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1 Specification Review

1.1 Rejected Proposal Report
1.1.1 Stage 1000 Planning

Activity 1001. Define Draft Plan
4. Non-Functional Requirements
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1.1.2 Stage 2030 Analysis

Activity 2033. Define Domain Model
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Activity 2035. Define Domain Model
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2. Set Hour Format

2. Set Hour Format
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7. Reset Timer
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11. Set Alarm

Typical Course of Events
MBI 2SS HES S ECL
AFEARZE HM I BFHE RS A & "JETLL
AHEALZE HES S2f A S "B'S2 "ML

— =0T

1
2
3 =
4. AFSAE HAMTF LT Pl 2 S HHULL
5. AMSAIZH KiE 5= S20)

B

Alternative Courses of Event
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13. Enable Alarm
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14. Disable Alarm
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17. Set D-Day
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Activity 2038. Refine System Test Case
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1.1.3 Stage 2040 Design
Activity 2041. Define Essential Use Cases

[Use Case 17]
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Activity 2044. Define Essential Use Cases
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1.2 Specification Review 2"
1.2.1 Stage 2030 Analysis

Activity 2031. Define Essential Use Cases
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2 System Testing

2.1 Category-partition Testing Report

2.1.1 Categorize

Group Category Values
timekeeping 1011
set timekeeping 1012
timer 1013
set timer 1014
alarm 1015
set alarm 1016
Functions Selected mode
stopwatch 1017
record stopwatch 1018
dday 1019
set dday 1020
interval 1021
set interval 1022
convert time format 2011
Timekeeping
go to next function 2012
Acti
ctions Set Timekeeping set time 2021
. active timer 2031
Timer
pause timer 2032

_13_



restart timer 2033
go to next function 2034
Set Timer set timer 2041
active stopwatch 2051
pause stopwatch 2052

Stopwatch
reset stopwatch 2053
go to next function 2054
see next alarm 2061
reset alarm 2062
Alarm enable alarm 2063
disable alarm 2064
go to next function 2065
Set Alarm set alarm 2071
reset dday 2081
Dday change dday format 2082
go to next function 2083
Set Dday set dday 2091
reset interval 2101
Interval enable interval 2102
disable interval 2103
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go to next function 2104

Set Interval set interval 2111
check valid time 3011

Timekeeping check counting real time 3012
check converting format 3013

year value up one cycle 3021

month value up one cycle 3022

Set Timekeeping day value up one cycle 3023
hour value up one cycle 3024

minute value up one cycle 3025

Check ring buzzer 3031
stop buzzer 3032

Timer no ring buzzer 3033
check counting down 3034

check no counting down 3035

hour value up one cycle 3041

Set Timer minute value up one cycle 3042
second value up one cycle 3043

Stopwatch check counting up 3051
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check no counting up 3052
check valid alarm list 3061
ring buzzer 3062

Alarm
stop buzzer 3063
no ring buzzer 3064
day value up one cycle 3071
period value up one cycle 3072

Set alarm

hour value up one cycle 3073
minute value up one cycle 3074
check valid dday list 3081
check value up after one day 3082

Dday
check value up after one month | 3083
check value up after one year 3084
year value up one cycle 3091
Set Dday month value up one cycle 3092
day value up one cycle 3093
ring buzzer 3101
Interval stop buzzer 3102
no ring buzzer 3103
Set Interval hour value up one cycle 3111
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minute value up one cycle

3112

Next

check save premode info

3121
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2.1.2 Description

Values Description

timekeeping Azt EA|7} SHHEX| =ZHolstr}
set timekeeping A|?_}:g75';0| ...%HI.-..E}"
XESH=X| oIt
dmer Elo|H 7|50| SHIZA|
EE5l=X| gelstct
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ISR BQIBL),
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&E 4% 71s0| SHIEH
set alarm XESH=X| BOIBHC}
2EH/HX 7|S0| SHIEA|
stopwatch SESHE| Sl
2EHX 7150| SHIZA
record stopwatch RESH=X| SOl
D+Day 7|50| SHIZH EHSSI=X|
aday sorgict,
cet dday D+Day &% OL -%EPEHI EE5t=A
ghelsto}.
e erval QIE{E 7I%0L%HFEHI
ZESER| ol
<ot interval QE{E 2% 7|50| SHIEH|
XESHER| FOISHCL.
convert time format M 5 B4 W30l EapEA
EE5l=X| gelstct

go to next function

- e L
i AlZt 44 7|50] SHZ|
im
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ive ti
EE56l=X| =elstr},
ause timer Eto|H SX| 7|50] SHIZA
i
P XS 5t=X| =2kQIstCt,
reset timer Eto| 2|4 7|50] SHIEA|
i
iS55t =X| =hQIstCt,
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go to next function
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P ASSEX| FolBct
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dd D+Day 2HE 2|t =
reset a
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change dday format -
ge doay #AIE o3t}
go to next function CHS 71Ss22 0|& Al HutE =elstrt
¢ dd D+Day #E M= 7150
set dda I
Y U2 ZHESI=X| Foltct
eset interval QIE{ 2|l 7|50] SHIEA|
r interv.
EE6l=X| =elstr},
bl | QIE|H 7|52 &4 A2 2
enable interva o
SHIE2A| ZF5I=X| eIt}
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set interval

