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System Testing Combinatorial Testing

Category Partitioning

= Step 1. Choosing categories

o QA HA|AMCQ| Functional RequirementZE 7|t

=551 unite 2 J9

— =
%

|0
Hu
o
i
o

A& TR E
N

12| 7| eIl &
LS

= 1t S =24



System Testing Combinatorial Testing

Category Partitioning Testing

= Step 2. Identify Representative Value
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Combinatorial Testing

Category Partitioning Testing

= Step 2. Identify Representative Value
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Category Partitioning Testing

= Step 2. Identify Representative Value
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System Testing Combinatorial Testing

Category Partitioning

= Step 3. Generate Test Case Specifications

= A 1/O (2) * O22|7|=+ (9) * A (3) * MEH (5) * E+=1t (5) =
1350 7H{2] test cases.

= Property Constraints@} Single Constraints A2
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Combinatorial Testing

Category Partitioning

Step 3. Generate Test Case Specifications

Property Constraints — property A4
v 27 ER B

M| 7|
o
A2
E(H)
2+5)

He2{A|(speciall)
He2{Al(special?)
ol

e
HefA(=H)
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[property DT]

[property DT]

[property DTWD]

[property DT] [property DTWD]
[property DT] [property DTWD]
[property DT] [property DTWD]
[property DT] [property DTWD]
[property DT] [property DTWD]
[property DT] [property DTWD]



System Testing

Combinatorial Testing

Category Partitioning

= Step 3. Generate Test Case Specifications

= Property Constraints — if property &4

VoMM Ee

« default [if DT]
o AHHZ [if DT]
« AHMEN [if DT]

[if DTWD]
[if DTWD]
- 10 [if DTWD]
[if DTWD]
[if DTWD]
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System Testing Combinatorial Testing

Category Partitioning

= Step 3. Generate Test Case Specifications

= =

= Single Constraints (combinational test cases Z0|A| £ 7}E{|22|2]

value7} BHEHO 2 A4Sl TR o] T 5F #IBH E3te|o] HAEE|D &

£ 29
v E4ENHS
- CIZ=0Y [single]
- JHez HE [single]
« Elxt =1} [single]
e 27|35} [single]
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System Testing Combinatorial Testing

Category Partitioning

= Step 3. Generate Test Case Specifications

=  Property Constraints2} Single Constraints 42 = 78| 11|

= IYIO = J2PP|ER = NS
= AE = M7 [property DT] = 1 [if DTWD]
= 2 = W [property DT] = 5[if DTWD]

= Eg = 2|7} [property DTWD] = 10[if DTWD]
= GZ30Hingle) = Z=@-ArZ [property DT] [property DTWD] = 15[f DTWD]
- Moz HiZsingle *  E3-¥ [property DT] [property DTWD] = 20 [if DTWD]
= A& IHsingle) = H2{A|-=2 [property DT] [property DTWD] = AHAL
= 27|3Ksingle) »  H2iA|-speciall [property DT] [property DTWD] . Default [if DT]
= &1} QS(single) = E2{A|-special2 [property DT] [property DTWD] = AR [if DT]

= d [property DT] [property DTWD] = AMEH [if DT]

= Property Constraints@} Single Constraints 42 = HAE AHO|A £
vV 2*2*3*1*1D)+2*1*1*5*1)+2*6*3*5*1)+4
= 206 7}A].

12



Combinatorial Testing

System Testing

— Test Cases

itioning

Category Part

m Test Case No.

Pass

fo= M5 1R2| O

} 0 default AHAf

Mo

11115

Pass

St}

3

KO

tgto] a2l A

FH 21

= Of

2|
=]

43ta, M5 1m2| 3

A El
=

l

M2
1=

= 2/ofo

11215

Pass

= Of

o=, M7 1M2] 18

AH A
10

11315

Pass

Jod
KO

b

b glo] 2| X

T8 =20

= Of

2|
=

St default MAC 2 METH 1IKZ| O

12115

Pass

= Of

MS MEISEL, M5 1RE] O

9lo|9

==

X
=

m
=r
_||_
o
|

oju
[EL

12215

Pass

= Of

o=, MEN 1XZ O

ek M4

12315

Pass

oz M S/ 1 /2| X742 1

AH A
—1o

13115

Pass

foz M £ 5 Rl X2 3

AH A
1o

13125

Pass

o 5 10 }e| X242 1

o=

AH AF
1o

13135

Pass

}10 default MAto 2 M =74 15 ®2| X|LIHE O

REE

13145

10

Pass

OS2 M 7 20 ®z2| X[I2 1

AH AL
—1o

13155

11

Pass

+C|

jod
KO

3

f o] 2|1 N

FH 21

= Ot

foz M & 1 /2| 28

AH A
1o

14115

12
13
14

Pass

+C|

Jod
KO

3

b glo] ag|n o

=

g o2
g of

foz M &7 5 ®2| 24

AH A
10

} 0 default

10

ofl

e/

160

14125

Pass

+C|

jod
KO

3

b glo] a2l A

==

]
o

oz M 4 10 w2l I8

AH A
1o

} 0 default

10

ol

T/

160

14135

Pass

+C|

Jod
KO

3

f Qo] 2|1 X

==

o
)
op2

g of
M Melstn M 2 1 R/2] 3

o= M 4 15 w2l 18

AH A
10

14145

15

Pass

+C|

jod
KO

3

b glo] a2l A

=
1o

md

&2
o=

fo2 M F74 20 ®t2| O

AH A
1o

} 0 default

10

ol

T/

160

14155

16

Pass

St}

b

KO

f glo] ag|xn X

k=l

=

2

=
T

= Ot

2|
=

14215

17

Pass

(Sl

M dEf5tn M S 5 2| O8 S obf 3 =af glo] 2|1 K

14225

18

fglol azln X

2ES OF 3 =21

MES ME{StD M F7H 10 ®2| 2

14235

19
20
21

Pass

7é’l-

AH
&)

14245

Pass

=

3

jol
KO

5

fglol azln X

2ES OF 3 =21

MES MEStD M F7H 20 ®p2| O

14255

Pass

PAgoz A &4 1 w2l O3S orf 3 =it glo] J2(2 X

s
e

Mehoz M

q

Al
~

14315

22
23

Pass

foz M £ 5 W2l 3

SEER

o=

A EH
==

q

Al
=h

14325
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Combinatorial Testing

System Testing

— Test Cases

itioning

Category Part

m Test Case No.

Pass

jod
KO

3

tgto] a2 A

Yg ofRd 1

Moz M 27 10 ®2| 2

EHS
==

l

X

14335

24

Pass

Jod
KO

3

tglo] a2l A

+H =21

= Of

PAajstoz M 2 15 |2 13

EHS
il

l

X

14345

25

Pass

jod
KO

3

tgto] a2 A

+H =21

= Of

FAAto2 M S 20 Rt2| 22

EHS
==

ol

X

14355

26

Pass

c}.

3

ot

St default Ao 2 M = 1 &f2| 228 ofFa Zat @0 2|1 A

15115

27

Pass

0

HSl 0 default Ao 2 M 274 5 ®t2| O

2 ME
= = "1

E|

S
S

8- AP

15125

28

Pass

15135

29

Pass

2|
=]

15145

30

Pass

finjal

HStD default MAC 2 M SJ4 20 2| O

2 ME
= = "1

]

S
S

=% - Az

15155

31

Pass

= Of

2|
=

Mg MEtstD M 27 1 R/2| O

elo|o

==

X
=

al

=¥ - A

15215

32

Pass

= Of

2|
=

4 =) 5 mg| 1

15225

33

Pass

= Ot

2|
=

M =2 10 Af2] 2

=
oju

15235

34

Pass

= Ot

=9 15 "r2| 1

q

xd

=
oju

15245

35

Pass

= Ot

2|
=

MS MEStD M F7H 20 ®E2| O

elo|o

==

X
=

al

=
oju

15255

36

Pass

0

dq

xd

15315

37

Pass

oz M £ 5 A2l S ofFH Zat §lo] 2|1 A

AHA
1o

15325

38

Pass

2|
=]

15335

39

Pass

il

foz M £7 15 ®2| 2

AHA
1o

15345

40

Pass

= Ot

foz M £ 20 RH2| 13

AHA
1o

15355

41

Pass

o= M 1m2| 2

AHA
10

21115

42

Pass

= Ot

=l
=

MS MEStD, MFH 1E 3

21215

43

Pass

= Ot

2|
=]

Moz, MFH 1xE 2

21315

44

Pass

Moz MR IXEl O

AHA

0 default

10

EL

22115

45

Pass

md

22215

46
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Combinatorial Testing

System Testing

— Test Cases

itioning

Category Part

m Test Case No.

Pass

oz, M5 1me2| 28-S ofF3 =at §lo] Ja2ICH

AH A
10

22315

47

Pass

OS2 M FH I W2 X2H= O

AH AL
=]

23115

48

Pass

oz M B 5We XNeHE 1

AH AL
k=]

2.3.1.25

49

Pass

fo= M F7H 10 ®2| X| 272 D8-S ot 3 =t 8lo] X| 2Lt

AH A
10

2.3.135

50

Pass

OS2 M S 15 2| X|/M=2 2

AH AL
1o

2.3.145

51

Pass

fo= M F7H 20 ®2| X| 272 D8-S otF 3 =t 8lo] X| 2Lt

AH A
1o

2.3.155

52

Pass

md

= Of

o= M FH 1 /2 38

AH A
10

} 0 default

10

24115

53

Pass

0

toz M =7 5 Atg| 1

AH A
1o

Sl default

ey

24125

54

Pass

o| aalc.

b et

k=l

md

[}
o

= Of

o= M FH 10 w2 I8

AH A
10

Sl default

ey

24135

55

Pass

o= M FH 15 w2l I8

AH A
10

Sl default

ey

24145

56

Pass

o] a2lich.

b et

k=l

md

=]
o

= Ot

Myo= M £ 20 Re| 17

£ MEHSI default

24155

57

Pass

24215

58

Pass

AH
~f

24225

59

Pass

24235

60

Pass

AH
~f

24245

61

Pass

24255

62

Pass

md

= Ot

oz M FH 12 28

AH A
10

24315

63

Pass

= Ot

=M 5 mel I8

q

<l

243.25

64

Pass

o= M FH 10 w2 I8

AH A
10

24335

65

Pass

il

24345

66

Pass

= Ot

fo= M FH 20 w2 I8

AH A
10

24355

67

Pass

foz M £ 1 ®2[ 3

AH A
10

1 default

EH 3|

o

25115

68
69

Pass

foz M £ 5 ™2l 3

AH A
10

1 default

EH 3|

o

25125
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Combinatorial Testing

System Testing

— Test Cases

itioning

Category Part

m Test Case No.

