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Use Case 20. AL Buzz E8
Actor User
Type Evident

Prerequisites

2t3i{Buzzertt 2|1 et

Typical Courses of Events

(A) : Actor (S) : System

1.(A): Usery} ot} Buzzero |:H QB

2(S): Al~HiO| 22

3.(S): Al2%10| 58 S0 CHA| 22|=& 22 HYCt

4.(S) 2E FRBLC-

ZSAZICE

Alternative Courses of Events

Line 1: 1520 X|L} 5 User7{ Buzzer® ZgA|7|%|
o, A|AH0| L2e AHSHSZ[SNOOZE || ZICt

(Hidden)

Line 1: AL X7t YHEEE

L SICk

A C|
Line 3 : SNOOZED} 53] 0] 4 Al =/ ICHS 812 42

AECE

Q5|0 Line 38

—

Exceptional Courses of Events
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Use Case 20. %"{BUZZ%E_
Actor User —
Type Evident

Prerequisites

argfBuzzen)) golm et

Typical Courses of Events

(A) : Actor (S) : System
1.(A): User7} 22} Buzzerof cisi| =22 aaeict.

2.(S); AlAEl0| ot2t Buzzerg =2 A[7IC}.
3(9) Ssict:

Alternative Courses of Events

Line 1:120| X|L} = User7} Buzzerg £ g A| 7| X|
proml, AIAH0| A28 AHEHOZ FRAUCH
(Hidden)

Exceptional Courses of Events
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[[Bvident]
1: bumonClick{*)
H HE?
e
2 - slopBuzzer
3. deleleBuzzerOftEvent

=
4 delete event

'Jl buttonClick(®) L
- H 5 : SOMEVeNIQUEUS
— > i J:‘ X

6 msg

7:mmsg

T & oupin{buzzer of)

B: OUIDUIEv(new Message(Buzzer om)

19 : oulpul{buzzer,of):

[idden]
el

9041} Refresh
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Category +%

CiSat Z2 7|22 7|2 & 7iH
1) H|=%to|O|Q| 72 otLte| RHete 2 F7|
2) MAEHZS HAMSHA 2|
—Redundant?t HAE | O0|AE =0|7| &

1) S o EAALE

combinatorial H|AE #O|A £=0f HZ50| &
17570 — 11674

r
HI
el

HAE #HO]2 5
(0159)

ModeChange T(7)
DDAY 17 (586)
TimeKeeping 16 (28)
Timer 19 (19)
Alarm 30 (38)

StopWatch T(9)

WorldTime 4(4)
Common 16 (14)

A 116 (175)
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Pairwise HI2E #H|0o|A F7}

ZER pairwise
HAE #HOlA &

ModeChange 7
DDAY 10
TimeKeeping 7
Timer 9
Alarm 21
StopWatch 8
WorldTime 4
Common 11
Al 77

pairwise H|AE HO|A 7770 & =7t 2
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1) combinatorial test

lteration#1 lteration#2
PASS 4 83 110
FAIL Al 27 0
ARK A 6 6
A 116 116
Sit= 0.83 1

T HAE A0l A=
O] 2ot x4 RES HAE ot H

o
(i AT

O|M RIEQ| FAIL HIAE 277l =
Crs 2E0Al 25 PASS ™=t

PASSIHE HAETJLFAILE = Atdd=
AAZS
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Alarm/AllOff/Off/Ring/Edit/