check valid time oust *l II| ZA}SiLCE,

e NZHE7] 750N ANe =
check counting real time EHE|=X| HASICE

MR 7| S0M AMZE =28 HE Al

check converting format
9 SHIE A|ZH BAIS ZARSHCL

AMZHHY| Chg 7522 "oz o,

heck de inf
check save premode info X7} XEHE|=X| ZAFSICH

AZH 2% Al

year value up one cycle HE UH K|S HASHCL,

AlZH 2% Al

month value up one cycle N
pone o 8 AHXE AL,

AZH 23 Al

day value up one cycle o QIHX|Z HAMSIC}

AZH 2% Al

hour value up one cycle A7t QIHK|E HALSICH

INEZREEIY

minute value up one cycle -
pone 2 QAXES ZARSICE

Efo|of =5 A,

ring buzzer MX 7} 28|=X| ZAbStC}

Efo[t =S Al,

stop buzzer X7} HZ=X| HAFSHC}

Eto|H X& Al

check counting down N
9 x917|7} E|=X| HALSICL

Efol 0 LAIEX| Al,

no ring buzzer
g M7} S2|X| =X HARSCE

Efol o LA Al,
£917|7F AR HABHCE

aoT =

check no counting down

EtO| E7|2} Al

no ring buzzer
9 M7t 22|X| QH=X| ARSI

Efojo] =713} Al,
M7 SEIX QX HARCL

Ls =

check no counting down

Eto|H CtZ 7|22 Hojz o,

check save premode info X7} RIRFE|=X| HAFSIC)

hour value up one cycle Efo|H A7 Al AlZH AAHKXE ZAlSHC
minute value up one cycle Efo|H 47" Al & AAXE ZHASHCL.
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second value up one cycle Efo| 27 Al = AAX|E ZHAretct
check valid alarm list gk 2|AETL faotX| HAAStCH
orgk x 7|3} A|
=20 = 7
check valid alarm list
Z|AE7l §3%HX| ZAFSCH
orar EH3} A
=20 = 0O I}
check valid alarm list
HX 7t 2|=X| ZAlstCH
ring buzzer 47 2ast A,
9 M7} 82|=X| HARSHCH
stop buzzer 4 Zast A,
P M7} HaEEX| HARSH
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=20 = O 1
check valid alarm list
E|AE7l f3oHX| ZAfetC}
no ring buzzer 2T HiEdet Al
9 M7} 82|X| Q=X ZHARC,
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T O 7Is22 "oz moj,

HHIL MY =X ARt
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e 2% Al

U AHXIS HARCL,

(]

e 2% Al

] =
period value up one cycle =] AAX|Z HAFBHCH
2 4% Al
hour value up one cycle A|ZH SlA[X|2 HAFSHCH
2 48 Al
minute value up one cycle = oIHX|2 ZAFSICH
_ 2EHX EHE A,
check counting up Zr0| Z7}SH=X| HAISICH
, AR YAFA A,
check no counting up 2t =717} AR HAFSICE
, AEQK £7|8} Al,
check no counting up 2t =717} AR HARSIC)

check save premode info

2EHA ChE 7Is22 BoZE o,
BEIt MBEI=X| HAreto}.

check valid dday list

D+Day X7|3} £,
2|AETL RE8HX| HAFSHC

check value up after one day

D+Day x7|3} £,
10| x|t 5 Zto] f=THX| ZAfetot.

check value up after one month

e

D+Day x7|3} £,
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check value up after one year

D+Day X7|3} £,

check valid dday list

180| x|k 5| 20| 2 THX| HAPpC.
D+Day 4] Hg 2,

r

check value up after one day

riot oY
Rl
OF
I

-

1€o| x|t 7 20| =t

oY
>
rot
_I:I_

check value up after one month

D+Day 4| Het

1€0| x|t 7 20| f=dt

-

oY
>
ro
_I:I_

check value up after one year

JoH2 ot 2 ot

D+Day ¥4 tHe

check save premode info

190] x|k 5 Zt0] |R=eHX| ZAbetct
D+Day LI 7|22
BRI MEE=X] HAbetct

year value up one cycle

D+Day &% Al,
He AAKXIE ZHArSCL

month value up one cycle

D+Day 274 A,
2 AAIX|E ZHALSHCE.

day value up one cycle

D+Day ©%H A,
U AAX|E ZHAFSHCE

ring buzzer

Interval 43} Al,
HX 7l 22|=X| ZHAstC}

stop buzzer

Interval 43} A,
X7} HE=X| ZHAISIC

no ring buzzer

Interval H|Z/E3S} A,
HX7} S2|X| =X HAFSHCH

Lo -

check save premode info

Interval CIS 7|22 HOZ o,
HEIt MEE|=X| ZHAFSICE,

hour value up one cycle

Interval X A|,
AZH LAHXIE ZAALSCL

minute value up one cycle

Interval A% A,
= YUAXIE ZHAletCt.