=l

Pass

o2 M F7H 10 }z2| 28-S ohF 3 =it glo| a2t

AH A
—1o

MEHS D default

25135

70

Pass

o2 M &4 15 }2| 28-S ohF 3 =it glo| a2t

AH A
—1o

MEHSI D default

25145

71

Pass

o= M F7H 20 }z2| 28-S ohF 3 =it glo| a2t

AH A
—1o

MEHSE D default

25155

72

Pass

o521 /e Ogs ofF =ap §lo] a 2oy

25215

73

Pass

sl o =7 5 A2l 18

q

A EH
(|

N E=X
1=

25225

74

Pass

43t M 74 10 2|

El
=4

q

xd

=2
=

25235

75

Pass

o M £ 15 Atal 1

q

A EH
(|

N E=X
1=

25245

76

Pass

WSt M S 20 2| 1

El
=4

q

xd

=2
=

25255

77

Pass

Mygez M £ 1 /2 O

Meyst

o=

A EH
(|

q

Al
il

25315

78

Pass

foz M £ 5 &2 2

BB 44

l

X

25325

79

Pass

Fdoz M £ 10 ®t2| O

s
=

Metoz M

q

=

Al
=t

25335

80

Pass

ot glo] e,

oLRE =

2|2
o=

Fgdoz M &7 15 /2| 2

5
et

Mejoz M

q

=

Al
il

25345

81

Pass

Myoz M F7H 20 W2l O

Meyet

Ol

A EH
(e |

q

=

Al
il

25355

82

Pass

+C|

Jod
KO

b

F8lo] J2j X

7 =21

= Ot

fo= ME 17te] 1

AH A
10

} 0 default

EH3]

=] X=X
2=

Al

16.1.15

83

Pass

+C|

Jod
KO

b

F glo] ag|n XN

FH =21

= Ot

fo= &7 Satal 1

AH A
10

} 0 default

EHG

(=] X=X
2=

Al

1.6.1.25

84

Pass

fo2 M%7 10%t2| O

AH A
10

} 0 default

10

E

Al

1.6.135

85

Pass

+C|

Jod
KO

I

f glo] 2|1 X

F8 =20

= Ot

foz MFH 1572 18

AH A
10

01 default

10

E

Al

1.6.14.5

86
87

Pass

+C|

Jod
KO

I

f glol 2|1 N

£ 20

2 Ot

foz MFH 20%2| 18

1o
o=

AHA

0 default

EHG

(=] X=X
2=

Al

16.1.55

Pass

+C|

Jod
KO

b

F glo] ag|ln M

T8 =21

= Ot

toz ME7 1R 12

Meist

x|
=]

ol

Al
=h

i

1.6.2.15

88
89
90
91

Pass

foz M 5RE| 2

Meist

o=

x|
=]

al

Al
=h

i

1.6.2.25

Pass

+C|

Jod
KO

b

b gto] a2l A

£ =20

= Ot

foz MFH 10%2| 18

Meist

o=

x|
=]

16.235

Pass

fo2 M&E7 15Kzl O

Meist

o=

x|
=]

al

Al
=h

i

1.6.24.5

Pass

+C|

Jod
KO

b

f glo] dz2|1 X

fo2 ME7| 202 O

Meist

o=

x|
=]

ol

Al
=h

i

16.255

92

o



System Testing

Combinatorial Testing

Category Partitioning — Test Cases

Co [remtcameo | g,

93 1.6.3.15
94 1.6.3.2.5
95 1.6.3.3.5
96 1.6.34.5
97 1.6.3.5.5
98 17115
99 1.7.1.25
100 1.7.135
101 1.7.145
102 1.7.155
103 17215
104 1.7.2.25
105 1.7.235
106 1.7.245
107 1.7.255
108 1.7.3.15
109 17325
110 17335
111 17345
112 17355
113 26.1.15
114 2.6.1.25
115 2.6.1.35

EA-L2ES MBSt Mo 2 MEIGH Maoz MEJH 1Mtz 222 offH 2ut 80| Q2|1 XME Lt Pass
EA-L2E HEStD Mo 2 MEIGH Maoz MEJH SWE| 22 offd 2ut 8io] Q2|1 XME Lt Pass
EAl-2ES HEStD MMEio 2 MEISE Moz M 10R2| O2lS otF 2 Zah §lo] 2|10 X Fetrt. Pass
EA-2E WEStD MMEio 2 [EIGH Moz MEJH 15R2| O2lS otF 3 Zah §lo] 2|10 X Fohrt. Pass
BA-2ES MBSt MME o 2 MEIGE Moz METH 20R2| O2lS oOfF 3 Zah 90| 2|10 XEShrt. Pass
H2iA|-speciallE MEHSI default MO Z MZ7H IRt2| O &S OfF 2 =1t 10| A2|10 XMZESHTL. Pass
E 2 A|-speciallg& MEiSI D default Ao 2 MEZJH S5K2| 1212 OFF & w1t §lo] d2| 1 MRSt Pass
HEA|-speciall2 MENSI D default At 2 MM 10R2| 1212 OFF & 23t 9l0| 12|12 XMEAsiCH Pass
E 2 A|-speciall2 MEASIT defaul OS2 MEN 15%2| 122 ofFH 21 810] 2|1 NS Pass
E 2 A|-speciall2 MEAS}T defaul OS2 MEH 20mt2] 12S otFH 2t §lo] 2|10 XSt Pass
E&fA|-speciallE MEISID MEHT o= MElsE Mao= MEJH 1me2| 22S oOtf 3 =at §io] 2|1 XM E skt Pass
B &fA|-speciallE MEISI0 MEHT o= MElsE Mao= MEJH Smeg| 28-S offd 2ot §lo] 2|1 XME skt Pass
H2{A|-specialle MEHSID MEF oz MENSE Ao =2 MZ7H 10Kt2| &S ofF 2 &1t ¢l0| A2 MZESHTL Pass
HB{Al-speciall2 MEiSID MEFOZ MEHSE MAto = M 15Kt2] 122 o2& H ot @lo] J2| 1 NE STt Pass
H{A|-specialle MEHSID MEF oz MENSE Ao 2 MZ7H 20Kt &S OofF 2 &1t 10| A2 MZESHEL Pass
HB{Al-speciall2 MEiSID MME O 2 MEHSE MAto = METH 1A2| D22 o2 3 Fat 210 J2|1 NZESHTt Pass
E&{A|-speciallE MEISID MMEiO = MElSE Mato= MEJH Sm2| D8-S otfd 2ot gio] 2|1 XM E skt Pass
B fA|-speciallE MEISID MMEO = MEHSE Mato= MEJH 10M2| O28S offH =at gio] J2[1 MFeet Pass
B 2fA|-speciallE MEHSID MAMEO = MEHSE Mato= MEJH 15K2] 28 OffH ot gi0] 2|1 MFoHot Pass
E{A|-speciallg MESI D MME O 2 MENSE MAlO 2 MEJA 20Mi2| O2S o2 Huf 10| 2|1 AMZEstrt Pass
7|Z9| O|0|X|E E2{2tA HEA-L2S MEISIT default MAO 2 ME 1K2Z| 222 o223 Zat gio] J2Ick Pass
7|1Z9| O|O|X|E 2AM ERA|- =S MEHSIY default M40 =2 ME/H SA2| D22 OFFH =at 9{o] ATt Pass
7|1Z29| O|O[X|E S QAM EA|- =S MEHSIY default 4oz M7 10%2| O8S obF 3 =1 glo] Jglch Pass

17



System Testing Combinatorial Testing

Category Partitioning — Test Cases
m 211

26145 7|Z0| O|O|X|E E&{QtA EA|-=2S MEHSIT default A0 2 MT7H 15R2| 222 OFR 2 Zat glo] J2lct. Pass
117 26.155 7|Z0| O|O|X|E E&{QtA EFA|-=2S MEHSIT default A0 2 MT7H 20Ri2| 222 OFR 2 Fap ¢lo| J2lct. Pass
118 2.6.2.15 7|Z2| O|OIX|E =AM EHA|-=2S MElStD MHF o= MEist Myoz MEH 1x2| 28 S otF e 21 §lo] aglct Pass
119 26.2.2.5 7|1Z2| O|OJX| & S2{QAM EEA-L2S MBSt MEFo 2 MEiGH Mydoz MEH S| O8 S oOtf 3 =1 §lo] J 2tk Pass
120 26.2.35 7|1Z2| O|0[X| & SN EEA-L2S MEStD MEAOoZ MEIG Mydoz MEH 1082 18-S OfF 8 =at §lo] A IC,. Pass
121 2.6.245 7|Z2| O|O[X| & SN EEA-L2S HEStD MEFOoZ MEIGH Mydoz MEH 152 D8-S OfFE =at glo] AzIC, Pass
122 2.6.2.5.5 7|1Z2| O|O[X| & SN EEA-L2S HEStD MEFOoZ MEIGH Mydoz MEH 202 D8-S OfF 8 =at §lo] A ZIC, Pass
123 2.63.15 7|1Z2| O|O[X| & SN EEA-L2S MBSt MME o2 MEIGH Mydoz ME 12| O8 S Otf 3 =1 g§lo| J2ict Pass
124 2.63.25 7|Z2| O|O[X| & S2{QAM EEA-L2S MBSt MME o2 MEIGH Mydoz ME Swe| O8 S O3 =1 §lo] J2lct Pass
125 26335 7|Z2| O|O[X| & SN EEA-L2S MBSt MME o2 MEIGH Myoz MEH 10Mz2| 28-S OfFE =at glo] A zIC, Pass
126 26345 7|Z9| O|0|X|E E2{2tA EEA|-L2S MEISI T MMENO 2 MENSE MAto 2 MEJH 15Ki2| 128 o2 3 Hut gio| J2Ick Pass
127 26355 7|Z2| O|O[X|E S2AM EEA-=2S HEStD MME oz MEIGH Mydoz ME 202 28S OfFE =at glo] AzIC). Pass
128 27.115 7|Z2| 0|0|X|E 22N EB{A|-specialle MEHSIT default MM 02 ME7H 1RE2| 1212 OFR 3 2o} 90| AICk Pass
129 27125 7|E9| 0|0|X| & E2{2tA EE{A|-speciallE MEHSIT default MAOZ ME7 52| 222 OfF 2 Fuf gio| d2ICt Pass
130 27135 7|Z0| 0|0|X| & £2{tM HE{A|-speciall® MEHSIT default At 2 MEZJ)| 10Mt2| 121 o2& Huf glo| J2Ick Pass
131 27145 7|Z9| 0|0|X| & £2{M H2{A|-speciall® MEHSIT default At 2 MEJ)| 15Kt2| 121 o2& Huf glo] 12l Pass
132 27.155 7|Z=9| O|0|X|E SN EE{A|-specialls MEHSIT default MAO 2 ME7H 202 O &2 OFF 3 St 90| I 2ICt Pass
133 2.7.2.15 7|Z2| O|O|X| & 22{2AM E2|A|-speciallE MBSt MEHF o= MEIG Mydoz ME 12| 185 otfd =t glo| J 2t Pass
134 27225 7|Z=9| O|0|X|E =2{2FA E2{A|-speciallg MEHstD MEEF o= MEist Moz MEJ 5Ki2| O8lS otF & Zat glo] J2Ict Pass
135 27.2.35 7|Z9| O|O|X| & =2{2FM E2{A|-speciallZ MEHSID MEHTOZ MENDt Moz MEH 102 122 offd =of gio| 22Ich Pass
136 27245 7|Z=9| O|O|X| S E2{2tA E2{A|-speciallg MEHSID MEE o= MEHSH MAo 2 MEH 15K2| 128 ofFa ot gio| AzIct Pass
137 2.7.25.5 7|Z2| O|O|X| & 222N EE|A|-speciallE HE4SIT MEF o= MEIG Mydoz MEH 202 22S OfF 2 = ot glo] a2t Pass
138 27315 7|Z=9| O|O|X| S E2{2FA E2{A|-speciallg MEHSID MMEio= MEHsE MAlO 2 M&TJH 1Rt2| 122 ofF 3 Hat glo| J2Ict Pass

