2020 Software V&V

[ 2nd Testing Report ]

Team #1
201411295 O|AHE



Contents

1. Specification Review

2. System Testing
1) Category-Partition Test
2) Pair-wise Test
3) Brute-Force Test

3. Static Analysis

p.11
p.15



1. [A2] Specification Review
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2. [A2] System Testing

1. Category-Partition Testing

Group Category Value Constraint

TimeKeeping

SetTime

Timer

SetTimer

Timer-stopped

Timer-running

Current Stopwatch-stopped

Display Stopwatch-running

State
Alarm

SetAlarm

WorldTime

TurnipCalculator

TurnipCalculator-input

SetMode

none

Current Beep
beep

button A

button B

button C

Inputs Input Ways
button D

Wait 5 Sec

Wait 60 Sec

All Test Cases = 14*2*6 = 168
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13
14
15
16

17

18

19
20
21
22

23
24
25
26
27
28
29
30

Current
Display

TimeKeep
TimeKeep
TimeKeep
TimeKeep

TimeKeep

TimeKeep

SetTime
SetTime
SetTime
SetTime

SetTime

SetTime

Timer
Timer
Timer
Timer

Timer

Timer

SetTimer
SetTimer
SetTimer
SetTimer

SetTimer

SetTimer

Timer-stoppe
Timer—gtoppe
Timer-stoppe
Timer-dstoppe
Timer-stoppe

Timer—gtoppe

Beep

none
none
none
none

none

none

none
none
none
none

none

none

none
none
none
none

none

none

none
none
none
none

none
none
none
none
none
none
none

none

Input

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button
button
button

button

Wait 5
sec

Wait 60
sec

button
button
button

button

Wait 5
sec

Wait 60
sec

button A

O N w >

O N w >

button B
button C

button D

Wait 5
sec

Wait 60
sec

Expected Result

AM/PM Switch
Go to next mode
Go to Set Time
Go to Mode Change

No Change

Go to TimeKeeping

Change Component
No Change
Increase Component
Decrease Component

No Change

Go to TimeKeeping

Start or Stop Timer
Go to next mode
Go to Set Timer

Reset Timer

No Change

Go to TimeKeeping

Change Component
No Change
Increase Component

Decrease Component

No Change
Go to TimeKeeping
Start Timer
Go to next mode
Go to Set Timer
Reset Timer
No Change

Go to TimeKeeping

Test Result

Pass
Pass
Pass
Pass

Pass

Pass

Pass
Pass
Pass
Pass

Pass

Pass

Pass
Pass
Pass
Pass

Pass

Pass

Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass



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
56
57
58
59

Timer-runnin

g
Timer-runnin

Q

Timer-runnin

Q

Timer-runnin

(e}

Timer-runnin

Q

Timer-runnin

g
Stopwatch-st
opped
Stopwatch-st
opped
Stopwatch-st
opped
Stopwatch-st
opped
Stopwatch-st
opped
Stopwatch-st
opped

Stopwatch-ru
nning
Stopwatch-ru
nning
Stopwatch-ru
nning
Stopwatch-ru
nning
Stopwatch-ru
nning
Stopwatch-ru
nning

Alarm
Alarm
Alarm
Alarm

Alarm

Alarm

SetAlarm
SetAlarm
SetAlarm
SetAlarm
SetAlarm

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none
none
none
none

none

none

none
none
none
none
none

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C
button D
Wait 5

Stop Timer
Go to next mode
No Change
No Change
No Change
Go to TimeKeeping
Start Stopwatch
Go to next mode
Record Lap Time
Reset Stopwatch
No Change
Go to TimeKeeping
Stop Stopwatch
Go to next mode
Record Lap Time
No Change
No Change