_22_




2.1.3 Property & Constraints

Category

Values

Property / Constraints

timekeeping

[property Timekeeping]

set timekeeping

[property TimekeepingSet]

timer [property Timer]
set timer [property TimerSet]
alarm [property Alarm]
Function set alarm [property AlarmSet]
mode stopwatch [property Stopwatch]
record stopwatch [property StopwatchRecord]
dday [property Dday]
set dday [property DdaySet]
interval [property Interval]
set interval [property IntervalSet]
convert time L .
[if (Timekeeping)] [property FormatChange]
Timekeeping format
go to next . .
. [if (Timekeeping)] [property Next]
function
Timekeeping ) P .
set time [if (TimekeepingSet)]
Set
active timer [if (Timer)] [property TimerOn]
Timer pause timer [if (Timer)] [property TimerOff]

reset timer

[if (Timer)] [property TimerOff]
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go to next

[if (Timer)] [property Next]

function
TimerSet set timer [if (TimerSet)]
active stopwatch [if (Stopwatch)] [property StopwatchOn]
pause stopwatch [if (Stopwatch)] [property StopwatchOff]
Stopwatch
reset stopwatch [if (Stopwatch)] [property StopwatchOff]
go to next .
. [if (Stopwatch)] [property Next]
function
see next alarm [if (Alarm)]
reset alarm [if (Alarm)]
Alarm enable alarm [if (Alarm)] [property AlarmOn]
disable alarm [if (Alarm)] [property AlarmOff]
go to next .
. [if (Alarm)] [property Next]
function
AlarmSet set alarm [if (AlarmSet)]
reset dday [if (Dday)]
change dday .
Dday [if (Dday)]
format
go to next .
. [if (Dday)] [property Next]
function
DdaySet set dday [if (DdaySet)]
reset interval [if (Interval)]
enable interval [if (Interval)] [property IntervalOn]
Interval

disable interval

[if (Interval)] [property IntervalOff]

go to next
function

[if (Interval)] [property Next]
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IntervalSet set interval [if (IntervalSet)]
check valid time [if (Timekeeping && !Next)]
. . check counting o .
Timekeeping ) [if (Timekeeping && !Next)]
real time
check converting [if (Timekeeping && !Next &&
format FormatChange)]
year value up one o .
[if (TimekeepingSet)]
cycle
month value up o .
[if (TimekeepingSet)]
one cycle
Timekeeping | day value up one I )
[if (TimekeepingSet)]
Set cycle
hour value up one L .
[if (TimekeepingSet)]
cycle
minute value up L .
[if (TimekeepingSet)]
one cycle
ring buzzer [if (Timer && TimerOn && !Next)]
stop buzzer [if (Timer && TimerOn && !Next)]
Timer no ring buzzer [if (Timer && TimerOff && !Next)]
check counting o .
[if (Timer && TimerOn && !Next)]
down
check no counting o .
[if (Timer && TimerOff && !Next)]
down
hour value up o
[if (TimerSet)]
one cycle
) minute value up o
TimerSet [if (TimerSet)]
one cycle
second value up o
[if (TimerSet)]
one cycle
. [if (Stopwatch && StopwatchOn &&
check counting up
Stopwatch *Next)]
P check no counting [if (Stopwatch && StopwatchOff &&
up INext)]
check valid alarm .
Alarm list [if (Alarm && !Next)]
is
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ring buzzer

[if (Alarm && AlarmOn && !Next)]

stop buzzer

[if (Alarm && AlarmOn && !Next)]

no ring buzzer

[if (Alarm && AlarmOff && INext)]

day value up one
cycle

[if (AlarmSet)]

period value up

[if (AlarmSet)]

AlarmSet one cycle
hour value up one .
[if (AlarmSet)]
cycle
minute value up .
[if (AlarmSet)]
one cycle
check valid dday )
list [if (Dday && INext)]
is
check value up .
[if (Dday && !Next)]
after one day
DDay
check value up .
[if (Dday && !Next)]
after one month
check value up .
[if (Dday && !Next)]
after one year
ear value
year value up [if (DdaySet)]
one cycle
month value up .
DDaySet [if (DdaySet)]
one cycle
day value up one .
[if (DdaySet)]
cycle
ring buzzer [if (Interval && IntervalOn && !Next)]
Interval stop buzzer [if (Interval && IntervalOn && !Next)]
no ring buzzer [if (Interval && IntervalOff && !Next)]
hour value up one .
| [if (IntervalSet)]
IntervalSet - Gyce
minute value up .
[if (IntervalSet)]
one cycle
check save pre .
Next [if (Next)]

mode info
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2
2
3
4
5
b
7
8
9

1@
11
12
13
14
15
16
17
18
15
28
21
22
23

2.1.4 Text file for TSL-Generator

Function Mode:

Do:

#Timekeeping:

timekeeping.

set timekeeping.
#Timer:

timer.

set timer.
#Alarm:

alarm.

set alarm.
#5topwatch:

stopwatch.

record stopwatch.
#DDay :

dday.

set dday.
#Interval:

interval.

set interwal.

#Timekeeping:

convert time format.

go to next function.

#TimekeepingSet:
set time.

#Timer:
active timer.
pause timer.

reset timer.

go to next function.

#TimerSet:

set timer.

#5topwatch:
active stopwatch.
pause stopwatch.

reset stopwatch.

go to next function.

#Alarm:
see next alarm.
reset alarm.
enable alarm.

disable alarm.

go to next function.