Re)



System Testing

Combinatorial Testing

Category Partitioning — Test Cases

o | ot caseo- | 3

139 27325 7|Z=0| o|O|X| &
140 27335 7|Z=9| o|O|X|IE
141 27345 7|&2| o|O|X|&
142 27355 7|Z=9| o|O|X|IE
143 18115 H Al special2&
144 181.25 H Al special22
145 18135 H Al special2&
146 18145 H Al special22
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160 19.135 M

161 19.145 M

£ 29t EB{A|-speciall&

I’l
a2

= 2tA B2 A|-speciall

rx

= 2tA| EE{A|-speciallS

rx

= 2tA B A|-speciall2

rx
12

dEHSE T default

rx

EHSE 0 default AHAO 2 X

x

EHSE 0 default AHAFO 2 X

rx

EHSI T default AHA O

rx
iy

rx
Jm
r&l
iR}
|o
rx
Ju
rot

rx
Jm
r&
iR}
|o
rx
Jm
ek

rx
Jm
rel
A
|o
rx
Jug
rot

rx
i
&
A
lo
rx
i
rot

rx
Jm
rel
A
|o
rx
Jug
rot

rx
i
rx
iy
|o
rx
oy
ot

&

rx
Jm
rx
Jug
|o
rx
Jug
rot

rx
iy
rx
iy
|o
rx
12
ek

rx
Jm
rx
Ju
|o
rx
Ju
1ok

| |5

rx
1
1= [ L= RN = PR = RN = S
rx
10
|o
Hu R HU HU HU O HU R HU MU HU
rx
1o
ok

rx
4n

mo mo mo mjo

1

O [ ok
BH
= s
X rx
Jqm m

Jp
Ot
kel
1=
rx
Jm

e} 1

kJ
1=
rx
1z

MEA 1R O
I:

NET 5SRE| 1

M52 102 a1
M5 15%2] D8 S otF &

ME7 20m2| 1S o2

NN 1= W=
|o
HuU
X 0

0z 0x O0x
lo |o

Hu Hu

r| -|r| 4n

HE

1=
0z
lo
Hu
rx
4n
=
i
192}
A
i
]

E

mjo

=
0z
|o
Hu
rx
-n
=
N
o
A
o
[
o
o
e}

|o
rx
1z
i

>

|o
rx
1z
rot

0x

ME7 1omel 8-S OtFE =1
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— Test Cases

itioning

Category Part

b
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toz MET 20|z 1

AH A
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St default
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Pass
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3

Fglo] Jzj X

7H =21
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179
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Category Part

m Test Case No.
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o= M7 102 J8= o3 =ap §lo] J2lCt.

B3t 44
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7|Z90| A28 E232tAM HE|A| special2g X
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oz dFH 152 J8= otF 3 = glo] JalCt.
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= o o
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Pass
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29.155
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PAgo= M5 S/e2| O8s ofF3 2ot glof] J2lcy.

5
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Pass

29335
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= Ot

Myoz MM 15/ 1

=gt

29345

Pass

Myo 2 MEM 20W2| 1
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= g3 &1}
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2 H5H 102 3

He SN EE-H=2
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.
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ol Moz ME 15mz2l I8

Meist ol
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29242
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Pass
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AH A
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Pairwise Combination Testing

= Property constraints2}t Single constraints 4& =
File I/O (2) * 12|7[=+H9) * Aa3) * A FH|(5) * S22}
S A

test case== PICT(pairwise combination test tool)

= Tcon - BlEg T T ee TF PowapaIt (A5 8 S [RES e e
TER BEE MO E20) c23H) .”)
e 0 - HEGED], =222 - A &) a7
JElpl BT MME T TS, Saet0), YR, ZEAIN, 2EAs, 2EAs, A Has 0o - i =1
g Lt AL oALLG| d Z 2 s -
%W 15, i is, =T
IF 12212/ =
IF [3212]] = — :
= IF [32]2]] €5 =/l » 2EE » =27 0~3 (C) » Program Flles » PICT
S — 1
= A =] | res:ixt - 2% M UUINCIOWS T SySLEM Lm0, €48 1
T = S Microsoft Windows [Version 6.1.76881
— = Ty = Al B oot s 5 s 1. —
2 Euf":(lg :LLEI(?\ Jﬂjf)) EM %l E5H Copyright (c? 2089 Microsoft Corporation. All rights reserved. = e /E
3 Tre Moo B = _ o]
= ﬁi%B BIHTNM‘H"' %‘Ug 1 SWUsersBIinded .. 05-11-10 2= 28 Z&
- EREN x‘:‘l?) |2 JI\HDMEH 06-02-20 2 .. HIML 2
SC %S 22 SEE o) apal : Hsersyed .. 13-06-01 2=. ==&
- = = AH S EH = = S
1= HZEah? EEEY HOE
7:| _ll- 8= §% =7 Selalh = 5 :WProgram Files>cd PICT
| - = El A
= 9= Fa32 gac E} e 1 ram FilesWPICIdpict Tc.txt > res.txt
0= 2523 gz MmE - or: Parameter value type mismatch: IF [
- HEE 22 Al =2 10 H
res.txt n= HEsr XEI—E'—J 22 J\HEMEH
O 2= ;IPE;B EEJE\ gw‘ ioE| }g iWProgram FilesWPICT>pict Te.txt > res.txt
A - EEEN] EENE 2™ 2g
- 13 RG] EENE: T :WProgram FilesWPICT>_
— = EREd, S Al52 B
14 e AN 22 &
15— 2322 Jal 22 o
- EREY, I=mE WHE g
16— EREY, EENE: 87 15
- Ry, I LI
17(= ES gz 2E " 15
- HESD ATH E D
18= CRk =5zt WmE o
- ||5252 Seyuy Bae b
. =& = WA B
e RS sclile - MBIy o o e 9—' OjCcC = Ol _Q_O|.O:|
o |58 Ga  amA | HHERa —= o
2= LEE g %giﬂ a0 0 c . .
- = i, =
Pairwise combination
e B ERER EEES] bmy
EEES; [ P |
- HES? AEM 22 1
acf- lfce Het 25a b ' Test case AHAd
serof 1 | WSt ERER] EREE o o
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Pairwise Combination Testing

= 2067}X|2] test case=0| 457X 2 2242l

(IF 2UES AHESI0 Property constraintsE BFHA|ZA 4= UCH)

TC.txt o] LY :

o0 : KAHSHT|, 297

Jg2(7] - A, *—”.*H—?JI, K27, 32t0], Y2, E2{A|N,
HEA|ST, EBA[S2, M

AAF - 7|2 M X AHA—|EH

*1':771| 1, 5, 10, 15 20

FIA2|7]] = "X[27H" THEN [ &}] |
F[2[7]] = "MA{27]" THEN [{5F 771|] =
F [A2]7]] = "HE" THEN [U5F7H] = 1;

24
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Pairwise Combination Testing — Test Cases

m Test Case No.
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o= M5 1R2| O

AH A
—1o
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Jod
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=
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Pairwise Combination Testing — Test Cases
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System Testing
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Static Analysis

4> mun rr g <2

= inspection, workthrough?} &2 =X 0l gy, 38 2

o =75 &8ots YEO| ULt
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Static Analysis Procedure

procedure Prog is
begin

Compiler
end Prog; End

" Compiler’s : ’

l

IL

0101...1001
1000...1010

Translator

l

(12

Tool’s
Intermediate Language

J

Static
— Analysis
Tool

Database Reports

29
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Static Analysis Type

REES

IC R ==3¢c T2 Lo Z202 AFSE AAAET} YK HA
P iﬁiEQ_l L £ 0f iij-ﬂf €2 272 9 SEHEE 53
B (Cyclomatic Complexity)
Z=F 3L oA HE2[ AMEO| 2t=El = SHA| 7 X[ G
Memory leak  Sya Moot waste 25 S
st o Buffer Overflow / =2 7]cH f_E LHODHA-I HEZE CIRE= 5 @5 2HAISHY

ZE IOl dlojE AYET U TN 7K F4 08 AN

Buffer Overrun AMEE =

N
NullPointerExcept Z=23 A E L{O|A HHE M A
ion SiF S0 AtgStein B [ LSt 2H
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Static Analysis Tools

HE3 29

DRI AL BRE 2 E 72 CHSE Q0J(C,CH+Java 5) K|
http://www.campwoodsw.com/sourcemonitor.html

Ateb Z2 7 00| oot &2 I HAF =4

SourceMonitor

PMD http://pmd.sourceforge.net/
FindB AHt T2 A10{0f TSt A4 FE 2R BEM &3
s http://findbugs.sourceforge.net/
puy = = ope
CppCheck C/C++ TEI AA0{0f [t @& M =37

http://cppcheck.sourceforge.net/

CIASE AHAO{(C/C++, Java, PHP §) AATE &M £ 10|,
Sonar of 88 &4 7t

http://www.sonarsource.org/

AtBF =220 Ciot 2 #&E &4 OF dAr =7
http://checkstyle.sourceforge.net/

C/C++ Z2 " A0{0f| Ofet 2E #F &+ 0| F AL =+
http://dev.naver.com/projects/nsiqcppstyle/

it
-
|
e
ujo
ol
~
el

CheckStyle

N'SIQ CppStyle
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Clover

= £ 20679 Test caseE53 & A E 1 H = Code coverage =2HQI

File Edit Refactor Source Navigate Search Project Run  Window Help

irh . @gEgvéﬁé&é@v@v%vov%véaﬁ@vgggangfpgsblgl®§§lvé|v“, G- v A m | e Ja\,raEE Quick Access
ackage arer J| DrawOnTop,java reEVIew.java J| DrawEllipse.... ] ecialEffec... ) ecialEffec... J| Drawline,java I DrawRectangl... J| Drawin EC.. £
[# Package Explorer 57 = B8 DrawOnTop,j Preview.j DrawEllip: SpecialEff SpecialEff Drawline, DrawRectang| DrawingObjec... 32 | ™ = E
B6le ¥ | sofme -1
) _ e 81 9= public int getisex() {
4 5@ = modling 117 [svny/203.252.1¢ a2 2 e
> = Referenced Libraries 83 2] H
4 % src 117 84 2627 public duuble.getx{int index){ (3
b MR (default package) 117 85 2627 return x[index];
» mi JRE System Library [JavaSE-1- - —— B
» =i JUnit 4 ‘. s
b (& res 90
b E MEES S Console %] ErrorLog 3¢ Problems @& Javadoc Declaration Properties §3 LogCat @Coverageﬁcplo.. = ® un Explorer @' ibuti @ Claver Dashboa = E
& ol Br@s@s @00 »h@er o BDEED -
. i - Settings . u . .
Show. |Apniicaiian, classes 25083 Metrics for: DrawingObject.java
H : Covie Av Me G C .
em o v IViE Lpx px Structure Test Executions
4 g modling O 83.9% 27 530.0
4 8 (default package) I 33.9% 27 5300 Packages: - Executed Tests: 0
5 [J] DrawEllipse java oo 73.6% 13 18.0 Files: - Passes: 0
S WDiingObjectiava ] o | Classes: 1 Fals 0
& [J] Drawline java | —— ] ?8.5% 13 18.0 Methods: 10 Errors: 0
b [J] DrawRectangle java I 73.6% 13 18.0 Statements: 48
b [J] DrawShape java CC————— 1 o00% - 00 Branches. 12
b [ DrawTool java o e 845% 33 2470
&[4 Filelo java s 78.9% 36 18.0
b 4] Screenjava [ 96.2% 1.8 79.0
b [J] SpecialEffect java . 72.2% 8.9 107.0
Source
LOC: 116 NC LOC: a5
Total Cmp: 25 Cmp Density: 0!
Avg Method Cmp: 1.3
4 UL »
Writable Smart Insert 1:1
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= = 206749| Test cases= R 5= AlMS|E D

« Interface ClassQ| 4<% =|AH

o MAMEl 2067|129 Test caseHzZ2 R = 7| =
HAESHE QAKX 100%2| Code coverageE
-

=0l tiet 3

- FHE 5 Sl oM At
Z0[2tal of .

