AA| 2] ZedFAA

OOPT 3rd Cycle

Project Team
T5

Date
2019-06-03

Team Information
201511243 43¢
201511262 &3l
201511284 0| 24!

201511295 Z&HA



Specification Review
Stage 2030 Analysis
Stage 2040 Design

Brute Force Testing
Testing Result
Countermeasure

Static Analysis
Testing Result (Bug)
Testing Result (Critical)

Increase Code Coverage
Before
After

(GalE,| u M N w w w

(@)

_
N NN



1. Specification Review

1.1. Stage 2030 Analysis

Issue [2031] Use Case 16
Accept/Reject Accept
Description CI2 Stage 2030=2h= CH27, Stage 20405 E LIEILI= D BH{E D A2 £
E0| AZE(0] A0 LHHE S
Co-respond OF2|9F A& M, HES F20 AHAY LSS BHZC= 3.
Issue [2031] Use Case 17
Accept/Reject Accept
Description Typical Courses of Events@} H| m &g o,
Alternative Courses of Events@tQ| £2+50| Y2| 5t2| ¢4
Co-respond 8|5t Typical Courses of EventsOfl A HS 242
1.2. Stage 2040 Design
Issue [2041] Use Case 17
Accept/Reject Accept
Description (9)0|M BHES L£2<= 20| Ol AHES &2{0F &,
2|FAHQ == ofLL, (2)~ ( 801|H ‘CHES +2% (20022 O|=3th'E
ASSHAZI0, (11)~(18)0llA 28 LHES CHAl AAIZ L 87f 0“1} E*EJ%'.
Co-respond (9)2] 3R AHEEZ £2 E S = o

o2 £33, Bl U

[




2. Brute Force Testing
Testing Result

2.1.

Testing Num Result Description Test Output
A1 #O o2t 2= g10| O] et
5 USZ B Jst= AlZHHHO|
- “1o ke C MBI
1-1 Pass A9 242 99 Lt I A AATICt E71535)ZICH (0|5 MEHS! ZH0| OfL
CHE 20| Z0| BHE)
C A L= 21 Ql
L P=SBON9999R 12BBIRE ) n0) ot 42 hg0] 3 7Y L
1-2 Fail MH 5, G2t AL 2 2217t AP0l A|7} ZHS HO|Z2| 25t
7!-':o| °|-9|-M| Dla”:l, comC U = TN XS,
ElO|H 44 & 2E HAHSH Eto|H 302 43 & 2E HZES0
2-1 Pass ElO|HE |25t L20| S2[=2  ElO|HE A|2lsiE 30% F0f L0l
golstet, 22
EfO|I7} 00| £|0f 2r2to] 22|1
Efo|07} 00| £lof 20| 2|1 FOI%H7F 001 =101 A2A0] 2212
22 P Y2 5t 5 RE ZHAIE2)0) UAS YR LY EfO[D) Azt
- ass A2 ot & 2E 2z =
C o|Z|Cl= LHL0| AT L
092 27|53} g|=2| &ol5tc}, FAl 294 2ICH= Li80] Amof| Liet
olz| ore
AN [ES=n
/\7-I = o LA
£HBEO|A DHES 28 Y=E0M DHES 2=
otar Al enabled 20| disabled &EHZ
3-1 Pass enabled=l 22t0| disabled AEf2 o e
Ag|=2| Bolstc} HHYZ| 2&t=CF. (00A|O0Z002 HEfZ
° = EnoO| EA35}E))
+YEE Y2 T DHES =2 (HES £ $3REHZ S
3-2 Pass 022 2|Mlst CHERZ X¥stH DHES F2H 022 2|Al EIC}
20| 2| = =2| Eolstet. (AmD} CIE)
AL EootL et 2E 7*OI |45t
- Zto 2 HiP D YUste D-day BIZO|
= ‘e 1’242 990|Ate 2 AASID B2 = el
v o TS 9NISS2ETRR  worcaainy 013 4 ﬁ_m ol
CHE 20| Z0| BHE)
4-2 Pass TRYS AMAYECo|ez Z220| A|RHY 2C}0|H o2 MEH
MEstct. 7155t B4 U2 BA|EC
22| 0|A 0[ANO| d-day=
43 . (B2 - AIZY)0| 99998C} p ;gl c[;fgfgkl)lox)rallgrday_
222 g (e
AHelel=xE)
| A% EHOIN B SRR ¥ A ]
- S{AH ALE Qajole
4-4 Fail ;_lA_I7|_ HE]E—?—|7_(|%,_|'E|', 5LIA'|7|'°J H (=] HO“ D'|§ 'IM:.
A2 S 2 U0l 20, IRE
4-5 pass ~ C=wctolR=E JEH I d-dayOll M= ZHO{0| 2 LIEHIR|DF
d-day2t % B7|7} & =2 % O A= ‘done’@ 2 HA|EIC},
310IBIC}
ZZ ol 9loy
16 Pass SE RO A2 H Remain-day Zzumo AH 29t S0t
LAIC 20 HO| =] Sfelsth)
EI0|H 44 & ZEHE o104 ElO|0 302 M & DB A5
ol Pass EfO|O1E AMQISHE 302 Fof 22Ol