#AlarmSet:

[property Timekeeping]

[property TimekeepingSet]

[property Timer]

[property TimerSet]

[property Alarm]

[property AlarmSet]

[property Stopwatch]

[property StopwatchRecord]

[property Dday]
[property DdaySet]

[property Intervall]

[property IntervalSet]

[if
[if

[if
[if
[if
[if
[if

[if

[if
[if
[if
[if

(Timekeeping)] [property FormatChange]

(Timekeeping)] [property Mext]

(TimekeepingSet)]

(Timer)] [property TimerOn]
(Timer)] [property TimerOff]
(Timer)] [property TimerOff]

(Timer)] [property Next]

(TimerSet)]

[if {Alarm)]
[if (Alarm)]

[if
[if
[if

(Alarm)] [property AlarmOn]
(Alarm)] [property AlarmOff]
(Alarm)] [property MHext]

(Stopwatch)] [property StopwatchOn]
{Stopwatch)] [property StopwatchOff]
{Stopwatch)}] [property StopwatchOff]
{Stopwatch)] [property Next]
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49 set alarm. [if (AlarmSet)]

50

51 #Dday:

52 reset dday. [if (Dday)]

53 change dday format. [if (Dday)]

54 go to next function. [if (Dday)] [property Mext]

55 #DdaySet:

56 set dday. [if (DdaySet)]

57

58 #Interval:

59 reset interval. [if (Interwal)]

68 enable interwal. [if (Interval)] [property InterwvalOn]
&1 disable interval. [if (Interwval)] [property IntervalOff]
62 go to next function. [if (Interval)] [property Next]

63 #IntervalSet:

64 set interwval. [if (IntervalSet)]

65

b6 Check Screen:

67 #Timekeeping:

68 check valid time. [if (Timekeeping && !Mext)]

69 check counting real time. [if (Timekeeping && !Next)]

78 check converting format. [if (Timekeeping && !Next &8& FormatChange) ]
71 #TimekeepingSet:

72 year value up one cycle. [if (TimekeepingSet)]

73 month value up one cycle. [if (TimekeepingSet)]

74 day walue up one cycle. [if (TimekeepingSet)]

75 hour value up one cycle. [if (TimekeepingSet)]

76 minute value up one cycle. [if (TimekeepingSet)]

77

78 #Timer:

79 ring buzzer. [if (Timer &% TimerOn && !MNext)]
20 stop buzzer. [if (Timer &% TimerOn && !MNext)]
81 no ring buzzer. [if (Timer && Timer(ff && !Next)]
82 check counting down. [if (Timer && TimerOn && !Mext)]
83 check no counting down. [if (Timer && TimerOff && !Next)]
84 #TimerSet:

85 hour value up one cycle. [if (TimerSet)]

86 minute value up one cycle. [if (TimerSet)]

87 second value up one cycle. [if (TimerSet)]

88

89 #Stopwatch:

98 check counting up. [if (Stopwatch && StopwatchOn &% !Next)]
91 check no counting up. [if (Stopwatch && StopwatchOff && !Next)]
92

93 #Alarm:

94 check valid alarm list. [if (Alarm &% !Next)]

95 ring buzzer. [if (Alarm && AlarmOn && !Next)]
96 stop buzzer. [if (Alarm && AlarmOn &&% ![Next)]
97 no ring buzzer. [if (Alarm && AlarmOff &8 !Next)]
98 #AlarmSet:

99 day value up one cycle. [if (AlarmSet)]

1ee period value up one cycle. if (AlarmSet)]

101 hour value up one cycle. [if (AlarmSet)]

182 minute value up one cycle. [if (AlarmSet)]
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1@3
184
185
106
17
1es
189
118
111
112
113
114
115
116
117
118
119
128
121
122
123
124

#DDay :
check valid dday list.

check value up after one day.
check value up after one month.
check value up after one year.

#DDaySet:
year value up one cycle.
month value up one cycle.

day value up one cycle.

#Interval:
ring buzzer.
stop buzzer.
no ring buzzer.
#IntervalSet:

hour value up one cycle.

minute wvalue up one cycle.

#hext:
check beep sound.

check save pre mode info.

[if (Dday && !MNext)]
[if (Dday && !MNext)]
[if (Dday && !Next)]
[if (Dday && !Next)]

[if (DdaySet)]
[if (DdaySet)]
[if (DdaySet)]

[if (Interval &% IntervalCn &% !Next)]
[if (Interval && IntervalOn &8 !Next)]
[if (Interval &8 IntervalOff && !Next)]

[if (IntervalSet)]
[if (IntervalSet)]

[if (Next)]
[if (Next)]
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2.1.5 Test Result

TestCase Result Description

Test01 — 1011.2011.3011
Test02 — 1011.2011.3012
Test03 — 1011.2011.3013
Test04 — 1011.2012.3121
Test05 — 1012.2021.3021
Test06 — 1012.2021.3022
Test07 — 1012.2021.3023
Test08 — 1012.2021.3024
Test09 — 1012.2021.3025
Test10 — 1013.2031.3031
Test11 — 1013.2031.3032
Test12 — 1013.2031.3034
Test13 — 1013.2032.3033
Test14 — 1013.2032.3035
Test15 — 1013.2033.3033
Test16 — 1013.2033.3035
Test17 — 1013.2034.3121
Test18 — 1014.2041.3041
Test19 — 1014.2041.3042
Test20 — 1014.2041.3043
Test21 — 1015.2061.3061
Test22 — 1015.2062.3061
Test23 — 1015.2063.3061
Test24 — 1015.2063.3062
Test25 — 1015.2063.3063
Test26 — 1015.2064.3061
Test27 — 1015.2064.3064
Test28 — 1015.2065.3121
Test29 — 1016.2071.3071
Test30 — 1016.2071.3072
Test31 — 1016.2071.3073
Test32 — 1016.2071.3074
Test33 - 1017.2051.3051
Test34 — 1017.2052.3052
Test35 — 1017.2053.3052
Test36 — 1017.2054.3121
Test37 — 1018