Go to TimeKeeping

Go to next Alarm

Go to next mode

Go to Set Alarm
Activate/Deactivate Alarm

No Change

Go to TimeKeeping

Change Component
No Change
Increase Component
Decrease Component
No Change

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
Pass
Pass
Pass

Pass

Pass

Pass
Pass
Pass
Pass
Pass



60

61
62
63
64

65
66
67
68
69
70
71
72
73
74
75
76
77
78

79

80
81

82
83

84

85
86

87
88

SetAlarm

WorldTime
WorldTime
WorldTime
WorldTime

WorldTime

WorldTime

TurnipCalcula
tor

TurnipCalcula
tor

TurnipCalcula
tor

TurnipCalcula
tor

TurnipCalcula
tor

TurnipCalcula
tor

TurnipCalcula
tor-input
TurnipCalcula
tor-input
TurnipCalcula
tor-input
TurnipCalcula
tor-input
TurnipCalcula
tor-input
TurnipCalcula
tor-input
SetMode

SetMode
SetMode

SetMode
SetMode

SetMode

TimeKeep
TimeKeep
TimeKeep
TimeKeep

none

none
none
none
none

none
none
none
none
none
none
none
none
none
none
none
none
none
none

none

none
none

none
none

none

beep
beep

beep
beep

sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A

button B
button C

button D

Wait 5
sec

Wait 60
sec

button
button

button
button

N @ >

Go to TimeKeeping

Go to next WorldTime
Go to next mode
Change TimeKeeping
No Change

No Change
Go to TimeKeeping
Go to next Turnip page

Go to next mode

Go to
TurnipCalculator-input

Reset Turnip price
No Change

Go to TimeKeeping

Change Component
No Change

Increase Component

Decrease Component
No Change

Go to TimeKeeping

Go to next selectable
mode

No Change

Choose this mode

Cancel Mode Change &
Go to TimeKeeping

No Change

Go to TimeKeeping

beep Turn off
beep Turn off
beep Turn off
beep Turn off

Pass

Pass
Pass
Pass
Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
Pass

Pass

Pass

Pass

Pass
Pass

Pass
Pass



89

90

91
92
93
94

95

96

97
98
99
100

101

102

103
104
105
106

107
108
109
110
111
112
113
114
115
116

117
118

TimeKeep

TimeKeep

SetTime
SetTime
SetTime
SetTime

SetTime

SetTime

Timer
Timer
Timer
Timer

Timer

Timer

SetTimer
SetTimer
SetTimer
SetTimer

SetTimer
SetTimer
Timer-stoppe
Timer—gtoppe
Timer-stoppe
Timer-dstoppe
Timer-stoppe
Timer—gtoppe

Timer-runnin

g
Timer-runnin

g
Timer-runnin

g
Timer-runnin

beep

beep

beep
beep
beep
beep

beep

beep

beep
beep
beep
beep

beep

beep

beep
beep
beep
beep

beep
beep
beep
beep
beep
beep
beep
beep
beep
beep

beep
beep

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B

button C
button D

beep Turn off

beep Turn off & Go to
TimeKeeping

beep Turn off
beep Turn off
beep Turn off
beep Turn off

beep Turn off

beep Turn off & Go to
TimeKeeping

beep Turn off
beep Turn off
beep Turn off
beep Turn off
beep Turn off

beep Turn off & Go to
TimeKeeping

beep Turn off
beep Turn off
beep Turn off
beep Turn off
beep Turn off

beep Turn off & Go to
TimeKeeping

beep Turn off
beep Turn off
beep Turn off
beep Turn off

beep Turn off

beep Turn off & Go to
TimeKeeping

beep Turn off
beep Turn off

beep Turn off
beep Turn off

Pass

Pass

Pass
Pass
Pass
Pass

Pass

Pass

Pass
Pass
Pass
Pass

Pass

Pass

Pass
Pass
Pass
Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass



119
120
121
122
123
124
125
126
127
128
129
130
131

132

133
134
135
136

137

138

139
140
141
142

143

144

145
146
147

g
Timer-runnin

g
Timer-runnin

g
Stopwatch-st
opped
Stopwatch-st
opped
Stopwatch-st
opped
Stopwatch-st
opped
Stopwatch-st
opped
Stopwatch-st
opped
Stopwatch-ru
nning
Stopwatch-ru
nning
Stopwatch-ru
nning
Stopwatch-ru
nning
Stopwatch-ru
nning
Stopwatch-ru
nning