Alarm/HasOff/Off/Ring/Edit/

62 Hour/Save & Minute/Save
63 Alarm/AllOff/Off/Ring/Edit/ 80 AI_arm/HasOff/Off/Ring/Edit/
Hour/BuzzerOff Minute/BuzzerOff
o |[Narm/AIOFIOfiRIng/EdiY| |88 ﬁ('fglﬂ’fe”rgrf‘flon’ Ring/Normal
Minute/MoveFieldForward
65 Alarm/AllOff/Off/Ring/Edit/
Minute/Save
66 Alarm/AllOff/Off/Ring/Edit/
Minute/BuzzerOff
72 Alarm/HasOff/On/Ring/No
rmal/x/BuzzerOff
75 Alarm/HasOff/Off/Ring/Edi
t/Hour/MoveFieldForward
76 Alarm/HasOff/Off/Ring/Edi
t/Hour/Save
77 Alarm/HasOff/Off/Ring/Edi
t/Hour/BuzzerOff
Alarm/HasOff/Off/Ring/Edi
78 t/Minute/MoveFieldForwar

d

1 = —
d& detEl AOo[AF (274)
No. HAE #HOo|A DDAY/DDAYIsActivated/4
21 DDAYsOn/On/Normal/x/M

DDAY/DDAYIsActivated/ oveDDAYForward

8 NoDDAYOn/Off/Normal/x/ .
MoveDDAYForward DDAY/DDAYIsActivated/4

22 DDAYsOn/On/Normal/x/M

DDAY/DDAY sActivated/ oveDDAYBackward

9 NODDAYOn/Off/NOI‘maVX/ TimeKeeping/DDay|sActiv
MoveDDAYBackward 26 e/NormalMode/x/MoveDD
DDAY/DDAYIsActivated/1 AYForward

13 - TimeKeeping/DDaylsActiv
3DDAYsOn/On/Normal/x/ 27 e/NormalMode/x/MoveDD
DDAY/DDAYIsActivated/1
_ 45 Timer/TimeFuture/Off/Nor

14 3DDAYsOn/On/Normal/x/ mal/x/Ring/StopRinging
MoveDDAYBackwar 51 Timer/TimeFuture/Run/No
DDAY/DDAYIsActivated/1 rmal/x/Ring/StopRinging

17 3DDAYsOn/Off/Normal/x/ 60 Alarm/AllOff/Off/Ring/Nor
MoveDDAYForward mal/x/BuzzerOff
DDAY/DDAYIsActivated/1
i v 61 [MNarm/AIOOfRing/Edit

18 3DDAYsOR/Off/Normal/x/ Hour/MoveFieldForward
MoveDDAYBackward
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No. HAE # 0]

73 Alarm/HasOff/On/NoRing/Normal/x/CheckBuzzerRings
74 Alarm/HasOff/On/NoRing/Normal/x/BuzzerOff

81 Alarm/HasOff/Off/NoRing/Normal/x/CheckBuzzerRings
84 Alarm/HasOff/Off/INoRing/Edit/Hour/CheckBuzzerRings
87 Alarm/HasOff/Off/NoRing/Edit/Minute/CheckBuzzerRings
89 Alarm/AllOn/On/NoRing/Normal/x/CheckBuzzerRings
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2) pairwise test

Iteration#2
PASS Al 77
FAIL A 0
A A Al 0
| 77
siE 1

pairwise H|AE H O|AF Z[4] ZEOf A
Aot 21 2 & PASS ot R &
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3) brute-force test St M2t (37
— tH S0FSHA| 233702 A|A"> HAE

0|2 BE HAE

1S 4
MY 2

70| A PASS
5tel 2
System | AL Brute-Force|Brute-Force
No. | & |Ref#|Functon| ID St Q THARS Pass#1 | Pass#2
EtO|
Buzz & |REQ.Tim|ElO|}7} 22[&= SC AFEXIZI HHME &
35 | Timer | R4.7 =3 er.7.2 7ol =3t X O
et
Buzz & |REQ.Ala|&S%tE 2l Y3 BuzzE 520| &|7| HOj| A
44 Alarm | R5.4 = rm.4.1 EX AR B2 X )
22 |REQ.Ala|LE AlZHO| =E5H0] Y2 BuzzZt S%f5}
47 | Alarm | R55| Buzz | rm5.2 = 50| EECHE 28 Buzz &5 X O
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StatIC An alyS|S (tool: cobertura)