- A|2E HAETS
oM FHHL =

CDF ’A~:7f HA<AA

EIO
o
&

—_

“t = Code coverage 2}9l

L = A'L-I_

s== TdoH0
C Sk A o
=232 T+ URE

Cof gt LiE= =4otA|

2 20| coverk|X| EU=X]

public double getsx(){ return sx; }
public double getsy(){ return sy; }
public double getex(){ return ex; }

PO ®

F T e

public double getey(){ return ey; r

public void setisex(){
this.isex = 1;
¥

public int getisex() {
return isex;

public double getx(int index){

/573
7573

6874 -

6874

return x|index];

¥
public double gety(int index){
return y[index]; 34



System Testing Clover

Clover

= Treemap Report

4] DrawEllipse.... )] SpecialEffec... ] SpecialEffec... ] Drawlinejava 4] DrawRectangl... ] DrawingObjec... u Clover Cove... % ' Clover Cove.., > |

(3
SpecialEffect
7221%
]

= Conscle @] Error Lo % Problems @ Javadoc Declaration [ Properties 533 LogCat Coverage Explo... 27 Test Run Explorer Test Contributi... Clover Dashbea.. = O
9 s P g ge bxp P

L@@ Boe - pr(Fe=0/EBEET -

show: | Application classes ~ Seling:  Metrics for: Drawline.java
Ee cove Av Me Cpx Cpx Structure Test Executions
4 g modling e 83.9% 27 530.0
s [ (default package) D 53.9% 27 530.0 Packages: - Executed Tests: 0
i [J] DrawEllipsejava I 73.6% 13 180 Files: - Passes: o
& [J] DrawingObjectjava | —— =t 13 250 Classes: 1 Fails: 0
- » ) Drwlnejva 13 Methods: 14 Errors: 0
b [J] DrawRectangle java [— RN 13 180 Staterments: 34
5 [J] DrawShapejava | | 0.0% - 00 Branches: 8
5 [J] DrawTool java e 845% 33 247.0
b [3) FilelO java e 75.5% 36 18.0 E—
i [J] Screenjava el 96.2% 18 79.0 LOC: 28 NC LOC: 80
i [J] SpecialEffectjava T 72.2% 8.9 107.0 Total Cmp: 18 Crmp Density: 0

Avg Method Cmp: 1.3
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System Testing Clover

Clover
= Cloud Report

4J] DrawEllipse.... )] SpecialEffec... 11| SpecialEffec... 4J] Drawlinejava 41 DrawRectangl... 4J] DrawingObjec... “ Clover Cove... ) Clover Cove.. 52 | P = C

DrawEllipse DrawLine DrawRectangle DrawTool DrawingObject FileIO screen S peCI a | Effe Ct

Froject risks | Quick win5|
Project medling - Include classes from sub-packages
i Refresh

Bl Console @] ErrorLog '®/ Problems @ Javadoc [, Declaration Properties 38 LogCat @CoverageExplo... by @TEit Run Explorer @TE;‘-t Contributi... ®=:|C-'EI'Deihbce... = £

RE@BRABS We e - pr([Fes= 0/EET -

show: |Application classes ~ SEMiNGE  Metrics for: Drawlinejava
Elem Covie Av Me Cpx Cpx Structure Test Executions
4 Tz modling O 83.9% 27 530.0
4 3 (default package) e 83.9% 27 530.0 Packages: - Executed Tests: O
b ] DrawEllipse java T 78.6% 13 180 Files: - Passes: 0
&[4 DrawingObject java N 89.9% 13 250 Classes: 1 Fails: 0
o ) Drawlinejava 78.6% Methods: 14 Errors: 0
i [J] DrawRectangle java [ —— 13 15.0 Staternents: 34
b [4] DrawShape java | ] 0.0% - 0.0 Branches 8
>[4 DrawTool java e 84.5% 3.3 2470
b [ Filelojava I 75.9% 36 180 F—
b [X] Screenjava TN 96.2% 18 790 LOC: 38 MNC LOC: an
5[] SpecialEffect java T 72.2% 8.9 107.0 Total Cmp: 18 Crnp Density: or

Avg Method Cmp: 1.3




System Testing Clover

Clover

= (Clover Dashboard

—

El Console &) Error Log ['Q‘ Problems @ Javadoc @9 Declaration [ Properties 23 LogCat @ Coverage Explo... @ Test Run Explorer @ Test Contributi... @ Clover Dashbeoa... &3

Coverage 10 classes, 1,574 / 1,99€ elements

s3.5% [N

Test Results o/ 0 tests 0 secs

Most Complex Packages
1. 82.9% [ <=fzuit-pkg (520)

Most Complex Classes

. 84.2% [ cravimocl (244)

. 72.2% [ zo=cizicffect (107)
. 96.2% [ screen (79)

. 89.9% [ or=vingobject (25)
. 72.5% [ or=vElips= (18)

L R R T R

Top 8 Project Risks
SpECI a | E'ﬂ:e Ct FileIO DrawRectangle DrawTool DrawLine DrawingObject Screen DrawEllipse

Least Tested Methods

1. 0% DrawToaol.filldecalcolor{int,int.int,int,Color) : BufferadIimage (13)
2. 0% Screen.r() : void (1)

2. 0% SpecialEffect.gatdecalflag() : int (1)

4. 0% SpecialEffect.gatlighton() : boolean {1)
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Static Analysis Tool

= Coverage Report(PDF)
B coveragepdt - acobe Reacer " = | |
oz BEE 270 W) =sTH)
EF N | 3

T EEEIR RO e

Clover Coverage Report project stats: LOC: 2,724 Methods: 197

modling Coverage Report NCLOC: 2262 Classes: 10

Coverage timestamp: 6 6 2013 18:57:15 KST Files: 9 Pkgs: 1
Branch Stmt Method |Total

Clover database 6 6 2013 17:04:49 KST 71.8% 87.6% 84.8% |83.9% I

Packages Branch Stmt Method |Total

default-pkg 71.8% 87.6% 84.8% |83.9% TN
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Sonar
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Sonar

Sonar

=810 MX|2 Chst £ 79}

g 7|g o SE[A 0| HLe R

Cret A0S AR O]

Architecture & Design

Comments

Coding rul

Sources

E5

O

Duplications

Unit tests

Potential bugs

Complexity

1
HL
o
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System Testing

Sonar

Sonar

= Sonar Server £

BN Sonar e B ) |

280138683 <DIR> solaris—sparc—64
2013-86-03 <DIR> solaris—xB6—32
28138683 <DIR> windows—x86—-32
20138683 <DIR> windows—x86—-64
' @ HOE
2] 78.661,.242.888 HIO|E HE

C:Wsonar—3.5.1%hin*cd windows—x86—64

C:lzonar—3 .5 . 1%hintvindows—xB6—64>5tartSonar . bat
i —» Wrapper Started asz Console
Lawnching a JUM. ..
Wrapper <Uersion 3.2.3> http: Aurapper.tanukiszoftware.oryg
Copyright 1999-2006 Tanuki Software. Inc. All Rights HReserved.

i 20138686 21:35%:81 . 589:IHF0: :Logging to org.sonar.application.Filter
edLogger@?cd4?2be via org.sonar.application.FilteredLogger
Jum 1 1 2013-86—86 21:35:81 .823:IHF0:: jetty-6.1.25
Jum 1 1 20138686 21:35:83_.586:-IHF0::H0 JSP Support for -, did not find oryg.
apache . jasper._.servlet . JspServlet

i JRuby limited openssl loaded. http://jruby_orgsopenssl

i gem install jruby—openssl for full support.

1 20138606 21:36:27_845:INF0:::S8tarted 2electChannelConnectorlH.B. 8. H:




System Testing

Sonar

Sonar
« DA

mj sonar-project properties - O 2 &

x| AFQ| Z 20| sonar-project.properties I}Ql XA

oDl BHETE MHNO BN E=EH

# required metadata
sonar.projectkey=my project
sonar.projectMane=My project
sonar.projectyersion=1.0

# optional description
sonar.projectDescription=Fake descriptiaon

# path to source directaries (required)
SOUrces=src

# path to test source directories (optional)
sonar.tests=testDirl,testDir?

# path to project binaries (optional), for example directory of Java bwtecode

sonar.binaries=binDir

# optional comma-separated list of paths to libraries.

supported,
sonar. libraries=C:/sonar-3.5.1/1ib/+. jar

# The value of the property must be the kev of the language.

sonar. langquage=java

# tdditional parameters
sonar.my. property=value

Only path to JAR file is
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Sonar

Sonar Run

C:WlsersWISWDesktoptmodling *sonar
C:Wsonar—runner—1.3

Runner configuration file: C:H=ong
Project configuration file: G:Wsd

Runner version: 1.3

Java version: 1.7.8_17. vendor:
05 name: “"Windows 7', version:
Server: http:-~ localhost:7008