Test38 — 1019.2081.3081
Test39 — 1019.2081.3082
Test40 — 1019.2081.3083
Test41 — 1019.2081.3084
Test42 — 1019.2082.3081
Test43 — 1019.2082.3082
Test44 — 1019.2082.3083
Test45 — 1019.2082.3084
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Test46 -

1019.2083.3121

Test47 — 1020.2091.3091
Test48 — 1020.2091.3092
Test49 - 1020.2091.3093
Test50 - 1021.2101

Test51 — 1021.2102.3101
Test52 — 1021.2102.3102

Test53 -

1021.2103.3103

Test54 -

1021.2104.3121

Test55 -

1022.2111.3111

Test56 —

1022.2111.3112

MM Test Case 567H

Pass: 5671
Fail: 07H

Pass Percentage — 100%
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2.2 Pairwise Testing Report

2.2.1 Test Result

No Selected Function

Running

Buzzer

Action

Combo
Countdown

1 TimeKeeping
2 Timer
3 Alarm

5 DDay

6 Interval

7 Stopwatch
8 Interval

9 TimeKeeping

10 Timer

12 Alarm

13 DDay
14 Timer
15 Alarm

16 Interval

17 Interval

running
‘stoped

stoped

running
running
‘stoped

‘ running

running
running
‘stoped

‘ running

stoped
running
running

‘ running

running
running

finging
ringing
finging
ringing
‘stoped
_ stbp'ed
‘stoped
‘stoped
stoped

stoped

timekeeping
pause
disable
active

set

| enable

| Pause
‘convertFormat
active
list
change

nextFunction

‘enable
disable

nextFunction

142
130
114
109
99
94
90
82
76
73
65
59
55
53
51
46
44

= AFg

N

TC NUM

17

St Tool : Testcover

PASS
17

FAIL

PERCENTAGE

100.00%

RESULT

pass/fail
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2.3 Brute Force Testing Result
2.3.1 Testing Result

Test Num Description
‘As 1o A4S
1-1
99HLC} A st
Timekeeping
12 oE MHo|A 9999 12 312 AMH 3, Fail
) st} X|Lb 2t %X} ZtS0| 3 7y wagh |
21 Elo|H MY & nE HZASIO Elo|HE H|2|5IH
) uzto| gal=x| solstct
WatchTimer .
ElO|H 7} 00| E|0f &0 22|10 HEA $ F
2-2 RE UAIZX)0| 7|E Timer 22
x7|3} &|&=X| golsict,
31 HpEoM DHES S£2H enabledE EH0|
disabled &EjZ HZAL|=X| =QISHC}
Alarm
FdnE M2 3 DHESZ =8| 022 2|Alsln
3-2 CHEOC=Z XZHslH AZto| Z|Al =X
golstrt
4-1 ‘A 1'3HS 990|&e 2 dsirt
ZRUS AMEUHL}
4-2 o|Ho= MM}
DDay 1 43 | @29 - A=)l oot a5 MEs,
aa AZH EEoflM B2 ERE HE A .
- al
HM7} UE12 XSt}
s AlZtaL S U0 21, ERE QLEELC 0|52
) MES A d-day®t % EI|7F B E[E=X|
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EOISHC}
1 ElO|H M% & mcHA &hof
) EIO|HE H|QISIH Yato| 2aE|=X| EQISIC}
IntervalTimer +¥EE Y2 3 DHES £2 092 25D
5-2 Q

2.3.2 Fail Case Report

Test Num Expected Output

Test Output
9999 12E 310N
StE7F XILHH, AMAZL| Zt =Xt A4S0l
Timekeeping | 1-2 oz XEols2 EMz of Zhy igfLt FaEel
HAZ 5 HAaxoz Azt 22 BOFEX| 2g
AlZto] & Zio|ct
8 BE0|M DHES
FEH AN FAT M7t X HEHO]
D-Day 4-4
2 AE12 HM7} HE2AS

=74% 20|ct
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3 Static Analysis

3.1 SonarQube Rule
3.1.1 Rule of Findbugs

—_

Bad Practice

Correctness

Experimental

Internationalization

Malicious code vulnerability

Multithreaded correctness

Performance

Security

O | N bMhjw|N

Dodgy code

= FindbugsOlAM Felet /0] f{HiE &% H&EZ
”Bug"E JEI-EEHELJEI-

3.1.2 Rule of PMD

1 Best Practice Rules which enforce generally accepted best practices.
2 Code Style Rules which enforce a specific coding style.
3 Design Rules that help you discover design issues.
4 Documentation Rules that are related to code documentation.
Rules to detect constructs that are either broken,
5 Error Prone . .
extremely confusing or prone to runtime errors.
) ] Rules that flag issues when dealing with multiple threads
6 Multithreading )
of execution.
7 Performance Rules that flag suboptimal code.
8 Security Rules that flag potential security flaws.
9 | Additional rulesets FIHNOl A Ho|
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3.1.3 Rule of CheckStyle

1 Google's java Style

2 Sus’s java Style

3.1.4 Code Coverage

SMA El0|A =A%t junit TestE 7|92 2 Code coverage Al

Jacoco Test ReportS &&3}0| Sonarqubel A 3

A

Z1t xml St S 24,

Path to JaCoCo reports in binary

Java SOnar . jacoco.reportPaths
: ) format. Supported only for Java,
Sonarqube Test Coverage docs (https://docs.sonarqube.org/latest/analysis/coverage/)
o ) Comma-delimited list of paths to
Java sonar.junit.reportPaths

Surefire XML-format reports.