1) Coverage: Unit Test

Code Coverage

B Covered [ Missed

Conditional kS

Line [t ELEY 56.30%

Method [l (el 60.95%

Class &l Y 64.44%
File Jres Y 63.64%
Package i Fl 66.67%

Group 100.00%

Report 100.00%

) -
ra
[=]
I
=1
[*3]
=]
(o]
=]
[=]
(=]

2) Coverage: Unit Test + Junit ZE=7} = System Test

—— e e g = m e —— -

Package /
org.ooad dws4

g m ————

# Classes

33

ine Coverage

Branch Coverage

Complexity

2.367
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StatIC An alyS|S (tool: cobertura)

3) Coverage Per Class

> Unit Test Only

Classes in this Package /
Alarm
AlarmMode
Application
ButtonsetAdapter
Buzzer
BuzzerAdapter
City
Clock
DDay
DDayMode
DWSObject
Event
EventScheduler
IDBridge
I0Bridges1
Input
InputController
LCD
LCDaAdapter
MainController
Message
Mede
ModeManager
OutputController
PulseMaker
Stopwatch
StopwatchMode
TimsKeeping
TimeKeepingMode
TimeRunner
Timer
TimerMode
WoldTimeMode

Line Coverage

Branch Coverage
so [
s [ el
/A
[
1A
s [NEC I
wa
A
sov [

Complexity

2.044

R e e e

1.667

3.333

N -

4.167

5.82%
1.25

2.692
1.2
2.8

1.286
1.2

3.588

4) Coverage Per Class
: Unit Test + Junit 2E7} Q= System Test

Classes in this Package /
Alarm
AlarmMode
Application
ButtonsetAdapter
Buzzer
BuzzerAdapter
City
Clock
DDay
DDayMaode
DWSObject
Event
EventScheduler
I0Bridge
10Bridgesl
Input
InputController
LCD
LCDAdapter
MainController
Message
Mode
ModeManager
QutputController
PulseMaker
Stopwatch
StopwatchMode
TimeKeeping
TimeKeepingMode
TimeRunner
Timer
TimerMode
WoldTimeMode

Line Coverage

Branch Coverage

Complexity

2.944

S R

1.667

3.333

I =

4.167

5.929
1.25

2.692



Stath AnalyS|S (tool: pmd)

5) Pmd A1 $13} (769 74) P

Packages || Files | People | Categories

Package

org.0oad_dws4

org.ooad_dwsd View
org.ooad_dws4 View Button

org.ooad_dws4.View.Buzzer

org.ooad_dwsd View Font
org.ooad_dws4 View LCD
Total

6) Pmd 210 EtQ] M

L2 B2 20| Ao} LEGon R

R OHX O HEIY S FHH o= IS MOt AR} o

2) Mutable Z4H| o] =21} B2 = AFS
e

Types | Wamings = Origin | Details | Fixed

Total Distribution
631

8

66

17

6

63

796

Normal

Low
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Stath AnaIyS|S (tool: pmd)

6) Pmd 21 EtQ M
oil 24 ol2{tig UUEE QI B A Y
AbstractClassWithoutAbstractMethod T WAL FH HMETL UESLICH abstract A/ HXIE M AHSHM 2
AvoidDeeplyNestedIfStmts if2 80| HF HSL|CH 2E3510 g2 AFA R
AvoidDuplicateLiterals o= 2|HEO| B EXo 2 LIEILED /&L Tt enumO| L} static final 2 M Q1610] AF2SHA R
AvoidLiteralsInlfCondition if ZHE0| &= 2HES AFBYSLCH enumO|L} static final 2 A 91810] AFR3SHM 2
Type DefaultPackage HHH0 AT AHEXIF Q&L T} private= HAIHO=Z E0[M R
FinalFieldCouldBeStatic final B & staticQ 2 125l A| L static B2 MOISIM R
ImmutableField M HpTb Qo2 HAE £ &L final A/HXIE Z0|ALt, 207|HE AHESHM 2
Logiclnversion ZH0| ' AMKE ZFELICH SO el = = AAXE ALESINR
QIE{H| 0| AT} Of Ll 512 EefA0f 2H o|&EstD ASLICH O|EEIRE QIHIO[AZ HHIM R
2Ho7|HE HEStML