Alarm
Alarm
Alarm
Alarm

Alarm

Alarm

SetAlarm
SetAlarm
SetAlarm
SetAlarm

SetAlarm

SetAlarm

WorldTime
WorldTime
WorldTime

beep
beep
beep
beep
beep
beep
beep
beep
beep
beep
beep
beep
beep

beep

beep
beep
beep
beep

beep

beep

beep
beep
beep
beep

beep

beep

beep
beep
beep

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

beep Turn off

beep Turn off & Go to

TimeKeeping
beep Turn off

beep Turn off
beep Turn off
beep Turn off

beep Turn off

beep Turn off & Go to

TimeKeeping
beep Turn off

beep Turn off
beep Turn off
beep Turn off

beep Turn off

beep Turn off & Go to

TimeKeeping
beep Turn off
beep Turn off
beep Turn off
beep Turn off

beep Turn off

beep Turn off & Go to

TimeKeeping
beep Turn off
beep Turn off
beep Turn off
beep Turn off

beep Turn off

beep Turn off & Go to

TimeKeeping
beep Turn off
beep Turn off
beep Turn off

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
Pass
Pass
Pass

Pass

Pass

Pass
Pass
Pass
Pass

Pass

Pass

Pass
Pass
Pass



148
149

150
151
152
153
154
155
156
157
158
159
160
161

162

163
164
165
166

167

168

WorldTime
WorldTime

WorldTime

TurnipCalcula
tor

TurnipCalcula
tor

TurnipCalcula
tor

TurnipCalcula
tor

TurnipCalcula
tor

TurnipCalcula
tor

TurnipCalcula
tor-input
TurnipCalcula
tor-input
TurnipCalcula
tor-input
TurnipCalcula
tor-input
TurnipCalcula
tor-input
TurnipCalcula
tor-input
SetMode
SetMode
SetMode

SetMode
SetMode

SetMode

Test Failed = 0
Test Success = 168

Test 43 &

beep
beep

beep
beep
beep
beep
beep
beep
beep
beep
beep
beep
beep
beep

beep

beep
beep
beep
beep

beep
beep

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

button A
button B
button C

button D
Wait 5

sec

Wait 60
sec

button A
button B
button C

button D

Wait 5
sec

Wait 60
sec

= 168/168 * 100 = 100.00%

_'IO_

beep Turn off
beep Turn off

beep Turn off & Go to

TimeKeeping
beep Turn off

beep Turn off
beep Turn off
beep Turn off

beep Turn off

beep Turn off & Go to

TimeKeeping
beep Turn off

beep Turn off
beep Turn off
beep Turn off

beep Turn off

beep Turn off & Go to

TimeKeeping
beep Turn off
beep Turn off
beep Turn off
beep Turn off

beep Turn off

beep Turn off & Go to

TimeKeeping

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
Pass
Pass
Pass

Pass

Pass



2. Pair Wise Testing

X Categorized Properties Based Input

Group

Category

Value

State

Current
Display

TimeKeeping

SetTime

Timer

SetTimer

Timer-stopped

Timer-running

Stopwatch-stopped

Stopwatch-running

Alarm

SetAlarm

WorldTime

TurnipCalculator

TurnipCalculator-input

SetMode

Current Beep

none

beep

Inputs

Input Ways

button A

button B

button C

button D

Wait 5 Sec

Wait 60 Sec

_‘l‘l_
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32

33

34

Current Display

Alarm
Alarm
Alarm
Alarm
Alarm
Alarm
SetAlarm
SetAlarm
SetAlarm
SetAlarm
SetAlarm
SetAlarm
SetMode
SetMode
SetMode
SetMode
SetMode
SetMode
SetTime
SetTime
SetTime
SetTime
SetTime
SetTime
SetTimer
SetTimer
SetTimer
SetTimer
SetTimer

