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1.1 Stage 1000 Planning

1003. define requirements

(1) Performance requirements
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(2) R 4.4 0] -] 310 A, o] 5~ AW H7}4] =73 (1003, 1006 7}+A4])
1003. Define Requirements

R3.2 Change Country
R4.1 Start StopWatch
R4.2 Pause StopWatch
R4.3 Reset StopWatch
R4.5 Show StopWatch

1006. define business use case

(1) & Al A 3= description -> use case No. & name ©. & 74

1006. Define Business Use Case

Ref Function Description

(2) Hidden 2! usecase 59 actor = system .2 47

Actors None
Description | &%} AlZHE, 89, Al &, £) 8 BOJFCH
Use Case 16.Watch Laptime

Actors User
Description et 8 2o FCt

(3) R4.40] wHAglo}A, o] %-2] Fr Y744 474 (1003, 1006 7+A])

R4.3 Reset StopWatch 14. Reset StopWatch
R4.4 Show StopWatch 16.Show StopWatch
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(4) Set Alarm When | Want
et wh sk 2 T -> 4 AR Atk = 54 (RFAHD

A gt G A off 2 MR > (27]18) 04 0 0 xS
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(5) Reset Alarm
HAg = 74
(A7 time ©] AL, off = enable/disable ©] =& §-°]7} t}h5 ]
(6) SetTime ¢} Alarm 2] 7|5 9] B¢
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1.2 Stage 2030 Analyze

2031. define essential use case

(1) Hidden 21 usecase 9] actor & system ©.2 47
(2)Set Alarm when | Want 2] (8) -> &5 4 7)ol 9bA] 57
(3)Set D-day: d-day ™| Kol &t Aol gk Mg o] mhA] gl

2033. define system sequence diagrams
(1) Pause Timer

- & use case ©] W-&0] THE(‘Ekol ML W& AIHEE ThA Al 2Ty e
8ol F71H) > FAH =5 54 A

1006. Define Business Use Case

Use Case 27. Pause Timer

Actors User
Description EO|D & 0] AlZHS Z7|9|X| @=Ch

Use Case: 23 Pause Timer

A) A2t 2H5= BHES FELCLH
S) Timerg E&LCH
S)Pause 7|58 7

1
2.
3. ! b

4.(S) Timer7t F& A ZHEE CHAl AIREICE
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1.3 Stage 2040 Analyze

(1) real use case ol 4] At A Q. ~E A HE >SHE 1 o2 TA

(2) 2040 °ll A hidden usecase < inte ractlon diargram 2 o}t
(3) SetTime 9] 2z} @918 <9 A Z 8 (ex W %=: 1980~2080)
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2. Brute-Force Test
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8 Buzzer Timerout HX7b 82|31 15 XO|AO0| E|ojof | P
S2L| =7}

9 Watch WorldTime S AMEE|O e 2T AIZHS M2 P
2=t

10 Change Country QX7 EYst 272 HFO| R E[E=T} | P
48 5 $x17r 22|H £XE Z=2}{0F | P
A2 AS Tl = A=t

11 Show Stopwatch _504x|7r 270 QYg [ =2HE P

E°Dt| AlZtE BO|F &7}

12 Start Stopwatch EQIX|7t 1 £M =I5t &S 5=} P
A=K7} £ &3 BN7t 28 | P
AEQIXI7H 2 2HE3R Tt
AEYXE AHsln ct2 mez | P
HO\ZACH7} ChA| S0LQ B AEYX|7H
A3 AT