LooseCoupling

MethodReturnsinternalArray

HAEZ WS BES =38t}
non-static initializer= =52 &L|C}

2= XML

EXE 49| eqauls() S TESIM R

NonStaticlnitializer
L . . ZAEE HUY = o ZAE S S E0| HiX|StM R (2
PositionLiteralsFirstinComparisons £ 748 M) ST =
RedundantFieldInitializer R Ha= 27| M A0 e St JUE L static & finalO| OfL| ™ 227|222 M- H X0 A SHM 2
UseEqualsToCompareStrings =AY H o ==& MX| O AL equals)E 2 =3HMQ
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Stath An alyS|S (tool: findbugs)

6) findbugs 211 ¥4 (

Oft

571)
Details

Packages | Files | People | Categories | Types | Warnings | Origin | Details || Fixed

Package Total Distribution
org.ooad_dws4 3
org.0oad_dws4 View Button 1
org.ooad_dws4 View LCD 1
Total 5
-+ o
TF 5749 B A|X| B 2SR S
. E =t - E - -t
HEEOM LR L X| findbugs EME 205t IEE £=7d5t= A2 = 515 H



Stath An aIyS|S (tool: findbugs)

7) findbugs 41 MH
Of7t M 8¥WH 7|Zo2 3740 F1

O A -

|0

2 Mgsto] AN S 28

i

pan |

= 1 = 2 = 3
EF findbugs 3 findbugs L findbugs
ofl 2 EI_EXPOSE_REP of| & SF_SWITCH_NO_DEFAULT o2l | WMI_WRONG_MAP_ITERATOR
mutable 24| E 2 BretHEL|ICH 2 Lhe itoh 2 HO| AT} R AL T U EfHH A 517| 2[5l keySet2| O|H
ol 2{ Ly | 2tolot= st 417 oz of watol 2% (g | | NI HE| switch& 0l defaut A0 27t MASLICE A28 ™= ~Goles Amasti
o AXBIHE A O] A i . _
S MBI E £ ASL|C} LCDPanel.java:209-226 LCDAdapter.java:31
AlarmMode.java:191 220 case 3: 30 else(
221 setText(10, 16, value); ojutmC 31
et E ggg Cag;ej‘_k; =" lthis.IcdPanel.changeLCD(Integer.par
189 /* personally added */ ) selnt(key),arg.get(key));
. 224 ;
FITREl190  public Alarm[] getAlarms() { 995 E?é;i?(t(ﬂ’ 26, value); 32 }
191 return this.alarms; 226 ’
192 '} ;i
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Spec Review - feedback



Spec. Review

I I

e 1000 Planning
® 2030 Analysis
[ J

2040 Design

d. 2050 Q01 : HZAALE g3«
.  System Teste
o
1. €4 24«
a. 2,399 System function®] AEAER12.1 4 R12.2 -
> A2 R1Z2ER1322 HA gt
b. 189 Test &3 & ChangeWorld - Change World Test2
HF g Rk
c. olgle ¢y Lt R E AR EY 2 H
i.  GUI«
o
1. 244 24«
a.

2030 Analysis B 2040 : Designtld BAH S GuUIg T2«
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Brute-Force Testing

Fail Scenario

Ref# Testcase ID Test Scenario

R11 T timekeeping 2 2100 o] AF
]

N
N

UT year 21000] Aol A B
UT year 1970 month 1 day 1914 dayell AME & FD

T U

T B56% IR AAA > O1.30% [42/40)
NPUT B -> 1A 7F T 7]

A Al 4 O/ 4 /a1 _ o)
R42 Ttimer7 NPUT ' AA ->B ->AA >B->B->C
R62 T brightness.2 8 T BHE ukg3t

NPUT . D->B->B->D->B

R132 Thbuzzer2 tE el A Vsl ® F2et

NPUT el &8= 5 C

28



Brute-Force Testing

Test Fail 0| A| : T timekeeping.2: 1970 22 2 L 2{Z.