EPOID'I— A2l 20| =2=A
!

=gt



+32E HZ2 F DHES =2 CHES s #3R2EHE =
5-2 Pass 02 = 2|Mlstll CHESZ X&stH DHES FEH 02z 2|l ECt
erol 2|Ml £[=X] =elstcy, (AT OHE)
2C HA Al Beep 22|17} LI=Z] .
- A L otr|
6-1 Pass stolsict Beep &2|7} LIR| Q4=Ct,
2.2. Countermeasure
Testing Num A/R Description
1-2 Accepted Al2+0| E21 100000 |3 1970 1Y 1L2 URE BHAT
4-4 Accepted D-day pageE H&stH HMIt “HE1"2 (2|5t S HEH
3. Static Analysis
3.1. Testing Result (Bug)
Issue & num A/R Title Description
Bug 01 : Unread field: °
.. . . = oz £
Eg O AR GUI.DigitalWatch$Bell.isBeeping Bosloan = vocle e
Bug 02 : Call the method
Bug 02 Accept Thread.start() to execute the. un() -> start() 02 A%,
content of the run() method in a
dedicated thread.
Bug 03 :
Bug 03 Accept GUI.‘D.lg|t§IWatch$Be||.play() run() -> start() 22 £4.
explicitly invokes run on a thread
(did you mean to start it instead?)
Bug 04 : Unread field: . . A
A
Bug 04 Accept Logic.AlarmTime.m_timer Timer m_timer £
Bug 05 : Unread field: . . AL
A
Bug 05 Accept Logic.Dday.m. timer Timer m_timer A4
Bug 06 : U d field: . .
Bug 06 Accept ug' nreg '€ . Timer m_timer AHA|
Logic.IntervalTimer.m_timer
Bug 07 : Unread field: . . AL
A
Bug 07 Accept Lershe Stomieiah.m e Timer m_timer 44|
Bug 08 : Unread field: . .
Bug 08 Accept ug. . . I . Timer m_timer AHA|
Logic.TimeKeeping.m_timer
Bug 09 : Unread field: . . AL
A
Bl 0 el Logic.WatchSystem.m_timer Uiy iy <77
Bug 10 : ST z|Cf 7R Bhoj| oSt | T 20|
i igi i 20| stri 2 A3 0|87
Bug 10 Reject Logic.WatchSystem.digitideal(Obj 20| stringbufferE At K7t

ect) concatenates strings using +
in aloop

He
HA O

- 4s0il 2A F&S 0|2

2| oF

[E=3

0jo



Bug 11

Bug 12

Bug 13

Accept

Accept

Accept

Bug 11 : Equality tests should not
be made with floating point
values.