13 Pause stop watch AEQX|7F HX|SHA|ZHO| HE[Q =T} P

14 Reset StopWatch AEQX| 7} 2| M g =T} P

15& 16 | Watch Laptime & 2HEIQI S O | MAHS Y 7pA P

Store Lap time
P A 20 REE BEFAS BOIFET}

17 Set D-day A|ZHCEQ7} 2l.Qld o0 2 HZAL| =7} P
Al ZHEEQI7h 41 M B ItE| =7} P
AZtEYAl HO| MO 2 etH =7t | P
MY 5 RCE HASH 7= 8 o] | P
MEEX =7t
MY 5 BEX7t 22|H 2 E S=0f | P
AMZtEEE A S Tl = A7t
MY 5 BEX7t 22|H EXE 28 | P
785t AT A|7H0| ATHE HOt U=
MYt AIZHO| SXH Al ZHOf MICH 2 ol | P
=7t
3 7l o|Ate| ClH|o|E MHstain stH | P
sz B3 Qs CiHoj7t AMNE =
MEE =7t
AM™or C|glo] AjZto] HX| A|ZtECEH | F  (BZXH  A|ZHECEH
oj2f 217t o|e| rCjHo] X%

7ts)
18 Show D-day X&st clgiojo] st HEE Hiz P

=7t




19 Delete D-day AL2 X7} MEiSE C|Hjo|7h HICH= Atx| | P
El=7t
Atrst clgio|7h EfAF|E mEOM (P
BO|X| =7t

20 | Show Next D-day F7h/AH Cido] S0 iz | P

Calendar =

HHA | =}

21 Show Timer EfO|H7I 21 AS [[H, 2HI2 EjO|H P

AlZt2 BO{FE=7t

22 Start Timer EFO| T 7} 1 =M ZHASIH RS 5H=7} P
EfO|H7t s2& =F £X7t 23z |P
EfO|H 7t & &S5t =7t
EfO|HE  AlFfstn cCE2 zez |P
'E O] Z4CH7L CFA| SOt ™ EHO[ T 7t B &
ol=7}

23 Pause Timer EFO| 0 7t X[ B Al ZHO] R U=} P

24 Stop Timer EfO|H 7t 2| Ml E| =2} P

25 Set Timer A|ZEEEQ7F X B A| =0 2 HAL| =7} F
Al ZHEEQI 7 41 M B ItE| =7} P
MY ZRESE HASIH 7|= 4 gto| | P
MK gbe7
MY 5 BEX7t 22|H 2 E Z=0f | P
AMZtEEE A S Tl = A=t
Y & Bx7t 22|H BNE SRtH | P
785t QAE A|Zt0o] A= HOoFU=7
MYt AIZHO| SXH Al ZHOf MICH 2 ol | P
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26 Set Active Function 5 NE 3 NE MEHSIR| QUm P
Mste{stH O 7tX| =7t
MElist R E Q70| Bt E|=7F P

27 Change Mode AFEXE7F PSpskels oc | P
3 7H (+timekeeping)CH 2 I=p=p
HAL| =7t
Dday £ MEH Mode OlA] HAHHS mf | F
timekeeping Of Bt H&| &= X|
Dday Z=7|ZHAOf timekeeping Ol &2 | F(1 X HE F0j BtY)

g &=t
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3. Category-Partition Test

3.1 Test Case (TSL Generator)

fits lgenerator—

mas

WBinaries

artit

on_third.ts

input:
buttonl.
buttonZ.
button3.
buttond.
longbuttonl.
longbutton2.
longbutton3.
longbuttond.

data:
invalid second.
invalid rminute.
invalid hour.
vald second.
valid minute.
valid hour.
invalid year.
invalid ronth.
invalid day.
valid day.
valid month.
valid year.
valid selectNum.

invalid selectNum.

if(TPI\ISTKIIM4\\SAIIWTHSTWHDHSDHTHSTHAFHB)J

if (TK || STKIISAHCCH STW [| D

[property B1]

[| DI T || ST || AF || B)] [property B2]

if (TK || STK || AM || WT || CH“TWHDHSDHTHS’THB)][propertyB3}
1f(bTK||AMH:>AHCF‘HSTWH [ SD[| T || ST || AF || B)] [DIOpeItyB4J
error K || STK || .MIISAHWTHCCHSTWHDIISDHTH T || AF || B)]
error 1f(TK||ST HAMIISAHWTHCCHSTWHDIISDHTHST\IAFIIB)]
error] [if (TK || STK || AM || SA || WT || CC || STW [|D||SD || T|| ST || AF || B)]
error] [if (TK || STK || AM || SA || WT || CC || STW [|D || SD || T || ST || AF || B)]
error] [if ((STK || SA || ST) && (B1 || B2))]