KOREA

1969

35

29



Category Partitioning Testing

ME 7l categorizesto] T3

Enviranments:
tode:

timekeeping,
stopwatch,
worldtime,
timer,
swmode,
alarm,

brightness contol,

Status:
in edit,
in normal,

FParameters:
Function:

increase,
decrease,
next unit
next mode,
start,
stop,
reset,
laptime,
next world,
mode check,
zelect,
next alarm,
on,
off,
next level,
ringing,

Current unit:
country,
YEAT,
manth,
day,
hour,
minute,
second,

[property TKP]

[property STW]

[property WRT]

[property THR]
[property Swl

[property ALM]|
[property BC]

[property INEDT]
[property INNOR]

[if {TKP || TMR || ALM) && INECT][property increasel
[if (TP Il THR || ALM) &8 INEDT]property decreasel
[if {TKP || TMR || ALM) &8 INECT][property nextunit]
[if INNCR]
[if (STw |l TMR) && INNORI[property start]
[if (STw || TMR) && INNOR]
[if (2T Il TR || ALM) && INNOR]
[if STW && INNOR]
[if WRT && INNOR]
[if S && INNOR]
[if S && INNOR]
[if ALK && INNOR]
[if BC && INNOR]
[if BC && INNOR]
[if BC && INNOR]
[=ingle]

[it TKF &#& (increase || decrease || nextuniti]

[it TKF &#& (increase || decrease || nextuniti]

[it TKF &#& (increase || decrease || nextuniti]

[it TKF &#& (increase || decrease || nextuniti]

[if increase || decrease || nextunit]

[if increase || decrease || nextunit]

[if (TMR || TEP) && {increase || decrease || nextunit)]

1ario

74 Al

vear unite] Zﬂrﬂ 2 Z7 =)

2100 o] Ao 7 A4 F7}ghr)

INPU ool A B

10 CPT . Time

tim ng mode 4 Al

ear m'ol A2 Fast=rt

970 month 1 day 1
= =

SE 3D

41 CPT Timer11

Elo] ] 0zl A Startd Al ringel
el

RN - el A= S e R =
INPUT - 0Zol A BAEL

INPUT EFew] A2} 3 B E}

CPTBrightn

A 7]

control mc

5ol At 744 =7}

)

. ~
[€) INATHSN O

54> 93.22%(55/50)

Aol am%alon > 6.78%4/59)




Brute-Force Testing

Test Fail 8| A] : CPT.Timer.11: X§ A| & & ufjOfCp 1 XM ZEASHCH



http://drive.google.com/file/d/1nNtGmwMsSQclTyCBbjtLB6Tvs5n82zEw/view

Pairwise Testing

ME A Categorizedsto] ZIEY

meode: timekeeping, stopwatch, worldtime, timer, swmode, alarm, brightnesscontrol

status: inedit, innormal

function: increase, decrease, nextunit, nextmode, start, stop, reset, laptime, nextworld, modecheck, select, nextalarm, on, off, nextlevel, ringing
currentunit: country, year, month, day, hour, minute, second, none

IFfmede] IN {'stopwatch”, “werldtime”, “swmode”, “brightnesscontrol} THEN [status] IN {linncrmal J;

IFfmede] = “timekeeping™ THEM [functicn] IM {"increase”, "decrease”, 'r'E:d:ur'it' “nextmode”, Tringing;

IF[mode] = “stopwatch™ THEN [function] IN {"nextmode”, “start” ttcp reset”, “laptime”, “ringing’};