Work directory: C:tlsersWISHDesktd

H INFO .s.bh.h.BatchSef

INFO o.z.h.c.Filq

INFO atchPluginRepod

INFO .s.b.h.TaskGonf

INFO h.h.JdbcDriverH

INFO _b.ProjectExcly

H WARN _c.p.DefaultDat

ion purpose only

21:38:39.388 INFO

Oy
"

o.8.c.p.Dat]

actDatabaseConr
.z.bh.s.8canCont
-b.b.ProjectSet
.s.h.ProfilePrq

Al

ner A

21:38:49.829
21:38:49.419

21:38:4%.434
21:38:49.746
21:38:51.572
21:38:51.6%6
21:38:51.6%6
21:38:51.6%6

A=}

INFO
INFO

INFO
INFO
INFO
INFO
INFO
INFO

—

p.PhasesTimeProfiler
p.PhazesTimeProfiler

p.PhasesTimeProfiler
o.s.java.JavaSquid
o.g.java.JavaSquid
p.PhasesTimeProfiler
p.PhasesTimeProfiler
s.p.s.SurefireSensor

onartthuildffzuref ire-reports

21:38:51.6%6
21:38:51.6%6
21:38:51.696
21:38:51.696
21:38:52.180
21:38:52.180
21:38:52.180
21:38:52.242

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

p.PhasesTimeProfiler
p.PhasesTimeProfiler
o.z.p.cpd.CpdSensor
g.p.c.i.IndexFactory
p.PhasesTimeProfiler
p.PhasesTimeProfiler

org.sonar. INFO
ckstyleConf iguration

Desktopimodling®.sonarWcheckstyle .xml

21:38:54.816
21:38:54.832
21:38:54.832
21:38:54.832
21:38:54.848
21:38:54.894

INFO
INFO
INFO
INFO
INFO
INFO

org.sonar. NFO
p.PhazesTimeProfiler
p.PhasesTimeProfiler
org.sonar. [ NFO
o.s.p.p.PmndIemplate
p.p-PndConf iguration

s.f .ExclusionF#modling®. sonarfpmd.xml

s.f .ExclusionF{
nPluginsGonf igy
org.sonay

org.sonay
13:81:83.486>
org.Sonay
13:81:83.486>
s.f.FileSystenl
a.f .FileSystemnl

INFO s.f.FilefSystenl

IMFO s_f_FileSusten]

INFO =.f_FileSystenl

21:38:52.637
21:38:59.730
21:38:5%.730
21:39:P0.183
21:39:00.183
21:39:80.230

21:37:80.2308
21:39:00.245
21:39:00.245
21:39:80.261

21:39:88_261
21:39:88.276

INFO
INFO
INFO
INFO
INFO
INFO

INFO
INFO
INFO
INFO

INFO
INFO

output directory

21:39:80.276

21:39:88._.822

INFO
INFO

org.sonar. [ NFO
p.PhazesTimeProfiler
p.PhazesTimeProfiler
p.PhasesTimeProfiler
p.PhasesTimeProfiler
p.PhazesTimeProfiler

p.PhasesTimeProfiler
p.PhasesTimeProfiler
p.PhazesTimeProfiler
p.PhasesTimeProfiler

p.PhazesTimeProfiler
o.g.p.j.JaCoCoPlugin
does not exist:
p.PhasesTimeProfiler
p.PhazesTimeProfiler

C:tlser

21:39:86.267 INFO
21:39:86.368 INFO
ttp:~slocalhost: 9088
21:39:86.368 INFO h.p.PostJobhsExecutor
gins .core.batch.IndexProjectPostJohb
21:39:86.438 INFO bh.p.PostJobhsExecutor
gins .dbcleaner.ProjectPurgePostJoh
21:39:86.454 INFO _p.d.p.KeepOneFilter
@13-85-82 and 2813-B6-85

21:39:86.454 INFO .p.d.p.KeepOneFilter
2012-06-87 and 2813-85-89

21:39:86.454 INFO _p.d.p.KeepOneFilter
2888-A6—12 and 2812-B6-87

21:39:06.45%4 INFO .d.p.DeletefllFilter
21:39:86.478 INFO o.s.c.purge.PurgeDao
21:39:86.478 INFO o.s.c.purge.PurgeDao
Total time: 36.8%4s

Final Memory: 15M-/367M

C:tzersWJSWDes ktoptimodling >

g.c.c.ScanGraphStore
-h.p.UpdateStatusJoh

Perzist graphs of components

ANALYSIS SUCCESSFUL. wou
Executing post—job class
Executing post—job class
Keep one snapshot per
Keep one snapshot per
Keep one snapshot per

Delete data prior to:

can browse ht
org.sonar.plul
org.sonar.plu
day hetween 2
uveek between

month between

2008 -06-12

Clean My project [id=11

Clean snapzhot 8
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Sonar

Sonar

= Sonar Dashboard

(<X

~ 3 hitp://localhost:2000/dashboard/index/1

P-a || “ ™ Sonar - My project

- | |

b Ly o
P

[E My project
Dashboard Version 1.0 - 2013/06/06 21:35:45 [ Time changes... ™
Hotspots
v Lines of code Classes
Time Machine 2’352 1
2,857 lines 1 packages
1,382 statements 127 methods
ek 10 files 36 accessors
Components

Violations Drilldown

Libraries
Clouds

Compare

sonaﬁ\\

Hotspots by Lines of code

DrawTool

Screen
SpecialEffect
DrawingObject
SpecialEffectTest

Comments

7.9%

203 lines
0.0% docu. API
154 undocu. API

Complexity
4.1 imethod
AT.5 class
52.3 sfile

Total: 523

Duplications

23.1%
659 lines
30 blocks
6 files

Z2HES| 7|2HOl

=
=
S
o

902 I
524 NS

402 N

9 W

90 W

=]

1 2

[} g8 10 12

® Methods O Files

Violations

1,007

Rules compliance

42.9%

Most violated rules

Magic Mumber
Trailing Comment
If Else Stmts Must Use Braces

Visibility Modifier

P4 4

Avoid Duplicate Literals

Most violated resources

DrawTool
Screen

SpecialEffect
EilelO

SpecialEffectTest

Unit tests coverage

£dbrw>

N
Blocker 0
Critical 0
Major 179 M
Minor 807
Info 21|
More
671 I
126 1
ol
24 1
16 |
More
Ao i 73 w457 w4
o - L w7l w152 Wy
o o Fey) w138 Wy
Ao @0 a w5 W
Ao -3 s w31 W
Unit test success
0 tests
W
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System Testing Sonar

Sonar

= Sonar Dashboard
= | [=] g

|“‘. hitp://localhost:9000/dashboard/index/1 p~-c || “* Sonar - My project % | | b Ly o
R No coding standards and Potential b
Dashboard Version 1.0 - 2013/06/06 21-38:45 [ Time changes... - g g
Hotspots
v Lines of code Classes Violations 13 Blocker 0
Time Machine 3;3,:332 ;' 1 . 1,007 : % 1?2 -

' ines packages . ajor
Rules compliance
1,382 statements 127 methods %  Minor 307
ek 10 files 36 accessors 429% ¥ I 21 I
Components {nto
Violations Drilldown
Libraries Hotspots by Lines of code More Most violated rules More
Clouds
Compare DrawTool 902 ¥ Magic Number 671 I
-N*\\ Screen 524 N +* Trailing Comment 126 Il
sonar SpecialEffect 402 4 [f Else Stmts Must Use Braces 301
DrawingObject 95 W o )
& Visibility Modifier 24 1
SpecialEffectTest 90 W
4 Avoid Duplicate Literals 16 |
Comments Duplications
?-9%! 231 l:yo Most violated resources More
203 lines 659 lines
0.0% docu. API 30 blocks DrawTool o @0 a7l 457 ¥4
154 undocu. API 6 files
Screen o D1 4y w152 W
SpecialEffect o o FR7} w138 w4
Complexity FilelQ o o axn L L wy
4.1 imethod i
50 SpecialEffectTest N Ao s w31 w2
47.5 rclass
)
52.3 iile 12 4 &8 8 10 12 - -
Total: 523 Unit tests coverage Unit test success
® Methods O Files . 0 tests
W
PN

45
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Sonar

o < O

Sonar Dashboard

3 http://localhost:0000/drilldown/violations/12&rule=f O = &

“ ™ My project x| | o T ik
My project ™
& DrawTool

Duplications Source Violations aw [@

B34 violations ‘™ Blocker: 0 2 Critical 0 & Major: 73 ¥ Minor: 457 ¥ Info: 4

1 Full source |T|me changes... v| | If Elze Stmts Must Use Braces (16) v|
648 {
640 btonNewButton.setlcon(new ImageIcon("res\\select rec.png")):

i

else

& |f Else Stmts Must Use Braces | 3%

Avoid using if...else statements without curly braces

frame.getContentPane () .add (btnMewButton) ;

JButton btnNewButton 1 = new JButton("");
BET if (figureShape=="circle") {
668 btoNewButton_l.setIcon(new Imagelcon("res\\select circle.png")):
668 }
670 else

- bptalewButten l.setlcon(mew Imagelcon('res\\eircle.jpg"}):
4 |f Else Stmts Must Use Braces | 32!
Avoid using if...else statements without curly braces

672 frame.getContentPane () .add (btnMewButton_1);

frame.addWindowListener (new WindowListener(){

}
b

if{lineThickness == 5}

46

btoNewButton. setBounds (0, 28, 120, 25); W
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Sonar

Sonar

= Sonar Dashboard

(<X

b Ly o
P

“ & http://localhost:0000/dashboard/index/1 L-c || “ ™ Sonar - My project X | |
[E My project
Dashboard Version 1.0 - 2013/06/06 21:35:45 | Time changes... ™
Hotspots
v Lines of code Classes
Time Machine 2’352 1
2,857 lines 1 packages
1,382 statements 127 methods
ek 10 files 36 accessors
Components
Violations Drilldown
Libraries Hotspots by Lines of code More
Clouds
Compare DrawTool 902 I
Screen 524 N
N
sonah SpecialEffect 402 I
DrawingObject 95 W
SpecialEffectTest 90 W
Comments Duplications
7.9% 23.1%
203 lines 659 lines
0.0% docu. API 30 blocks
154 undocu. API 6 files
Complexity
4.1 imethod -
47.5 rclass
o
52.3 iile 12 4 &8 8 10 12
Total: 523

® Methods O Files

Violations

1,007

Rules compliance

42.9%

Most violated rules

Magic Mumber
Trailing Comment
If Else Stmts Must Use Braces

Visibility Modifier

P4 4

Avoid Duplicate Literals

E‘ EH ﬁ % E} oL!ﬂDSﬁi-[ﬂatEd resources

DrawTool
Screen

SpecialEffect
EilelO

SpecialEffectTest

Unit tests coverage

£dbrw>

N
Blocker 0
Critical 0
Major 179 M
Minor 807
Info 21|
More
671 I
126 1
ol
24 1
16 |
More
Ao i 73 w457 w4
o - L w7l w152 Wy
o o Fey) w138 Wy
Ao @0 a w5 W
Ao -3 s w31 W
Unit test success
0 tests
W
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Sonar

= Sonar Dashboard
= | [=] g

e 5 >' “ & http://localhost:0000/dashboard/index/1 L-c || “ ™ Sonar - My project X | | b Ly o
[E My project o
Dashboard Version 1.0 - 2013/06/06 21:35:45 | Time changes... ™
Hotspots
v Lines of code Classes Violations A\ Blocker 0
Time Machine 2,352 11 1,007 & Critical 0