Bug 12 : Self assignment of field
WatchTimer.m_timer in new
Logic.WatchTimer()

Bug 13 : Uninitialized read of
m_timer in new
Logic.WatchTimer()

calDday == 0 -)> ==0f 2 &%

Timer m_timer &

Timer m_timer AHA|

3.2.

Testing Result (Critical)

Issue & num A/R Title Description
Critical 01 : Refactor this method
" . to reduce its Cognitive GUI Layer®&0| Thickst2=2
Critical 01 Reject .
. Complexity from 17 to the 15 S4H0| =2 + 20|l 8IS
allowed.
ATEQO A nHHOf A AJAE
. . QIH|0|M0| THA| MA|E| 97|
Critical 02 : Refactor this code to _1 0140l L°.71| Ejﬂ |72
- , gui®| E0| Thick a2 4~ gtof| gict.
Critical 02 Reject not nest more than 3 c£5t 3t Branch7} 7| 2510
if/for/while/switch/try statements. = ¢ ST et
ftor/ / /ry L25t7| w20 Y IssueS Reject
StRICH.
AIERO] EA IHHOfAM A|AE
" . QTIH|0| 0| BHA| MA|E| 97|
Critical 03 : Refactor this code to .1 foldol L°.71| Ejﬂ |7 T2
N , gui®| Y0l Thick sH2Z 4~ 8fof| gict.
Critical 03 Reject not nest more than 3 - -
if/for/while/switch/try statements =8t 3l g Branch7t 7| s+#l0f
- Zeoty| 20| siY IssueE Reject
SFACE
Critical 04 Accept Critical 04 : Avoid empty if System.out.printin("none"); 22
P statements 2 QlSS ek YAlE
Critical 05 : Refactor this method
" ) to reduce its Cognitive SHE7tSO| ZestHAE0|22
Critical 05 Reject ; -
. Complexity from 53 to the 15 SHEE U7 oFLCt
allowed.
Critical 06 : The Cyclomatic
» ) Complexity of this method GUIQt &&HE DA £0]|7| ThZ 0|
Critical 06 Reject . L
: "buttonB" is 13 which is greater ~ SAL HMEI} €[t
than 10 authorized.
AIEQO] EA IHHOfAM A|AE
o . QTH2{|0|H0| A MA QU7 )&
Critical 07 : Refactor this code to .1 1014301 L°.71| Ejﬂ |27 |0
. , gui®| @ 0| Thick o1& 4~ gtof| gict.
Critical 07 Reject not nest more than 3 - -
if/for/while/switch/try statements =8t 3l g Branch7t 7| S+ #l0]
T LIQ5HY| 20| sHE IssueE Reject
StSCH.
o ) . ATEQ0] EA 2HHOIA A|AE
N . Critical 08 : Refactor this code to STH2{|0|MO| B | 27| T2
Critical 08 Reject not nest more than 3

if/for/while/switch/try statements.

gui@| 0| Thick 312 4= gtof| Qict,
£35S Branch?t 7| 57340



Critical 09

Critical 10

Critical 11

Critical 12

Critical 13

Critical 14

Critical 15

Critical 16

Critical 17

Reject

Reject

Reject

Reject

Reject

Reject

Reject

Reject

Reject

Critical 09 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 10 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 11 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 12 : Refactor this method
to reduce its Cognitive
Complexity from 29 to the 15
allowed.

Critical 13 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 14 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 15 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 16 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 17 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

L25H7| 20 siE IssueZ Reject
St

AIEQIO] HAH 2-HOlA A[AR
2IH2{| 0|4 0| A AA [ RA7 |20
quiQ| F0| Thick 52! 4= gtof| QiCt.
ESESHY Branch?Zt 7| 5 +310]|
T25t7| =20l sl IssueE Reject
SHRALE.

AT EQ0] A HHOA AAE
LI 0] 40| A HAEA7|T)ZOf
guiQ| Y 0| Thick s{2! 4~ hof| QiCt.
ESHSHY Branch7t 7|5 7+&0]|
Ta57| W20l sl IssueE Reject
tRALCE.