Sonarqube Test Execution docs (https://docs.sonarqube.org/latest/analysis/coverage/)

= CTIP 240X Gradles EEd| LEE ZTIgHg o,
Junit TestE TSI
= Jacoco E{QZ 28310, EE THA KA Junit Test
Aats 2AhY
= =4 ZIE xml DY E K E oo}
> SonarQube Scanner= & xm| IYS =TI
3.2 SonarQube Result
3.2.1 Dashboard
77 CTIP_SMA_§
122 18 41k @ QO 351% O 0.0% 1.9k e
& Bugs 6 Vulnerabilities & Code Smells Coverage Duplications Java
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3.2.2 Bug
[Ref [ pugin | @ [ e [count |

1 Method needlessly boxes a boolean constant 64

2 Unread field 7
Method appears to call the same method on the same

3 g 2
object redundantly

4 Unused field 2

performance - - - ; .

5 Method allocations a java.awt.Graphics object without 1
disposing it

6 Method concatenates strings using + in a loop 1

7 Method creates array using constants 1

8 Should be a static inner class 1

9 . Class defines fields that are used only as locals 11

findbugs - - -

10 Method accesses list or array with constant index 10

11 Method explicitly sets the color of a Component 9

12 Constructor makes call to non-final method 5

13 correctness Class has a circular dependency with other classes 1

14 Potential memory bloat in static field 1

15 Self assignment of field 1

16 Uninitialized read of field in constructor 1

17 Window sets size manually, and doesn't use pack 1

18 multi-threading Multl—threadlng_ - Invokes run on a thread (did you 1
mean to start it instead?)

19 multi-threading | "Thread.run()" should not be called directly 1

sonar i i
20 based-on-misra glqoua;;ir;s point numbers should not be tested for 1

3.2.3 Vulnerability
[Ref [ plugin [ g [ e [ count|

1 md cecurit Method returns internal array 4
2 P y Array is stored directly 2
. cwe, owasp-a4, ) .
3 findbugs Potential Path Traversal (file read) 1
wasc
Class variable fields should not have public
4 cwe - 5
accessibility
5 cert, cwe, Mutable members should not be stored or returned 3
sonar unpredictable | directly
sonar cert, cwe, ) . . o
6 . Mutable fields should not be "public static 1
unpredictable
7 cert, cwe "public static" fields should be constant 1
8 no tags Member variable visibility should be specified 1
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3.2.4 Code Smell

(Java) Unnecessary Parentheses

\ {Java) Visihilty Modifler

(Java) Collection IsEmpty() should be us..

(Java) Single Space Separator

(Java) Skippad unit tests should be eithe. .

(dava) Tests should not be ignored

(Java) Unnecessary Imports should be ...

(Java) Unusad Imports
(Java) Unused imports

(Java) Use Collaction Is Empty

(Java) Array designators *[|" should be o...

(Java) Methods should not be too complex 4

(Java) Multiple variables should not be d..

(Java) String literals should not be duplic... 4

100 shown Show Less

0 There might be more results, try

another set of filters to see them.

v Tag

Q Search for tags
% convention
W style

W tests

W brain-overioad
% size

% cert

% pitfail

% clumsy

W suspicious

% based-on-misra
% bad-practice
% unused

% naming

% finding

W% dwe

% unused-code
W Junit

% misra

% emor-handling
% JavaB

% multi-threading
% seriaiization
% design

784
516
237
218

113

 desion

¥ comment

§ confusing
 malcious-code
¥ performanca
¥ duplcate

¥ muihreading
§ redundant

¥ owaspa10
§ andod

¥ Unpredictable

ashown Show Less

.

.

Ref plug-in tag rule count

1 Non Thread Safe Singleton 2
pmd multithreading

2 Do Not Use Threads 1

3 sonar multi-threading | "this" should not be exposed from constructors 7

4 sonar junit Literal boolean values should not be used in assertions 13

5 checkstyle error-handling | lllegal Catch 1

| R I = O
= U= IWHEZE QS LAE=ICE
= 2 False Alarme Z&tstn QUCtH
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3.2.5 Code Coverage

CTIP_SMA_S

Coverage Overview

0.0% ':‘h:l’_:@:‘—;@: J
20.0%

40.0%

Coverage

BD.0%

Cverall
Coverage
Lines to Gover
Uncovered Lines
Line Coverage
Conditions to Cover
Uncovered Conditions
Condition Coverage
Tests
Errors
Failures
Skipped
Success