SetTimer

Stopwatch-runnin

9
Stopwatch-runnin

g
Stopwatch-runnin

g
Stopwatch-runnin

g

Current
Beep

none
beep
beep
beep
beep
beep
beep
none
beep
beep
beep
beep
none
beep
beep
beep
beep
beep
beep
none
beep
beep
beep
beep
none
beep
beep
beep
beep
beep

none
beep
beep

beep

Input

Wait 5 sec
Wait 60 sec
button A
button B
button D
button C
Wait 5 sec
Wait 60 sec
button A
button B
button D
button C
Wait 60 sec
Wait 5 sec
button A
button B
button D
button C
button A
Wait 60 sec
Wait 5 sec
button B
button D
button C
button B
Wait 60 sec
Wait 5 sec
button A
button D
button C

button D
Wait 60 sec
Wait 5 sec

button B

_12_

Expected Result
beep Turn off

beep Turn off & Go to TimeKeeping

beep Turn off
beep Turn off
beep Turn off
beep Turn off
beep Turn off
Go to TimeKeeping
beep Turn off
beep Turn off
beep Turn off
beep Turn off
Go to TimeKeeping
beep Turn off
beep Turn off
beep Turn off
beep Turn off
beep Turn off
beep Turn off
Go to TimeKeeping
beep Turn off
beep Turn off
beep Turn off
beep Turn off
Go to next mode
Go to TimeKeeping
beep Turn off
beep Turn off
beep Turn off
beep Turn off

No Change
Go to TimeKeeping
beep Turn off

beep Turn off

Test
Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass

Pass



35
36
37
38
39
40
41

42

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

Stopwatch-runnin

9
Stopwatch-runnin

g
Stopwatch-stopp
ed

Stopwatch-stopp
ed
Stopwatch-stopp
ed
Stopwatch-stopp
ed
Stopwatch-stopp
ed
Stopwatch-stopp
ed

TimeKeeping
TimeKeeping
TimeKeeping
TimeKeeping
TimeKeeping
TimeKeeping
Timer
Timer
Timer
Timer
Timer
Timer
Timer-running
Timer-running
Timer-running
Timer-running
Timer-running
Timer-running
Timer-stopped
Timer-stopped
Timer-stopped
Timer-stopped
Timer-stopped
Timer-stopped
TurnipCalculator
TurnipCalculator

beep
beep
beep
none
beep
beep
beep

beep

none
beep
beep
beep
beep
beep
beep
none
beep
beep
beep
beep
beep
none
beep
beep
beep
beep
none
beep
beep
beep
beep
beep
none

beep

button A

button C

button D

Wait 60 sec

Wait 5 sec

button B

button A

button C

button A
Wait 60 sec
Wait 5 sec
button B
button D
button C
button B
Wait 60 sec
Wait 5 sec
button A
button D
button C
button C
Wait 60 sec
Wait 5 sec
button B
button A
button D
button C
Wait 60 sec
Wait 5 sec
button B
button A
button D
Wait 60 sec
Wait 5 sec

_13_

beep Turn off
beep Turn off
beep Turn off
Go to TimeKeeping
beep Turn off
beep Turn off
beep Turn off

beep Turn off

AM/PM Switch
Go to TimeKeeping
beep Turn off
beep Turn off
beep Turn off
beep Turn off
beep Turn off
Go to TimeKeeping
beep Turn off
beep Turn off
beep Turn off
beep Turn off
beep Turn off
Go to TimeKeeping
beep Turn off
beep Turn off
beep Turn off
beep Turn off
Go to Set Timer
Go to TimeKeeping
beep Turn off
beep Turn off
beep Turn off
beep Turn off
Go to TimeKeeping
beep Turn off

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass



69  TurnipCalculator
70  TurnipCalculator
71 TurnipCalculator

72 TurnipCalculator
TurnipCalculator-i
3 nput
TurnipCalculator-i
4 nput
75 TurnipCalculator-i
nput
TurnipCalculator-i
76 nput
TurnipCalculator-i
77 nput
TurnipCalculator-i
78 nput
79 WorldTime
80 WorldTime
81 WorldTime
82 WorldTime
83 WorldTime