error] [if ((STK || SA || ST) && (Bl || B2))]

error] [if ((STK || SA || ST) && (Bl || B2))]

if ((STK || SA || ST) && (Bl || B2n)

if (STK || SA || ST) && (B1 || B2))]

if (STK || SA || ST) && (BL || B2)]

error] [if (STK && (B1 || B2))]

error] [if (STK && (Bl || B2))]

error] [if (STK && (B1 || B2))]

if (STK && (B1 || B2)»

if (STK && (Bl || BZ))

if (STK && (B1 || B2»

if ((AF) && (B1 || B2 || B4)]
error] [if ((AF) && (B1 || B2 || B4)]

[error property] 1456 — 375 (75% 7+ 4)

[if property] 375 — 74 (79% 7+ 2)



3.2 Test Result

number

mode
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11

12 TimeKeep
13 TimeKeep
14 TimeKeep
15 SetTimeKeep
16 SetTimeKeep
17 SetTimeKeep
18 SetTimeKeep
19 SetTimeKeep
20 SetTimeKeep
21 SetTimeKeep
22 SetTimeKeep
23 SetTimeKeep
24 SetTimeKeep
25 SetTimeKeep
26 SetTimeKeep
27 SetTimeKeep
28 SetTimeKeep

input

longbuttonl
longbutton2
longbutton3
longbutton4

data

invalid second

invalid hour

invalid minute

invalid day

invalid month

invalid year

invalid selectNum

buttonl
button2
button3
buttonl
buttonl
buttonl
buttonl
buttonl
buttonl
button2
button2
button2
button2
button2
button2
button3
button4

<n/a>
<n/a>
<n/a>

valid second
valid minute
valid hour
valid day
valid month
valid year
valid second
valid minute
valid hour
valid day
valid month
valid year
<n/a>
<n/a>

key
<error>
<error>
<error>
<error>
<error>
<error>
<error>
<error>
<error>
<error>
<error>
1.1.0.
1.2.0.
1.3.0.
2.14.
2.1.5.
2.1.6.
2.1.10.
2.1.11.
2112
2.24.
225,
2.2.6.
2.2.10.
2211
2212
2.3.0.
2.4.0.

result
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56 Timer
57 Timer
58 Timer
59 Timer

60 SetTimer
61 SetTimer

62
63
64
65
66
67

SetTimer
SetTimer
SetTimer
SetTimer
SetTimer
SetTimer

buttonl
button2
button3
button4
buttonl
buttonl
buttonl
button2
button2
button2
button3
button4

<n/a>
<nfa>
<n/a>
<n/a>

valid second
valid minute

valid hour

valid second
valid minute

valid hour
<nfa>
<n/a>

10.1.0.
10.2.0.
10.3.0.
10.4.0.
11.1.4.
11.1.5.
11.1.6.
11.2.4.
11.2.5.
11.2.6.
11.3.0.
11.4.0.

valid selectNt 12.1.13.
valid selectNt12.2.13.
valid selectN1 12.4.13.

68 ActiveFucntioc buttonl
69 ActiveFucntic button2
70 ActiveFucntic button4

71 Buzzer buttonl <n/a> 13.1.0.
72 Buzzer button2 <n/a> 13.2.0.
73 Buzzer button3 <n/a> 13.3.0.
74 Buzzer button4 <n/a> 13.4.0.
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

Alarm
Alarm
Alarm
SetAlarm
SetAlarm
SetAlarm
SetAlarm
SetAlarm
SetAlarm
SetAlarm
WorldTime
WorldTime

buttonl
button3
button4
buttonl
buttonl
buttonl
button2
button2
button2
button4
buttonl
button3

ChangeCount button2
ChangeCount button3
ChangeCount button4

StopWatch
StopWatch
StopWatch
StopWatch
Dday

Dday

Dday

Dday
SetDday
SetDday
SetDday
SetDday

buttonl
button2
button3
button4
buttonl
button2
button3
button4
buttonl
button2
button3
button4

<n/a>
<n/a>
<n/a>

valid second
valid minute
valid hour
valid second
valid minute
valid hour
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>
<n/a>

3.1.0.
330
3.4.0.
4.1.4.
4.1.5.
4.1.6.
4.2.4.
4.2.5.
4.2.6.
4.4.0.