Iffmode] = “worldtime™ THEN [function] IM [r'E:d:wu:rId, r‘E:d:r‘l'ICdE “ringing },

IFffmode] = “timer” THEM [function] IN {"increase”, “decrease”, 'r'E:d:ur'it', ‘nextmode”, “start”, “stop”, “reset”, Tringing
IFfmode] = “swmode” THEM [function] IM {"modecheck”, “select”, “ringingJ;

IFfmode] = “alarm™ THEM [function] IN {"increase”, "decrease”, “nextunit”, “nextmode”, “nextalarm’, “ringing;
IFfmede] = “brightnesscontrol™ THEM [function] IN {"on™, "off, “nextlevel”, “nextmode”, “ringingJ;

IFffmode] = “timer” THEM [currentunit] IM {"hour”, "minute”, "second”, "none’};

IFffmode] = "alarm” THEM [currentunit] IN {"hour”, “minute”, “none’};

IFstatus] = "inedit” THEM [function] IM {"increase”, "decrease”, 'rextur'it'}

IF[status] = “inncrmal™ THEM [function] IN { nextmode”, 'start “stop”, “reset’, “laptime”, “nextworld”, “modecheck”, “select”, “nextalarm”, “on”, “off, “nextlevel”, “ringing;
IFstatus] = “innormal”™ THEM [currentunit] IN {"none’};

IF[status] = “inedit™ THEM [currentunit] IM {"country”, “year”, "month”, “day”, “hour”, "minute”, “second};



Pairwise Testing

Fail Scenario

TID

I+

Description

Test scenario

21 PT.Timekeeping.6

timekeeping mode =4 A], year
unite] Al &2 5 7Fsk=7F

2100 o) o & Al Zrtett)

INPUT - year 2100°]/gll A4 B

24 PT.Timekeeping.13

timekeeping mode =4 A], year
unite] At &2 A sh=7F

1970 °) 8t 2 A X7} W 2ok

INPUT @ year 1970 month 1
day 1914 dayell AXE & F

39 PT Brightnesscontrol5

brightness control modeol| A 715

o] Alth= A =7}

7155 T8 e oA BH
ES s d o 2 ot
0 level & Folat}

INPUT: D >B->B->D->B

} -> 03.88% (46/49)

AA -> 0.127%(3/49)

33



Pairwise Testing

Test Fail 8| Al : PT Brightnesscontrols 7]°6& S 53F A E oA/ BHE o & H7]| 7} ot}



http://drive.google.com/file/d/1UkCSvacFKb26YPxFTrZk92MYPp9aaS7J/view

Static Analysis
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Findbugs

Summary

Total High Priority Narmal Priority Low Priority
38 11 27 0
Details

Files People Categories Types Warnings Origin Details High Normal

Category Total Distribution

CORRECTNESS 1

MALICIOUS_CODE 4

PERFORMANCE 8

STYLE 25 I

Total 38



Findbugs : High Priority

Files People Categories Types Warnings

Type

DLS_DEAD LOCAL STORE
El_ EXPOSE_REP
El_EXPOSE_REP2

RV _RETURN VALUE_IGNORED_NO_SIDE_EFFECT
SE_SWITCH_NO_DEFAULT

QOrigin Details High

Total Distribution

ST_WRITE_TO_STATIC_FROM_INSTANCE_METHOD

URF_UNREAD_FIELD

UR_UNINIT_READ

UUF_UNUSED_FIELD
UUF_UNUSED_PUBLIC_OR_PROTECTED_FIELD
Total

2 -
2

2

1

3

16
6

1

2

3

38

Normal

37



Findbugs : High Priority

ii. High Priority<
1. DLS_DEAD_LOCAL_STORE+
a W& AMBEA ¢ A9 Hart EXTULe
b. YA Main.java:5<