AIEQIO EAH 1Ol A A[AE
LI2{| 040 EAH A=A | =20
guiQ| FHO| Thick a{2! 4~ gHof| @iCt.
ESHSHE BranchZt 7| s72&60]

LI Q5t7| If20|| sHE IssueS Reject
SHRALE.

AT EQIO] HH 2-HOIA AAR
LIH2{| 0|40 B A <[4 |20
guie| FA0| Thick si& 4~ gtoi| gict,
E35H S Branch?t 7|57 3840]|
Lesty| 20| siY IssueE Reject
St

AIEQIO] HAH 2-HOlA A[AE
2IH2{| 0|4 0| BEA| A %[ RA7 |20
gui®| F0| Thick 52! 4= gtof| QiCt.
5 3K BranchZt 7| s+80]|
L2st7| W20 i IssueE Reject
SHRALCE.

AT EQ0] A HHOYA AAE
242 0] 40| A HA A7 |TfZOf
guie Y0| Thick 3H&l 4= gtoj| gict.
E5t Y Branch?t 7| 5780
L5t 20| sHE IssueE Reject
SHRALE.

AILEQIO] HAH L0l A A[AE
LI2{| 040 EA A =[RA7 |20
guie| FH0| Thick si& 4~ 9toj| giCt
=5t 3| Branch?t 757310

LI Q5t7| 20| sHE IssueS Reject
St

AIEQIO] HAH 2-HOIA A[AR
LIH2{|04H0| B A =[RA7 |20
guie| YA0| Thick si& 4~ gtoi| gict,
5t 5 Branch?t 7| s7+&0|
L5t 20| s IssueE Reject
SHRALCE.

AIEQIO] DA 2Ol A A[AE
2IH2{|0[40| BEA| A= RA7 |20
gui®| F0| Thick 52! 4= gtof| QiCt.

ol



Critical 18

Critical 19

Critical 20

Critical 21

Critical 22

Critical 23

Critical 24

Critical 25

Critical 26

Critical 27

Critical 28

Accept

Reject

Accept

Reject

Reject

Reject

Reject

Reject

Reject

Accept

Accept

Critical 18 : Avoid empty if
statements

Critical 19 : Refactor this method
to reduce its Cognitive
Complexity from 33 to the 15
allowed.

Critical 20 : Avoid empty if
statements

Critical 21 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 22 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 23 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 24 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 25 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 26 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 27 : Avoid empty catch
blocks
Critical 28 : Avoid empty catch
blocks

St 51l Branch?t 7| s+810
L 23517| 20 3 IssueE Reject
FRALCE.
System.out.printin("none"); 22
21 olo o CH2k HA|E
AIEQIO] HAH 2-HOIA A[AR
LIH2{| 0|4 0| B AHAH [ RA7 |20
guil| YA0| Thick ai& 4= gtoj| gict.
5t S Branch?t 7| S840
L5t7| 20| sHE IssueS Reject
SHRALCE.
System.out.printin("none"); 22
7\|-O-I (t)l-IAO o [HE# D1A|o|-
ATEQIO] HAH 2-HOHA A[AE
LIH2{|0[4H0| B A [ RA7 |20
guil| YH0| Thick ai& 4= 9toj| gict
5t Y Branch?t 7| s+ 80|
L25t7| 20| oY IssueE Reject
SHRALCE.
AT EQ0] HA HHOA AAE
22| 0] 40| EA| HAEA7| =0
gui®| FH0| Thick 52! 4= gtof| Qict.
5t S Branch?t 7| S+ &0f|
L25t7| W20 sl IssueE Reject
FRALCE.
iEE%I‘H A DHHOA A[AE
2IH2{|0|40| BEAH A A7 |20
guie| FH0| Thick si& 4= gtoj| giCt.
LSt &S BranchZt 7| s+&l0]|
L2st7| 20 i IssueE Reject
SHRALE.
AT EQO] DA 2-HOHA AAE
LIHY|O|MO| BEA| HA A7 | ThZ 0
guie| FH0| Thick si& 4~ 9toi| gict,
5SS BranchZt 7|5+ &i0]
L25t7| 20 s IssueZ Reject
FRACE.
AIEQIO| HAH 2-HOIA A[AR
2IH2{|0[4H0| A A [ RA7 |20
guil| YH0| Thick ai& 4= gtoj| gict
5t S Branch?t 7| S840
L5t7| 20| sHE IssueS Reject
SHRALCE.
AT EQ0] A HHOA AAE
LI 0] 40| EAH| HA A7 |20
guiQ| F0| Thick s{2! 4= hof| QiCt.
£t siE Branch?t 7| s+&l0
LR5t7| W20 sHE IssueE Reject
FRALCE.