2,857 lines 1 packages . & Major 179 W
Rules compliance
1,382 statements 127 methods %  Minor 307
ek 10 files 36 accessors 429% ¥ I 21 I
Components {nto
Violations Drilldown
Libraries Hotspots by Lines of code More Most violated rules More
Clouds
Compare DrawTool 902 ¥ Magic Number 671 I
-\\ Screen 524 N +* Trailing Comment 126 Il
sonar SpecialEffect 402 4 [f Else Stmts Must Use Braces 301
DrawingObject 95 W o )
& Visibility Modifier 24 1
SpecialEffectTest 90 W
4 Avoid Duplicate Literals 16 |
=M gjo] A
T T . T
Comments Duplications
?-9%! 231 l:yo Most violated resources More
203 lines 659 lines
0.0% docu. API 30 blocks DrawTool o @0 a7l 457 ¥4
154 undocu. API 6 files
Screen o D1 4y w152 W
SpecialEffect o o FR7} 138 w4
Complexity FilelQ o o axn L L wy
4.1 imethod i
50 SpecialEffectTest N Ao s w31 w2
47.5 rclass
o
52.3 iile 12 4 &8 8 10 12 . .
Total: 523 Unit tests coverage Unit test success
® Methods O Files . 0 tests
W
PN
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Sonar

= Sonar Dashboard

=
ef\?} ™ http://localhost:9000/drilldown/measures/1?metric= O = & ” “ My project X ‘ Gof
Dashboard Comments (%)
Hotspots 7.9%
Revi
eviews 1 B3 [defaull 7.9% @ [ DrawShape 0.0%
Time Machine i ~
1@ [B SpecialEffectTest 0.0%
TOOLS & B SpecialEffect 6.1%
Components @ B DrawTool 6.7%
Violations Drilldown @ [§ DrawEllipse 8.0%
L (v
Libraries @ [& Drawline 30%
Clouds
Compare My project
B SpecialEffect
N
son aﬁ\ Duplications Source Violations Raw &
Lines: 451 ) . .
Lines of code: 402 Slatemeqts_. 294 Comments (%): 6.1% PubI!c documented API (‘}G_;}_ 0.0% ]
M ) Complexity: 108 o Public undocumented API: 8 Classes: 1
ethods: 7 c lexity /method: 15.4 Comment lines: 26 Public API- 8
—— 5 omplexity /method: ublic :
import java.awt.AWIException;
2z import java.awt.Color;
2  import java.ewt.Rectangle;
4 import java.awt.Robot;
5  import java.ewt.image.BufferedImage:
& import java.util.Arraylist;
V7
o // Generated by StarUML(tm) Java Add-In
7
12 | // @& Project : Untitled
2 // @ File Name : SpecizlEffect.java
14 | F/ @ Date @ 2013-05-05
i // @& Author :
16 | 7/
17 | //
: public class SpecialEffect |
20 private int lightxy; //0000 O00x0 g0O0
21 private boolean islighton = false; /0000 O0OC
< >
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Sonar

= Sonar Dashboard
= | [=] g

e : )| hitp://localhost 3000/ dashboard/index/1 p~-c || “* Sonar - My project % | | b Ly o
[E My project o
Dashboard Version 1.0 - 2013/06/06 21:35:45 | Time changes... ™
Hotspots
v Lines of code Classes Violations A\ Blocker 0
Time Machine 2,352 11 1,007 & Critical 0

2,857 lines 1 packages . & Major 179 W
Rules compliance
1,382 statements 127 methods %  Minor 307
ek 10 files 36 accessors 429% ¥ I 21 I
Components {nto
Violations Drilldown
Libraries Hotspots by Lines of code More Most violated rules Mare
Clouds
Compare DrawTool 902 ¥ Magic Number 671 I
-\\ Screen 524 N +* Trailing Comment 126 Il
sonar SpecialEffect 402 4 [f Else Stmts Must Use Braces 301
DrawingObject 95 W o )
. & Visibility Modifier 24 1
SpecialEffectTest 90
%: % o E_I- ?_l _Jlk_ 4 Avoid Duplicate Literals 16 |
Comments Duplications
?-9%! 231 l:yo Most violated resources More
203 lines 659 lines
0.0% docu. API 30 blocks DrawTool o @0 a7l 457 ¥4
154 undocu. API 6 files
Screen o D1 4y w152 W
SpecialEffect o o FR7} 138 w4
Complexity FilelQ o o axn L L wy
4.1 imethod i
50 SpecialEffectTest N Ao s w31 w2
47.5 rclass
52.3 iile T2 4 8 8 M 1
Total: 523 Unit tests coverage Unit test success
® Methods O Files . 0 tests
W
PN
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Sonar

Sonar

38.2% Lines 1,092 Duplicated lines: 417  Duplicated blocks: 13

Blocks Nb Lines From line File Details
2 73 122 DrawTool B DrawTool
72 141 DrawTool 122 case 1:
Expand
2 73 224 DrawTool [ DrawTool
72 243 DrawTool 22¢ case 1:

if{3x <= X && 5y <=
list.add(new
list.add(new
13

elze if(sx>=ex &c 3y

if{sx <= ex && =By <=
lizt.add (new
lizt.add (new

}

else if (axb=ex && 3y

ey) {771
DrawLine (sx+1,sy-1,ex+l,ey-1,color.black,1l));
DrawLine (sx-1,sy+l,ex-1,ey+l,color.black, 1))

>= ey} {//2

ey) {//1
DrawLine (sx+1,8y-1,ex+l,ey-1,color, 1))
DrawLine (sx-1,s8y+1l,ex-1,ey+l,color, 1))

»=ey) {//2

51

= Sonar Dashboard
=|6@
el<=§:l ™ http://localhost:9000/drilldown/measures/17highligh O = & || “ My project x | | oF
Dashboard Duplicated lines (%)
Hotspots 23.1%
B Drilldown on 659 Duplicated lines
Time Machine L 3 [default] P & & Diawool T
TOOLS @ [3 DrawEllipse 59
Components = B Screen 52
Violatiens Drilldown @ [ DrawRectangle 48
Libraries @ [ SpecialEffect 46
Clouds @ [B Drawline 17
Compare
My project
\\ & DrawTool
sonaﬁ Duplications Source Violations Raw [
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Sonar

= Sonar Dashboard

. ¥ % o1

e@ % http://localhost:0000/dashboard/index/1 £~ & ||~ sonar - My project x . T A
0.0% docu. APT 30 blocks DrawT ool L) [21] F Y& W 457 )
154 undocu. API 6 files

Screen Ao &g ay w152 Wy
SpecialEffect No [-1] ) w133 w4
Complexity FilelO o Ao ax w5 Wy
4.1 imethod :
50 SpecialEffectTest Mo Ar as w31 v2
A7.5 iclass
52'3 file o 1 2 4 & 8 10 12
Total: 523 Unit tests coverage Unit test success
® Methods O Files - 0 tests
Bad distribution of complexit
Events |an v
Size: Lines of code Color: s compliance 0.0% me== 100.0%

2013/06/06 Version 1.0 [default]

Fake description

Key: my:project

Language: Java

Profile: Sonar way (version 1)
Alerts: RSS Feed

Powered by SonarSource - Open Source LGPL - v.3.5.1 - Pluging - Documentafion - Ask a question
Embedded database should be used for evaluation purpose only
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Sonar

= Sonar Dashboard

B N \ . (o e

e@ % http://localhost:0000/dashboard/index/1 £~ & ||~ sonar - My project x . T A
0.0% docu. APT 30 blocks DrawT ool L) [21] F Y& W 457 )
154 undocu. API 6 files

Screen Ao &g &gy w152 Wy

SpecialEffect No [-1] ) w133 w4
Complexity FilelO o Ao ax w5 vy
4.1 imethod :

50 SpecialEffectTest o -3 as w31 2
A7.5 iclass
52'3 file o 1 2 4 & 8 10 12
Total: 523 Unit tests coverage Unit test success
® Methods O Files 0 tests

" Treemap

Events [a1  v]
_ Size: Lines of code Color: Rules compliance 0.0% me== 100.0%
2013/06/06 Version 1.0 [default]
Fake description
Key: my:project
Language: Java
Profile: Sonar way (version 1)
Alerts: RSS Feed

Powered by SonarSource - Open Source LGPL - v.3.5.1 - Pluging - Documentafion - Ask a question
Embedded database should be used for evaluation purpose only
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Sonar

= Sonar Dashboard

@& Sonar - Windows Internet Explorer =
My project
& DrawTool
Duplications Source Violations Raw
Lines: 1,092 . . )
Lines of code: 902 Complesty. 245 Comments (%): 6.1% Publc undocumented APE 40 Classes: 2
Methods: 26 C L ) Comment lines: 65 . . ’ ’
. omplexity fmethod: 9.4 Public API: 40
Accessors: 6

import java.awt.RWIException;

import java.awt.BasicStroke:

import java.awt.Color;

import java.awt.Graphics;

import java.awt.Graphic=zZD:

import java.awt.Pansl;

import java.awt.Rectangle;

import java.awt.BRobot:

import java.awt.Shape;

import java.awt.event.BActionEwent:
import java.awt.event.Acticnlistener;
import java.awt.event.hdjustmentEvent;
import java.awt.event.Bdjustmentlistener;
import java.awt.event.WindowEwvent;
import java.awt.event.Windowlistener;
import java.awt.image.BufferedImage;
import java.io.File;

import java.io.IQException;

import java.util.ArrayList;

import javax.imageio.Imagel(;
import javax.swing.ImageIcon:
import javax.swing.JButton;
import javax.swing.JCocmponent;
import javax.swing.JFrame;
import javax.swing.JPanel;
import javax.swing.JScrollBar;
import javax.swing.JTlextPane;

[
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PMD
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What is PMD?

. 2 7|5t0] HH AHIAA BT EAY)

= (CPD(Copy and Paste Detector)& Z gt

= Java, JavaScript, XML, XSL 20{0f| At

" O|[Z282£ plug-in YEI=Z A=

= 2|4zl Rule setdf T2t 2E= HAFSIL priority0]| T2t 211

(High Error — Error — High Warning — Warning — Information)
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Use PMD to find..

- A4 B

(Cyclomatic complexity 2|4, 2X Q5 ZHA|| MM EFZ|)

+ E£2% 3C (CPD)
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PMD

PMD in practice

Plug —in & X]|

= Install . R R IR B . e

=T

Available Software
Check the items that you wish to install.

Work with: PMD - http://pmd.sf.net/eclipse

v

Find more software by working with the "Available Software Sites" preferences.

Add...

type filter text
Narne ‘ersion
» [C]000 PMD for Eclipse 2
4 [V]000 PMD for Eclipse 3
% PMD Plug-in 3.2.6.w200903300643
p» [7]000 PMD for Eclipse 4

[ Show only software applicable to target environment
Contact all update sites during install to find required software

Select All ] [ Deselect All 1 itern selected
Details
[¥] Show only the latest versions of available software ["]Hide iterns that are already installed
Group iterns by category What is already installed?