2. ST_WRITE_TO_STATIC_FROM INSTANCE_METH OD+

DLS_DEAD_LOCAL_STORE,
ST_WRITE_TO_STATIC_FROM_INSTANCE _M
FTHOD7E 219

a. W& : Static fieldo] 2& HIME A2HAZ ERTP UG

HE W Setter HAEE AME5H71 & BTEHUTHe

g

o
=

c. YA«
o W&
File: Prxwily Rank Type Caleguey ° '(:)‘H 73 H]‘O
WS_contrelle java 29 Hioh 15 ST_WRITE_TO_STATIC_FROAM_INSTANGE_METHOD STYLE = o U
Nounal 17 ST_WRITE_TO_STATIC_FROM_INSTANCE _MCTHOD STYLD o] =
Normal 17 ST WRITE TO STATIC FROM INSTANCE METHOD STYLE L4 ‘14 X]

Normal 1/ ST_WRI t_lc»_::llft|:>x ROM_INSTANCE_ME 140D SIYLE % zi]_ J[@Stlﬂg E.J—_’J\i Oﬂ ch) }\]

ligh 15 ST_WRITF_TO_S _FROM_INSTANCE _MIFTHOD |™vIr

High 15  ST_WRITE_TC STYLE
sigh 1% ST WRIE 10 SIAIC TROM INSIANCE MEITHOD SIYLE
High 158 ST_WRITE_TO_STATIC_FROM_INSTANCE_METHOD STYLE
Naursl 17 ST_WRITT_TO_STATIC_FROAM_INSTANCE_MITHIOD STVIT
WS controlleri Normsl 17 ST WRITE TC STATIC FRCM INSTANCE METHOD STYLE
SIS contralles ey Hgh  1h STWRITE_IO_SIAIC I ROM_INSTANCE_MEIHOD SIYLE
WS _oantielles & High 15 ST_WRITF_TO_STATIC_FROM_INSTANGE_MFTHOD STYIF
figh 15  ST_WRITE_TO_STATIC_FROM_INSTANCE_METHOD STYLE
QWS contraller) #igh 15 ST WRITE 10 STANT [TROM INSTANCE METHOD sIYLE
DWS_controllerjava 707 Normal 17 ST_WRITE_TO_STATIC_FROM_INSTANCE_METHOD STYLE
DWS_oanhedhs fisvis 504 Tigh 15 ST_WRITT_TO_STATIC_FROM_INSTANGE_MITVIOD sTVIT



Findbugs : MALICIOUS CODE

Types = Warnings

Type

Origin

El_EXPOSE_REP
El_EXPOSE_REP2

Total

Detalls

Total Distribution
2
2

4

El_EXPOSE_REP, EI_EXPOSE_REP2 74 31L9]
kY

o2 el

9] %)

S 27} testing HL.atA] of] T A]
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PMD

Summary

Total High Priority
517 1
Details

Files People Categories Types Warnings Origin

Normal Priority
491

Details High Normal

Category Total Distribution
Best Practices 3% m=m

Code Style 168

Design 98
Documentation 6

Error Prone 197

Performance 13

Total 517

Low

Low Priority

25
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PMD : Best Practices

PMD Warnings - Category Best Practices

Summary

Total High Priority Normal Priority Low Priority
35 1 34 0
Details

MethodReturnsinternalArray,
PositionLiteralskirstinComparisons,
Type Total Distribution SystemPrintln 74 31.9]