5.1.0

5.3.0.

6.2.0
6.3.0
6.4.0

7.1.0.
7.2.0.
7.3.0.
7.4.0.
8.1.0.
8.2.0.
8.3.0.
8.4.0.
9.1.0.
9.2.0.
9.3.0.
9.4.0.

A4 A4 A4 44 A4A A4 A4 A4 A A A7 AAA-AAA—AA4—AAA—4—4-d



4. Pairwise Test

4.1 Test Case

mode: TimeKeep, SetTimeKeep, Alarm, SetAlarm, WorldTime, ChangeCountry, StopWatch, Dday, SetDday, Timer, SetTimer, ActiveFunction, Buzze:
input: buttonl, buttonZ, buttond

data: valid, none

IF [mode] = "TimeKeep® THEN [input] IN {"buttonl”, "button2"};

IF [mode] = "SetTimeKeep” THEN [input] IN {"buttonl”, "button2”, "button4"};
IF [mode] = "Alarm" THEN [input] IN {"buttonl”, "buttond"};

IF [mode] = "SetAlarr” THEN [input] IN {"buttonl”, “button2”, "buttond"};
IF [mode] = "WorldTime" THEN [input] IN {"buttonl”, "button2”};

IF [mode] = "ChangeCountry” THEN [input] IN {"button2”, "buttond"};

IF [mode] = "StopWatch” THEN [input] IN {"buttonl”, "buttonZ”, "buttond"};
[F [mode] = "Dday” THEN [input] IN {"buttonl”, "button2”, “buttond'};

[F [mode] = "SetDday" THEN [input] IN {"buttonl”, "button2”, "buttond"};
IF [mode] = "Timer” THEN [input] IN {"buttonl”, "buttonZ”, "buttond'};

IF [mode] = "SetTimer” THEN [input] IN {"buttonl”, "buttonZ”, "buttond"};
IF [mode] = "ActiveFunction” THEN [input] IN {"buttonl”, "button4"};

IF [mode] = "Buzzer® THEN [input] IN {"buttonl”, "button2", “button4"};

IF [mode] IN {"TimeKeep", "Alarm”, “WorldTime", "StopWatch”, "Dday”, "Timer", "Buzzer"} THEN [data] = "none’;
IF [mode] IN {"SetTimeKeep", "SetAlarm”, "SetDday", "SetTimer"} THEN [data] = "valid";



4.2 Test Result

number

W 00~ o b WM

W W WWwWwNRNRNRNNNRNNRNRNDERRRRBR RB B B |2 @2
B WNROWOUOONOODUMDBD WNIEREROWLODOWNOODWURWMNIERELO

mode
WorldTime
SetTimer
SetTimeKeep
Timer

Dday
StopWatch
SetAlarm
Alarm
ActiveFunction
SetAlarm

Dday

Timer
SetDday
Buzzer
SetTimer
StopWatch
SetTimer
SetDday
ChangeCountry
ActiveFunction
WorldTime
Alarm
TimeKeep
Buzzer

Dday

Timer

Buzzer
SetTimeKeep
StopWatch
ChangeCountry
SetAlarm
TimeKeep
SetTimeKeep
SetDday

input

buttonl
button4
button4
button2
buttonl
button4
button4
button4
button4
buttonl
button4
buttonl
button2
button4
buttonl
button2
button2
button4
button2
buttonl
button2
buttonl
buttonl
button2
button2
button4
buttonl
button2
buttonl
button4
button2
button2
buttonl
buttonl

data

none
valid
valid
none
none
none
valid
none
none
valid
none
none
valid
none
valid
none
valid
valid
valid
valid
none
none
none
none
none
none
none
valid
none
none
valid
none
valid
valid

result
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