TimeKeeping.java

38 kkom.
19 mois..
49  admi..
41  kkom.
42

Covered

Size: Uncoversd Lines

Gyclomatic Gomplexity

Overview
Owverall
95.0% Coverage
18 Lines to Cover
0 Uncovered Lines
100% Line Coverage
5 Conditions to Cover
1 Uncovered Conditions
Caondition Coverage
50.0%
Tests
Lnit Tests
0
Errors
0
Failures
0
Skipped
100%
Success
CTIP_SMA_5
43 i
44
45  admi.. l
46 kkom.
47 mois.
48 kkom. © }

Not covered

26 / 26 files

100%

150

35,15
1,164
688
40.9%
416
338
18.8%

72

_public void setHourformat() {
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3.3 SonarQube Usage

v SlackS £3%} Notification 2+H9l

- NEW MESSaAEES

@ jenkins 2P £:07 P
CTIP_SMA_5_SA_Sonar - #35 Success after 1 min 39 sec (Open)
Static Analysis 7} T SiSLICH
E0E &elslFA|7| HFEILICE
Sonarqube : http://13.209.176.175:2000/dashboard?id=CTIP_SMA_5

+ £t 0|77} EMZ0f| YO|0|EEUSLICE
Trello : https:#trello.com/b/3L22Y Zbr/issuetracking

v Trello Issue Card 29l
= CTIP 20N MZ=E 7I=O= (Blocked / Critical / Major) Olf+E Aks 52

ISSUE_TRACKING . 24 MAS (Fi i} A 8 B WY %
- —_— +

Todo : Issue | Todo : Build Result Todo : StaticAnalysis Doing Done
_— —_—
+ Add a card + Add a card + Add a card - " -
sl s S1: 4 more comment lines need to ke B1: DE 0| 0|48t Ao i T Héhs
be written to reach the minimum Azt 0| 27 STt

threshold of 25.0% comment density. = o1

- | =
B3: Ej0|0f 30% M & mCtiHs0]| £
O|HE Felslc 30% Foi| Ygto| S8

—_—

513 : The class 'DigitalWatch' has a
Standard Cyclomatic Complexity of 3
(Highest = 15},

= @1
=
B4 : Efo|o{7} 0o|=iof Yol 22|, wgt

= A EO|0 AjZHOR ChAl Y
$93: Avoid variables with short 20| 2e0j LIRIUR| Q{2
names like ¢
-_— p—

B5: +HRE0IM DHES 22|%
enabledt! 20| disabled &fE|2 HER
Z| =L} (00A00200% HE{Z Enc| &
wate)

$11: Classes implementing
Serializable should set a
serialVersionUID

@1
-—

519 : Private field 'iconNames' could
be made final; it is only initialized in
the declaration or constructor.

—_—
B6: CHEE =8 +HEC H FDHE
PAAEC (A#TtC)E)

o1

-—
528 ; Found non-transient, non- B7: 2E 30| 0[AFH 2o b D g8t

+ Add another card + Add another card
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v' SonarqubeE &3l Issue =0

sonarqube Projects Issues Rules Quality Profiles Quality Gates Administration Q

1 for projects and files.

019, 3:34 PM Version unspecified

£ CTIP.SMA 5 master

o
Overview Issues Security Reports~ Measures Code Activity Administration = e}

My Issues n l O T || 1 |toselectissues C_) 1/4,231issues  111d effort
Filters CTIP_SMA_5

Add a 'package-info.java' file to document the ‘src/main/java/Logic' package - 2hoursagov % T

¥ Type: @ Code Smell = & Minor = O Open = Not assigned = 20min effort Comment Wi onver oo
[ & Bug 122 |
| & Vulnerability 18 ‘ Add a ‘package-info.java' file to document the 'src/main/java/GUI' package 2hoursagov % T~
| & Code Smell 4.1k @ Code Smell = @ Minor > () Open~ Notassigned » 20min effort Comment W convention =

sre/mainava/GUIBUtionEvent java

v Severity Add or update the header of this file. 3daysago~ %
@ Blocker 36 Minor 24k @ Code Smell = @ Blocker~ (O Open~ Mot assigned~ 5min effort Gomment W Notags
© Critical 149 @ Info 58
& Major 1.6k 4 more comment lines need to be written to reach the minimum threshold of 25.0% comment density. - 17daysago~ % T~
& Code Smell~ @ Major » (3 Open » Not assigned + Brmin effort Comment @ convention =
> Resolution
> Statia Missing an import control file. - 17daysago» L1 % T
@ Code Smell ~ @ Blockerv O Open~ Not assigned ~ Gomment ¥ Notags~
> Creation Date
5 bringe Name 'GUI' must match pattern '*[a-z}+(\.[a-zA-Z ][a-zA-Z0-9_J'}*$". - 17daysago = L1 9%
@ Code Smell » @ Major » O Open » Not assigned » 20min effort Gomment W Notags
> Rule

v Sig ax AEZ 0|

sonarqube | Projects Issues Rules Quality Proflles  Quality Gates  Administration Q, Search for projects and files