Files People Types Warnings Origin Details High Normal

ArraylsStoredDirectly 2 o LH %
I MethodReturnsinternalArray I 2 =

OneDeclarationPerline 2 ¢ OH 7§ HO]—?“

PositionLiteralsFirstinComparisons 2 ® ‘(H j]

e — & 23} testing B.atA o] A

I SystemPrintln 1 — I

Unusedimports 10

Unusedl ocalVariable 4

UnusedPrivateField 6

UseVarargs 2

Total 35



PMD : Error Prone

PMD Warnings - Category Error Prone

Summary

Total High Priority Normal Priority
197 0 172
Details

Files People Types | Warnings Origin Details Normal Low

Type Total Distribution
ASSaTa Tl T Tl faTa ST aF= R v | T —

AvoidDuplicatel iterals 1
AN LI SN A =TT = o VA E T o | E= T =g

Avoidl iteralsInlfCondition 97

e e e 55
DataflowAnomalyAnalysis 25 A —

EmptyStatementNotinl cop
MissingBreakinSwitch

MissingSenalVersionUID

TaTataatatal 1
| UseEqualsToCompareStrings

Total 197

- R = s

Low Priority

25

AvoidDuplicatelLiterals,
AvoidLiteralsinlfCondition,
UseEqualsToCompareStrings 74 19
o &

o A Rt

o X

S 22} testing H.aLA] o] T A

42



Checkstyle

Summary

Total High Priority Normal Priority
2630 0 2630
Details

Files | People | Categories | Types | Warnings | Origin Details

File Total Distribution
AlarmMode java 133
BrightcontrolMode. java m
DWS_controller java 989
Date java 3
GUl java 289
Main. java 6
Ring.java 111
SWMode java 164
StopwatchMode java 137
Time.java 43
TimekeepingMode. java 231
TimerMode java 289
Uljava 2
Worldtime java 15
WorldtimeMode java 79
Total 2630

Low Priority
0

43



Coverage Analysis

Outline

Project Coverage summary

Name Packages Files Classes Methods Lines Conditionals

Cobertura Coverage Report 100% 171 91% 10711 I 65% 13/20 I 43% 53/124 26% 317/1226 16% 92/588

Coverage Breakdown by Package

Name Files Classes Methods Lines Conditionals
Model 91% 10/11 65% 13/20 43% 53124 26% 3171226 16%| 92/588 |
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Coverage Analysis

Coverage Report - Model

Package * # Classes
odel 24

=

Classes in this Package -
AlarmMode
BrightcontrolMode
DWS controller
DWS controller$1
Date

[}
S

(9]
5
LT

|

m‘m
S IS
(oL
[ENRI AR I

[2]
=
o

=
=
El

Ring
SWMode
StopwatchMode
StopwatchMode$1
Time
TimekeepingMode
TimekeepingMode$1
TimerMode
TimerMode$1

ur

Worldtime
WorldtimeMode
WorldtimeMode$1

Report generated by Cobertura 2.1.1 on 6/16/20 12:30 AM.

60% [ So/S0Mm
52% [ Aa/20
4% [INZEST
0% |GG
N/A
0% |G
0% IO
0% [N
o [INNCE
0% [INCE
0% [N
0% 29732l
S |
25% [ IEEEE
by
N/A N/A
60% [ 76/ 1250
100% [8/8 T
82% [[T65/79 Il
42% [ SEc
N/A
N/A
62% [ 35/SENN
100% [ 474

3.214

3.273
1.727
6.806
6.806

1.667
1.667
1.667
1.667
1.667

2.091
1.5
1.5

4.867
4.867
3.333
3.333

1.5
1.5



Coverage Analysis
JUnit Test Result : 3270 ¢] Test S5 5 167 Fall = Jenkinsell A &2l & =4 Qv

Test Result : Model

f (+0)
32 HIAE (x0)
Took 6 sec.
PR e
BEHAE
Class AR 2 (slm) AHE (m@) Pass (H|1) £ (Hm)
AlarmModeTest 47 ms 4 0 0 4
BrightcontrolModeTest 42 ms 1 0 5 6
RingTest 0.52 sec 1 0 2 3
SWModeTest 7ms 0 0 2 2
StopwatchModeTest 19 ms 4 0 0 4
TimekeepingModeTest 0.41 sec 3 A 0 5 +1 8
TimerModeTest 5 sec 2+ 0 2 -1 4
WorldtimeModeTest 13 ms 1 0 0 1