H 17

o

ol

O||

ol

e.printStackTrace(); &7t

e.printStackTrace(); 27t



Critical 29

Critical 30

Critical 31

Critical 32

Critical 33

Critical 34

Critical 35

Critical 36

Critical 37

Critical 38

Critical 39

Critical 40

Critical 41

Critical 42

Accept

Accept

Accept

Accept

Reject

Accept

Reject

Reject

Accept

Accept

Reject

Reject

Reject

Reject

Critical 29 : Add a nested
comment explaining why this
method is empty, throw an
UnsupportedOperationException
or complete the implementation.
Critical 30 : Add a nested
comment explaining why this
method is empty, throw an
UnsupportedOperationException
or complete the implementation.
Critical 31 : Add a nested
comment explaining why this
method is empty, throw an
UnsupportedOperationException
or complete the implementation.
Critical 32 : "if ... else if"
constructs should end with "else"
clauses.

Critical 33 : Define a constant
instead of duplicating this literal
"000000" 4 times.

Critical 34 : "if ... else if"
constructs should end with "else"
clauses.

Critical 35 : Refactor this method
to reduce its Cognitive
Complexity from 51 to the 15
allowed.

Critical 36 : The Cyclomatic
Complexity of this method
"increaseData" is 24 which is
greater than 10 authorized.
Critical 37 : "if ... else if"
constructs should end with "else"
clauses.

Critical 38 : "if ... else if"
constructs should end with "else'
clauses.

Critical 39 : Refactor this method
to reduce its Cognitive
Complexity from 68 to the 15
allowed.

Critical 40 : The Cyclomatic
Complexity of this method
"digitldeal" is 27 which is greater
than 10 authorized.

Critical 41 : Define a constant
instead of duplicating this literal
"HHmmss" 4 times.

Critical 42 : Define a constant
instead of duplicating this literal
"zz777777" 4 times.

System.out.printIn("") action
4|2t

System.out.printin("") action
st

System.out.printin("") action
4|2t

0000000] 481%40i] Lt2.7] ghed,
final O 83M M4 8H50] 2= 0|
Y [T o HojRlE 2 2

A 2o 2 E HME0(7] WE0
FHE HMEI EUS

A ZEo 2 E O ME0]7] TZ 0

[

FAHE2 HMEZL =AU

03

else 82 7t

9

else f25 F7t

GUIet 2z OMEY| 20| =742
HMEZL =IUS

GUIet 2z OIMEY| W20 &4
HMEZL =US

HHmmssO| 480 Lt22| oH=g|,
final 0| 8sHM &2 250 &= Z0|
IEA 2A-0| O BolR = A 23
7777770| 441540f| LR | =0, final
O| 8ol M &2 P50 == 0|
o 22E0| 4 o= A &S



Critical 43

Critical 44

Critical 45

Critical 46

Critical 47

Critical 48

Critical 49

Critical 50

Critical 51

Critical 52

Critical 53

Critical 54

Critical 55

Critical 56

Critical 57

Critical 58

Critical 59

Reject

Reject

Accept

Accept

Reject

Reject

Accept

Reject

Accept

Accept

Accept

Accept

Accept

Accept

Accept

Accept

Accept

Critical 43 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 44 : Refactor this code to
not nest more than 3

if/for/while/switch/try statements.