@ < Back Next > Finish

Cancel
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PMD In PraCtlce Windows — Preference
EECCEEEE D TR

type filter text CPD Preferences Prpyw
> General
ArmaterasUML
b Ant General Options
> Clover Minimurn Tile Size 25
Fat Jar Preferences
» Help
b Install/Update
. CDP &M 0| A Z[LCH tile size M[E
> Objectaid
i Plug-in Developrent
4 PMD
| CPD Preferences |
Rules Configuration
» Run/Debug
b Tearn
» WindowBuilder
» XML

CPD Configuration Options

[Restore Defaults] [ Apply ]

® [ OK ] [ Cancel ]
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PMD in practice

Windows - Preference

@Sticker 1ces - . ) 3
type filter text Rules Configuration YO Y v
General : : :
R S PMD RuleSet Configuration Options
Ant Rules
:I?jer - Rule set name Rule narne Sin... Priority Description A
at Jar Preferences
Design Rules SwitchDensity 1.02 ‘Warning h... A high ratio of staternents to labels in a switch stat... =
Help ; - : - TR S Edit rule...
Basic Rules ForLoopShouldBewhileLoop  1.02  Warning h... Some for | sonc . N
Install/Update = ; ﬁ
S Import Staternen... IrmportFromSarnePackage 1.02 Waming h.. Noneedtd = PMD Plugin - - - ‘:‘ Add rule...
Mylyn Controversial Rul... NullAssignment 1.02 ‘Warning h.. Assigning Ruleset ame: Code ez Rlles Rl Reforonce =\ fnportuleset
Objectaid Controversial Rul... UnusedModifier 1.02 Warning h.. Fieldsin in
Plug-in Developrent Controversial Rul... AssignmentinOperand 1.03 Warning h.. Avoid assig | Since: 1.03 Export rule set...
PMD Code Size Rules  CyclomaticComplexity 1.03 ‘Warning h.. Complexity | Rule name : Clear all
CPD Preferences Design Rules ConstructorCallsCverridabl...  1.04  Error high Calling owt CyclomaticComplexity XPath rule
Rules Configuration Design Rules AccessorClassGeneration 1.04 ‘Warning h... Instantiatio : : 7
; - : : Rule implernentation class :
Run/Debug Basic Rules DoubleCheckedLocking 1.04  Error high Partially cr - = - — -
Teamn Coupling Rules CouplingBetweenObjects 1.04 ‘Warning h... This rule c fiet:sorceforge pmdules CydamaticComplexity
WindowBuilder Coupling Rules  Excessivelmports 1.04 ‘Warning h.. A high nurj | Message :
XML JUnit Rules JUnitAssertionsShouldinclu...  1.04  Warning h..  JUnit assedl.| The {0} "{1}" has a Cyclomatic Complexity of {2}.
Contronlrersml Rul... AtLeasFOnngnstrudor 1.04 Warn!ng h.. Each class PHority Waing high ~ Uses Type Resolution Uses DFA
Code Size Rules  ExcessivePublicCount 1.04 ‘Warning h... A large nuf i
Design Rules SimplifyBooleanExpressions  1.05  Warning h...  Avoid unnd)| Description :
Basic Rules ReturnFromFinallyBlock 1.05 Warning h.. Avoid retuf| Complexity is determined by the number of decision points in a method ~ » BleDesdne
Desian Rules FinalFieldCouldReStatic 11 Wamina b 1f a final fid)| Plus one for the B _ _ ) 2
method entry. The decision points are 'if*, 'while', 'for', and 'case labels'. | _
Rule properties Generally, 3
1-4 is low complexity, 5-7 indicates rmoderate complexity, 8-10is high | =
Property Value complexity, plextty plextty. g = Add property...
showMethods... true = =]
showClassesCo... true External Info URL - )
Exclude patterns Include pattems http://prnd.sourceforge.net/rules/codesize. htrni#CyclornaticCornplexity
Exclude Pattern Include Pattern Examples : Add Exclude Pattern
// Cyclomatic Complexity = 12 -
public class Foo { @ Add Include Pattern
1 public void example() {
2 if (a == h) { -
- : [Restore Defaults] [ Apply ]
XPath :
@ [ OK ] [ Cancel ]
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PMD

PMD in practice
Rule Configuration Example

« Code Size Rule (ex: TooManyMethods) ->

« Code Size Rule (ex: CyclomaticComplexity) —>

- complexitye= otLE2] method entry + method 2HO| A Q]
decision point &=, 0|21 ZH0lF= &

- 1~47J} low complexity, 5-7 moderate complexity,
3—-10 high complexity, 11+ very high complexity
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PMD in practice Zog 5C 510] - CPD

@;Sticker nodlit lipse SD -
File Edit Source Refactor MNavigate Search Project Run Window Help

NrEE-IEelR @-D-5-0-Q- ¥ &0 4~ [FD

HIERURE R AR CR =R E%Debug

[£ Package Explorer &2 . JuJunit| = O |[[J] DrawingObjectjava | [J] Drawlinejava | [J] Filelojava [ [J] DrawRectanglejava | [J] DrawShapejava | [J] DrawTool java 5 | ;
=% Y » 2 modling » % src b [ (default package) » @ SpecialEffect » @ calDotLine(DrawingObject, int) : void o=
2 KonkukProxy ~|fs e —
8 LinkedList 219 if (tempflag == i i
ﬁg Merge 220 qouble temp =‘Ma1.:h.ab <-tx1) + (ty-tyl));
] - 221 if(temp >= thick){
1= modling 222 if(i.getshadowflag()) {
&8 src 223 i tstate( ). equals(”
=), JRE Systern Library [JavaSE-1.7] 224 1list2.add(new DrawlLine( +1,ty+l,1i. getcolor(),1.getthick(),"shadow™));
=) JUnit 4 oo . : 1
226 1i dd(new DrawLine(tx,ty,tsx+l,ty+l,1i.getcolor(),1, adow™) ) ;
(= reports sy '
(= res 228 else {
& P 229 if(i.getstate().equals(” )) A
(=] nullnull.jpg 230 list2. add{new DrauLine(tsx,ty,tx+l,ty+l,1i.getcolor(),i.getthick 3
12 MsgClient 23l B o . o
,de MVC 232 list2.add(new DrawLine(tx,ty,tsal,ty+l,1i.getcolor(),1));
7 NetPacrnan 523 o
i Objectet eleg =3 2| ZE HYO| OHE S ME
122 ObjectPool 236 tempflag = 1;
gpaiman = 237 Eem;p:x =gfx; ffUuR T2 ay 50 %%El O‘I Al‘-g-El 91["% 9_| Ell
=2 Person ggg T w2 =
iz PhoneBookDriver 540 } il
=2 Project RN e =
=2 Projectl : : 7 ; f ¥
= Project2 £ Problems | @ Javadoc [, Dedlaration | El Console | %5 Debug [ Test Run Explorer | Test Contributions @ Clover Dashboard | B2 CPD View 53 =
k% Eroject3 = Message Class =
& Qu @ Found suspect cut & past i ]
4 pect cut & paste (2 matches,35 lines)
ﬁ g:p = lines 926-960 in file DrawTool java src.DrawTool
g cocket <= lines 1016-1050 in file DrawTool java src.DrawTool
1= SocketClient Q Found suspect cut & paste (2 matches,15 lines)
2 SocketFactory_Client = lines 220-234 in file SpecialEffect java src.SpecialEffect
@J cort = = lines 242-256 in file SpecialEffect java src.SpecialEffect
g T == @ Found suspect cut & paste (3 matches 47 lines)
24 ept - @ Found suspect cut & paste (2 matches45 lines)
‘17J @ Found suspect cut & paste (2 matches,45 lines)
=> StackQueue =
S @ Found suspect cut & paste (2 matches,7 lines)
iz Strategy % Y R e S e S R W RS M
: O® Writable SrnartInsert | 234 : 26
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PMD in practice

;@{Sticker ?noiling/src/s _
File Edit Source Refactor Nawgate Search Project Run Wlndow Help

Rule Based code Check

TYv e B~ | O %~Q @~ ®o Fv P = 5 v 5] w = - E%Debug”
2 Package Explorer 53 = % ¥ = O[] Drawlinejava | [J) Filelojava | [J] DrawRectanglejava | [J] DrawShapejava | 1] DrawTooljava (0] Specialeffectjava 52 %2 SAET
=2 KonkukProxy - i am
=2 LinkedList /{ Generated by StarUML{tm) Java Add-In
J i
&= Mergg /f @ Project : Untitled
J w ]
= ':"Od“ng /f @ File Name : SpecialEffect.java
% arc // @ Date : 2013-05-05
=) JRE Systern Library [JavaSE-1.7] /{ @ Author :
=) JUnit 4 i
i
(= reports %
& res

public class SpecialEffect
private int lightixy; e ane g
private boolean islighton = false; //3% waoix

= M=
(=] nullnulljpg
12 MsgClient

I MVC private static int decolftog = @; //decal amz=n
: ffade Zzzaes nosg!l
7 NetPacrnan private ArraylList<DrawingObject> list = new ArraylList<DrawingObject>(); //2d w= 2uon oz
i ObjectMet private ArraylList<DrawShape> listl = new ArraylList<DrawShape>(); //#g o= 24
17‘] ObjectPool private ArraylList<DrawShape> list2 = new Arr‘ayLlst(Dr‘awShap@()x fiuzus 2y
=4 Pacrnan = public void addlist{double[] sx, double[] sy, Color c, int size, String state){
=2 Person list.add({new DrawingObject(sx,sy,c,size,state));
Ll o i
- eBookE = public void addlist{double sx, double sy,double ex, double ey, Color c, int size, String state,boolean flag){
=> Project
e = — if(state.equals(“shape")){ =
%= Violations Outline 57 x 7= ; B g R L SRS '
FIoc Messaoe Lng \;l 7 violations Ovenview 52 z |[e]e]5]e]e] B ¥ = O]
! All classes and interfaces must belong to... 19 = : " \/iolationsr £ Violations/LOC — iclatt : P : |
Eg!_[ The class 'SpecialEffect’ has a Cyclomatic Cormplexity of 10 —||ghest 38). ) -
» Found non-transient, non-static member... 20 eI pRckage) s 207.9 /1000 e modling
! Private field 'islighton’ could be made fin... 21
»{ Found non-transient, non-static mernber... 21
o . o I C A it
W Avo!d using !mplementat!ontypeslfke A 25 ANILEQS |O-| E é' %—l %‘l 3 J_LEX_‘II E PS| -g— 7:|J_ 5207 o V|O|at|0n EI'X
! Avoid using irplernentation types like 'A.. 25 = A I ol = i
! FouTld nz»)n-t.ranﬂent, non_-stat|c member... 25 (7 | E_ -~ = E =S El O'I AT rule SetEO| Lj -T- Lo E_|- )
! Avoid using implernentation types like 'A... 26
! Avoid using implementation types like 'A... 26
» Found non-transient, non-static member... 26 .