84 WorldTime

Test Failed = 0
Test Success = 84

beep
beep
beep
beep

none
beep
beep
beep
beep

beep

beep
none
beep
beep
beep
beep

button A
button B
button D
button C

Wait 60 sec

Wait 5 sec

button A

button B

button D

button C

Wait 60 sec
Wait 5 sec
button A
button B
button D
button C

Test 'd& & = 84/84 * 100 = 100.00%

_14_

beep Turn off
beep Turn off
beep Turn off
beep Turn off

Go to TimeKeeping

beep Turn off
beep Turn off
beep Turn off
beep Turn off

beep Turn off

Go to TimeKeeping

beep Turn off
beep Turn off
beep Turn off
beep Turn off
beep Turn off

Pass
Pass
Pass
Pass

Pass

Pass

Pass

Pass

Pass

Pass

Pass
Pass
Pass
Pass
Pass
Pass



3. Brute-Force Testing

#

Test Case

Test
Result

Description

o2 Beep”Zl 1 0|4

SX |:||E||-O§ KX-IElo-I

gMT I 2 Beep7t
X35 5x =0t

=207t EL=7t

Set ModeO|Al ModeZt
MEEIX| 42 EfO|A
6027t 20| giS j
Set ModeZ} F A1
TimeKeeping 2tH2 2
=O0t7HA| =7}

Pass

mjo

Set ModeO|A] 60x7H 0| QS
=]

TimeKeeping@ & 3}HO| HHRICE

—

TimerL} StopwatchE
HAANZ|L REE
HEBH = A|ZtO]
HAEoR s2E7)

Pass

Timer?}t StopwatchE& 2AA|7|2 REE BHEST
A0 X oz S ELL

TimerLl StopwatchE
HAAZ| L Set
ModeOll A ZE dEH
S0z AlZto] S 27t

Pass

MBMAIF|D Set ModeOl|l A

Timer2t StopwatchE
pe e AlZto] FHHo=Z

e Mg
serct

ot U=

Alarm A|ZHS 24A]
H7|2 AdM™SIn
TimeKeeping2| AlZt2
AM/PMRE MEHE If
2o o AHs 5t=7t

Pass

AlarmS 22A|2 M3 TimeKeeping®| A|7ZHO]
PM 10A[E O AlarmO| & &5

TimerZt A|ZHO| 07}
|0 Beep7f =2|7|
AlEHSE 2 5% O[LfZ

CHA| EFOIHE 2|45t
AR = ATt

Fail

Timer?} A|ZFO] 07t £|0] Beep”t 22|7| AlZSh
% 5% O|Z TimerS 2|ME £ QiCt

AlarmO| Ze2|At0tAE 12
L2 Deactivate®t =
CtA| Activatedt= [f
LEo| S2|X| Y7

Lo|_

Pass

LH2 Deactive® LCIA| Active

OI-I—|:|.

LS T

AlarmO| 22 & 1&
St LEo| 22X

71E
Test
Test
Test

HAEZS StLE7L Spec

Failed = 1

Success = 6
MzE

= 5/6 = 83.3%

HE

2

HAEZ HHYQACE
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3. [A2] Static Analysis

X SonarqubeO®| A Sonarqube XAl Rule 3587H2t PMD Rule 37, Checkstyle
Rule 117§ 22 Custom Sonar WayE XH&3t0] I TH FA M
a3, SQAZL 2710 |ojojst X A ZAE Hel.

Dir Line | Rule | Serverity Review
, Code , IAEE X M= =4 AM2[7F ofH 2t 29 X|f= A0
Alarm java 45 Minor ~
Smell =t
. Code . . A o M L= o|&lS
Buzzer.java - smell Major | static H5E class QIAEHAZ HI 7HS5IH f{ASIC
, Code ‘ = : Qs olals
Buzzer java - Smell Major | static =& non-static HAE0(A AMESHH {RSICE
. Code . == (=) ot = = ] o]
Buzzer java 33 cmell Minor | try-catch&@ SO £2[0|3t MO| Z&20| 20{ULCt
Cod AFEIX] @i Ti7|X|
ode
Controllerjava 1 Smell Minor (java.lang.reflect.UndeclaredThrowableException)7t  import
e = 0f Lt
404210 M ZHEE|IRE alarm[j] B9 0| 2& MEZE
Controllerjava | 405 Bug Major srehelof =<0 e
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