Critical 45 : "if ... else if"
constructs should end with "else"
clauses.

Critical 46 : "if ... else if"
constructs should end with "else"
clauses.

Critical 47 : Refactor this method
to reduce its Cognitive
Complexity from 24 to the 15
allowed.

Critical 48 : The Cyclomatic
Complexity of this method
"iconldeal" is 18 which is greater
than 10 authorized.

Critical 49 : "if ... else if"
constructs should end with "else"
clauses.

Critical 50 : Define a constant
instead of duplicating this literal
"000000" 3 times.

Critical 51 : Remove or correct
this assertion.

Critical 52 : Remove or correct
this assertion.

Critical 53 : Remove or correct
this assertion.

Critical 54 : Remove or correct
this assertion.
Critical 55 : Remove or correct
this assertion.
Critical 56 : Remove or correct
this assertion.

Critical 57 : Remove or correct
this assertion.

Critical 58 : Remove or correct
this assertion.

Critical 59 : Remove or correct
this assertion.

HAER o327t E25IaE ZE

+d 27ts

siEg7tsof et oja=0122
SUEE 27 of "Lt

GUIet 2z OME0]7| w20
FHE2 HMEZL 2US

0000000]| 38| Lt22| QH=L|,
final 0| 8sHM &2 PHE0] &= 20|
IEA Aol 4 EojRl= A &
assertEquals(alarm.getAlarmTime(0
).getEnabled(), true) ->
assertTrue(alarm.getAlarmTime(0).
getEnabled()) 2 B4
assertEquals(alarm.getAlarmTime(0
).getEnabled(), false) ->
assertFalse(alarm.getAlarmTime(0).
getEnabled()) 2 HE
assertEquals(it.getlsEnabled(),
false) ->
assertFalse(it.getlsEnabled()) £ ¥4
assertEquals(sw.getActivated(),
false) -> assertFalse() & H4

assertEquals(tk.getDisplayFormat(),
false) -> assertFalse() 2 HZ&

assertEquals(wt.getActived(), false)
-> assertFalse() 2 HE

assertEquals(wt.getActived(), false)
-> assertFalse(wt.getActived()) 2
HE

assertEquals(it.getinEnabled(),
false) ->
assertFalse(it.getinEnabled()) 2
HE
assertEquals(alarm.getAlarmTime(0
).getEnabled(), true) ->



Critical 60

Critical 61

Critical 62

Critical 63

Accept

Accept

Accept

Accept

Critical 60 : Remove or correct
this assertion.

Critical 61 : Remove or correct
this assertion.

Critical 62 : Remove or correct
this assertion.

Critical 63 : Remove or correct
this assertion.

assertTrue(alarm.getAlarmTime(0).
getEnabled() & H4E
assertEquals(alarm.getAlarmTime(0
).getEnabled(), false) ->
assertFalse(alarm.getAlarmTime(0).
getEnabled()) & HE
assertEquals(d.getDisplayType(),
true) ->
assertTrue(d.getDisplayType()) 22
#Ha
assertEquals(sw,getActivated(),
false) ->
assertFalse(sw,getActivated()) 2
HE

assertEquals(wt,getActived(), false)

-> assertFalse(wt.getActived()) 2
HE



3.3. Increase Code Coverage

Before
== Lines to Cover == Covered Lines
1.2k
June 2, 2019, 8:44 PM
1k
= 1,164 Lines to Cover
== 476 Covered Lines
800

688 Uncovered Lines
35.1% Coverage

600

400

200

Wed15 Fri17 May19 Tue21 Thu23 Sat25 Mon27 Wed29 Fri31 June Mon03 Wed 05

== |ines to Cover == Covered Lines

June 8, 2019, 7:23 PM
1k
== 1,124 Lines to Cover
== 515 Covered Lines
LS 609 Uncovered Lines
41.2% Coverage
600 f Events: <

Wed 15 3 O May 19  Tue 21 Thu 23 Sat 25 Mon 27 Wed 29 Fri31 June Mon 03 Wed 05