Ruledj| 7|85t violationg2 HA|S|=LC} 63
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PMD in PraCtlce Rule Based code Check

[Hsticker modiing/sr/Specialtiectjava - Eciipse SOR
File Edit Source Refactor Mavigate Search Project Run

Tiveld B~ |0 i ~0 - Q-

g % Debug >

Ll RuleSet hame : | Optirization Rules Rule Reference . = =
[£ Package Explorer &2 St 55 rawTodljava | [J] SpecialEffectjava &2 fsz = E‘
=2 KonkukProxy i ) , or c,lint size, String state,boolean flag){ » =
(2 LinkedList e ndma
= Merge LocalvariableCouldBeFinal E
& modling Rule implernentation class :
b? AL ) I net.sourceforge.prnd.rules.optirmization. LocalvariableCouldBeFinal e
= JRE Systern Library [JavaSE-1.7] ine",flag));
=) JUnit 4 Message line"§flag));
(= reports Local variable "{0}" could be declared final ght’c SIS i”.‘e .’.ﬂag)); .
& res \[eight,f,size,"line",flag));
- Priority : Warning high
& My
= nulinull jpg Description :
12 MsgClient A local variable assigned only once can be declared final. - o=
1 MVC 1 ine",Flag));
= } line"§flag));
I:J[ Net.Pacman | ‘Hght,clsize,"line",flag));
> ObjectNet = i 4 \[eight,f,size,"line",flag));
1= ObjectPool | B
12 Pacrnan L5 i
g Person | 51
f < i 59 External Info URL :
fz> PhoneBookDriver [i 53 ine”,Flag));
=2 Project il i 54 http://prd.sourceforge.net/rules/optimizations.htmi#LocalvariableCouldBeFinal | B ine"f f1ag));
B — —— Il 59 Examples : \Hght,clsize,"line",flag)); =
(22 violations Outline £3 L ) adds = = e T
- || < . | »
1L public class Bar { o ——————— |
Error Message tine  * !y viiationd| PWolic void foo () ( , e I z|[P[e5e]8) 2~ © 6
! Local variable 'height' could be declared final 44 o o String a = "a"; //if a will not be assigned again — |ELOC ‘ — p—
i i = M.
! Local variable 'height' could be declared final 36 1| £ Sinal Stringb D& v e s 9 -
! Found non-transient, non-static rmember. Please mark as transi... 20 J\} B efadll o | 1] | ’ Ay 3.25 modling
» Found non-transient, non-static member. Please mark as transi... 26 | XPath -
! Found non-transient, non-static mermber. Please mark as transi... 25 [ %
! Found non-transient, non-static member. Please mark as transi... 27 |
» Found non-transient, non-static member. Please mark as transi... 21 [
»i Found 'DU'-anomaly for variable 'ty' (lines '216'-'306"). 216
»i Found 'DU'-anomaly for variable 't<' (lines '215'-'306"). 215 |
» Found 'DU'-anomaly for variable ‘ternpy’ (lines '238'-'306"). 238 j =
»i Found 'DU'-anomaly for variable ‘ternpy’ (lines '212'-'306"). 212 - 1 2
I T [ OK ] [ Cancel

ViolationQ| AN MEE

ok
0
ot
1

0
o
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PMD in practice

= J|IE2He2 MEE S ER% rules0| HF R0t ER26tHAl THE= E 14|
s 4E

1. Basic Rules
(ex) empty catch blockdt ZH2 FEJ Y2 42 L2 F+= Rule

2. Naming Rules
(e) S22 ol W GXIt ot HjA=0] O S22 O|F 22 0|22 Mol Al

warning= M5l F== namingdt 22 =l Rule

3. Code size Rules

(ex)CyclomaticComplexity €tQl, {2 B2 AL AL Al A0 59| Rule
4. Optimization Rules

(ex)empty stiring= ot A22f Z2 rule

String s = "" + 123; // bad
String t = Integer.toString(456); // ok
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PMD 1 PraCtlce Rule Based code Check

= PMD - modling

File Edit Source Refactor ﬂawgate Search Prqect Run  Window Help

el 0 iH-0-Qr &5 PAEM i B ~F-wora- i [F_Pwo] 2
s Package Explorer % BES Y S | ‘@ DrawTool java X /] DrawingObjectjava | @) DrawEllipsejava | ] Drawlinejava -1@ DrawRectanglejava | ] DrawShapejava "@ Filelojava | 0 =]
b = Hanoi - 605 © @verride T
b 122 HanoiTower a 606 public void windowDeactivated(WindowEvent arg@) { =
» = Hello £as
2 608 i;
b 3= Thave 609
b i Ka 610 = @verride
b = KonkukProxy A 611 public void windowDeiconified(WindowEvent arg@) {
b 22 LinkedList ox2 =
» & Merge 613 T [
> &= h 614
4 2 modling |8 615 & @verride
b B src . 616 public void windowIconified{WindowEvent argd) { =
» = JRE Systern Library [JavaSE-1.7] . Fl/
= Junit 4 |Z]{|2 & X o e S . .
- S H O| =13
» & rpors | , MZ& rule 88 = 607 9Q| violation &74 .
b & res . < »
b HEE = = =
i nullnulljog 5 Vi Overview 23 B2 CPD viey| & Console| 2 |[o] o] 5] o] ,
b 52 MsgClient | Elernent # Violations # Violations/LOC ~ # Violations/... Project g
b 5 MVC 4 8 (default package) A0l 23.1 / 1000 036  modling
Ij NetPacrnan > [4) DrawEllipse java 1 12.8 /1000 0.07 modling
E:p. ObJectNet a . [4) DrawingObject java 1 104 / 1000 0.05 madling
— e = e > [J] Drawlinejava g 12.7 / 1000 0.07 modling
»= Violations Outline &% x & . [3] DrawRectanglejava 1 12.2 /1000 007  modling =
Error Message A @ DrawShape,java 1 83.3 /1000 0.09 modling
! This class has too many rmethods, consider refad - | [3) DrawTool java 17 21341000 0.59 modling
1 This class has a bunch of public methods and ati « F'IQIEO'JW‘EC TR i i(l):‘[ iggg g;g moj:fng
4 The method 'ternpadlist' has a Cyclomatic Corn|= w Nrgft);k: Ce oc 1 10-6; 1000 0'20 :odl::g L
1 The method 'spBrush2Cal' has a Cyclomatic Corr " acsad ; S o
et el has s Gt > [J] FilelOjava 2 21.3 /1000 040 modling
B{| Themetho ISP r‘usl Al esg yc‘oma G or"ri 4 [J] Screenjava 15 26.3 / 1000 0.50 modling
! The me’ch?d addhst. has a Cyclomat_lc Complex.n / ShortMethodNarne 1 1.8 /1000 0.03 modling
W The.class DrawTool' has a Cyclomnatic Cornplexit ! TooManyMethods 1 1.8 /1000 0.03 modling
B| wold Teslly.long:methads. { TooManyfFields 1 1.8 / 1000 003 moding
» Avoid really long methods. 5/ Longvariable 1 1.8 /1000 003 modling
! Avoid really long classes. - ! CyclomaticCornplexity 2 3.5 /1000 0.07  modling
< : i _— o » # NoPackage 1 1.8 /1000 0.03 modling <

e
[
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PMD in PraCtlce Rule Based code Check

» | [J] DrawTool java | 17 17.3 / 1000 059  rmodling
4 |J] FileIOjava 2 21.3 /1000 040 modling
I EmptyCatchBlock 1 106 /1000 0.20 modling
# NoPackage 1 10.6 / 1000 0.20 modling
o [J] FilelOjava 2 21.3 /1000 040 modling
4 |J]| Screen java 15 26.3 / 1000 0.50 rodling
! ShortMethodName 1 1.8 /1000 0.03 modling
! TooManyMethods 1 1.8 /1000 0.03 modling
! TooManyFields 1 1.8 /1000 0.03 modling
I LongWariable 1 1.8 /1000 0.03 modling
! CyclomaticComplexity 2 3.5 /1000 0.07 modling
»# NoPackage 1 1.8 /1000 0.03 modling

of7|X| WS 2K BR/_ALE H
HE B2 0t AFE0| C
CyclomaticComplexity &7 :
0| oIt +H3i0iN O oHYHo|n BeXel 3 &Be
W = ol ==0| Ct.
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PMD in practice

Generate Reports

|l s
. - B e ——rETTT T
( 1§ : | 2 C:wUserswinwworkspacewmodlingwreportswprnd-repo © ~ & X H [ PMD + Eclipse®... | _triar_lgl_e s01e02 -... l RV -TL-TR 5T S l = MacGyver.SOLEQ... | & PMD ‘ & PMD X u 0 vy o
X NAVER[- BN A | desoa By [ | [ E02) O EmA e mes Berls | 2202

-

PMD report

Problems found

# File Line Problem
1 src/DrawElipse.java 4 Al classes and interfaces must belong to a named package
2 src/Drawline.java 4 All classes and interfaces must belong to a named package 3
3 src/DrawRectangle.java 5  All classes and interfaces must belong to a named package
4 src/DrawShape.java 4 Al classes and interfaces must belong to a named package
5 src/DrawTool.java 1 This class has a bunch of public methods and attributes
6 src/DrawTool.java 40 Al classes and interfaces must belong to a named package
7 src/DrawTool.java 40  Avoid really long classes.
8 src/DrawTool.java 40 The class ‘DrawTool' has a Cyclomatic Complexity of 9 (Highest = 46). |
9 src/DrawTool.java 40 This class has too many methods, consider refactoring it. @_O" RS e e Fiidlin » taports
10 src/DrawTool.java 90 The method 'tempaddiist’ has a Cyclomatic Complexity of 19. =
11 src/DrawTool.java 120 The method 'spBrush2Cal’ has a Cyclomatic Complexity of 46. vy ©wl - IROY~ A4 37 A
12 src/DrawTool.java 219 The method 'spBrushiCal' has a Cyclomatic Complexity of 46. o sHmnI| e -
13 src/DrawTool.java 317 The method 'addlist’ has a Cyclomatic Complexity of 27. B HiE s || cpd-report txt
14 src/DrawTool.java 384  Avoid really long methods. & Google =2to|= EL) prnd-report.csv
15 src/DrawTool.java 732  Avoid really long methods. a2 | 2] pmd-report.htrl
16 src/DrawTool.java 896 All classes and interfaces must belong to a named package B C2=2c & pmd-report.od
17 src/DrawTool.java 926  Avoid instantiating new objects inside loops : i pmd:Teport vt b
. B . . —— - Bfo|=2ee| = pmd-report.xml
18 src/DrawTool.java 940 Avoid instantiating new objects inside loops S sibiersion
19 src/DrawTool.java 944 Avoid instantiating new objects inside loops EEY
20 src/DrawTool.java 948 Avoid instantiating new objects inside loops e
21 src/DrawTool.java 952 Avoid instantiating new objects inside loops =] ArR
22 src/DrawingObject.java 18 Al classes and interfaces must belong to a named package J 22
23 src/FilelO.java 24 All classes and interfaces must belong to a named package T
AN TN DN R e £33

Generate Reports 7|52 E9llA Rule 7|8t = AALE ot ZOtE
XML, txt, HTML 2| Report= Ot 0{'dH 4= QILC}.
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After Using PMD

+ BT ZpA| T30 B HHHES SHai SHZCH

= Jl=H2= MBE0f e S0| HF BOf

AT 20| H|oF AFBHO| BOFR! 4 QIC
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