Force2| Get CaseE sfZ&

get case 2t Z5 |0
XS W7t AS
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4. Pairwise Test



Pairwise Test

Timekeeping  longMO 1T F

{ B (0) @] 200613 £ ) A 9tE

Subscreen?| & 2X| 2

Lt PN

12 . 24 : 28 -> =R S A2+ F0| & EIC

! »




Pairwise Test

Lap time longMO 59 F

Lap time 0| A|= LONG_MO =0 Lot 7| 50| EX{SEK| B



Pairwise Test

Lap time AD 1 F

Lap time O Aj= AD 250 et 7| s 0| EXSHX| E=C.



Pairwise Test

Lap time

Lap time 0| A RE 28 -> CtZ
Lap time = =

PN VN ==
o

= 1 I-Ol

L—

Mot

X}
=

ok

RE

99

F
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http://drive.google.com/file/d/1UvTYucz-G2cel2pbFUHkV3H8K_jolo3E/view
http://drive.google.com/file/d/1UvTYucz-G2cel2pbFUHkV3H8K_jolo3E/view

Pairwise Test

Timer RE 23

3XE
(2 O Z (A @ 200613 = =
St=

00:00:03
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Pairwise Test

Timer RE
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Pairwise Test

Lap time longAD 23 F

Use Case 21. Select Modes T I-I E = O” A-I = EE% —T]—EE Jél-g
Actor User E = O-I Zt —J|\— Sil:l' -> Lap t|me%
Purpose Activate® ModeE &7 %HCt. StopwatCh Ol == I_I 0E O'” A‘I %I_ll' _ééll'
Overview 6702 T X ModeS 47i & selectSHOd

activate 2tCH, [["El‘A‘I Lap tlmeo.”A-I oOCcC= E _TI_EE
Type Evident A o
Pre - Requisites @7} =™ E 7} OfL|O{Of 3._*5 él-gi LE:II O-I 7EI- aa 813




Pairwise Test

Timekeeping

longMO

{s"@‘ @ |

200613 & }

12 : 24 : 28

{

Jl

23 F

]

Subscreen?| & =X s & ->

RS A1 ZFE=H0| & =IC}
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Pairwise Test

Lap time MO 59 F

MA™O 2 stopWatch ZEZ EF3l= A S =9l