= CTIP_SMA_ 5 master

Overview Issues  Security Reports~  Measures Code  Activity  Administration =

& 1/122 issues (5} sto/main/java/GUIDigitalWatch java
3% LCUNLMAGES . DELLNAYE | SEUTENL/COLOTL/  + LNATdCLEr, (031 ANGYOLGLLrLLENdne |11 1;
siic/maln/java/GUI/DigialWatch.java 40 I IconImages.getImage(''segment/color2/" + Character.toStringldigitFileName[i]l));
41
Method new GUI.DigitalWatch( 42 kkom.. int[] btnX = {24, 646, 24, 646};
Method explicitly sets the color of a 43 int[] btnY = {108, 100, 310, 318};
Component i ' ! d -
44 admi. ... this.setBackground(Color.black);
& Bug @ Major
Method new GULDigitalWatch() Method explicitly sets the color of a Component - 14 daysago = L44 %
Method new GUL.DigitalWatch() ~ A
~ - - ~ Gomment X
Method expiicitly ets tha caloe ot & Bug~ @ Major~ O Open~ Not assigned W corectness
Component
“ i 45 kkom.. buttons = new WatchButton[4];
% Bug | @ Major 46 for{int btnindex = @;btnIndex<4;btnIndex++){
47 WatchButton btn = new WatchButton();
Window GUI.DigitalWatch sets size 48 btn.setSize(30, 68);
manually, and dogsntt use pack 49 btn.setlocation(btnX[btnIndex], btn¥ [btnIndex]);
% Bug @ Major 50 btn.setBackground(Color
Method new GULDigitalWatch( Method new GUL.DigitalWatch({) Method explicitly sets the color of a Gomponent - 17 daysago v L50 %
Method explicitly sets the color of a ) )
- - ( - - Gomment h
Component % Bug~ @ Major~ O Open~ Not assigned W correctness
& Bug @ Mapr 51 btn,setVisible(true);
52 btn.setShape((btnIndex % 2) = 0);
Method new GUI.DigitalWatch() 53 btn.setHorizontalAlignment(JLabel.CENTER) ;
Method explicitly sets the color of a 54 this.add(btn) ;
Camponant 55 buttons [btnIndex] = bin;
% Bug @ Major 56 }
57
Method new GULDigitalWatch() 58
creates array using constants.
Bug @ Major indow GU.DigitalWatch sets size manually, and doesn't use pack - iays ago -
Window GUI.DigitalWatch sets si; 1l d die 't k. 17 ¢ L58 %
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&« 48 / 122 issues (] src/main/java/Logic/Dday.java

Method new Logic.Dday(TimeKeeping,
Timer) needlessly boxes a boolean
constant

§ Bug @ Major @ Bug~ @ Major~ O Open v Not assigned » Comment W performanca ~

Method Logic.Dday.saveDday(LocalDateTime, LocalDateTime) appears to call the same method  5daysago~ L98 %
on the same object redundantly

Performance - Method needlessly boxes a boolean constant "

Performance - Method r 3 NEEDLESS BOOLEAN CONSTANT CO

ly boxes a bool t fb-cantn

# Bug @ Major @ Malnsources W performance  Avallable Since Jun 03, 2019 FindBugs Contrib Java)

This method assigns a Boxed boolean constant to a primitive boolean variabte, or assigns a primitive boolean censtant to a Boxed boolean variable. Use the correct constant for the variable desired. Use

boolean b = true;
boolean b = false;

or
Boolean b = Boolean.TRUE;
Boolean b = Boolean.FALSE;

Be aware that this boxing happens automatically when you might not expect it. For example,

Map statusMap = ...
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4 Overall

4.1 System Test Result

=> Category-Partition Test : 56/56 * 100 = 100% PASS

-1 CycleOl M WS 0F £F U 2M HZSS 5310] 100%2HE
d&E&S 7IFoH EJASLICL 7180 9880 7] W0, =Fztel
It = o

dotez2r &7 100% dSE0 =2 = UAJPE A ZSLCH

=> Pairwise Test : 17/17 * 100 = 100% PASS
- 1% CycleOf| Mt OHELZEX| 2, 100%2Hs 2tEst 45 E0| LigtsL Lt Ol&
‘Testcover'2t= Web Tool2| 40| 7I0/&[AEZ == UX| T THEH=
DEJ & FHEEQJA7] 202t MZFE Lt

= Brute Force Test : 11/13 * 8 = 84.6% PASS
- 1% Cycle®| A ZIHHE 15702| Brute Force Test SOAl, SAEIOIA H3|st
HIAE 1712f SMAERIMAM 721 dME s8¢t 470E M let LMK
11702 TestE & SSSIASHLL O|ME 712 LA 2749 TestS
2N & 84.6%2| 02 —E—% d5&= 7|=otS L

4.2 Static Analysis Result
4.2.1 Issues

- Sonar way, Findbugs, PMD, CheckStyle &l & m{HZ Soff &A%t Zat
Ctefol Ol &8 2dY &= UJASLICHL THEE Lt A0

T AMARd =

FEOAM QIEHEID, GUIRE Multi-ThreadingdlAl B2 2[H{”

e 2
Y o
B >
;9—'7‘-
Lh
_lT'__

4.2.2 Code Coverage
- Jenkins 2E 2tF0M 1/0 28 HAES X[ ASHK| EEOF R Test Case=0|
Disabled &JEfZ TIHE[ASLICE O 22 ZEO| CiSiAM = Coverage TX|7}
A S8E AL
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4.3 Summary
= 1 CycleOIA 2|57
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= Static AnalysisO| A=

Test case Refactoring 20| Q&
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ZA1t2 Code Refactoring =t ¢
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Category, Pairwise=
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