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1. Pairwise Testing

1.1 What is Pairwise Testing?
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1.2 Pairwise Testing Tool - AllPairs
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2. Pairwise Testing about Webtoon Paint.

2.1 Testable Features.

Activity 1003. Define Requirements 4. System Sequence Diagrams
o Functional Requirements ( categorized table) i
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2.2.1 Parameter Values

file name file_type image_width image_height total_cut_size
non-exist bmp 600 600 0
png others others 1
others
Pairwise &2 MMS|F= AllPairs =71 E AFRSH7| oA Z+ Parameter S0| 7}& = Q=
UES 2 Tab 8 7ZHHACE S|A B3 0{0f L}t 0| Error Constraints & MLl A Error
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c:Wpairs>allpairs.exe file save.txt
TEST CASES

file type image_width image_he ight total cut_size
15455
others
others
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54515

others
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bmp a
others 8
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png
bmp
png
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others
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others 4
DETAILS
vapr2
total cut_size
total _cut_size
total _cut_size
total _cut_siz=e

valuel wvalue2 appearances
file_type 5] bmp
file_type a png
file_type 1 bmp
file_type 1 png
file_type others hmnp
file_type png
image_width a (3l
image_width a others
image_width 1 (3l
image_width 1 others

total _cut_siz=e
total _cut_siz=e others
total _cut_siz=e
total _cut_si=e

total _cut_si=e
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file_twpe image_width image_height
total _cut_size
bmp GO0 E00 ]

Fhg others others |1
others

pairings




2t Parameter 50| 71& &£ UE0] MELOH Qe file_savetxt OIUS RO Z Bj A
AllPairs =& ASHA|F|H Pairwise X3S UHESO{AM EOECE A FOf| 2FH E2HSHX| &0

file_save_result.txt O} =Z E3 Bt

file_save_result.txt HHO|E ALESHC}.

2.2.2 Pairwise Combination

=
57| I8 A c:Wpairs>allpairs.exe file_save.

=
Xt >
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file type image width image_height total _cut _size pairings
1 bmp 600 600 0 6
2 png others others 0 6
3 bmp others 600 1 5
4 png 500 others 1 5
5 bmp 600 others others 4
6 png others 600 others 4
2.2.3 Summary of Pairwise Combination
Category-Partition IO Z Test Case & =AU S 9| Test Case 7} B+=0{ & 11, Error

M 243 742
Constraints, Property Constraints, Single Constraints 52 232 [ 24 7§2| Test Case £
= QULCL. Pairwise Combination @ Z Test Case £ PF=0{L|™ Category-Partition HE#H O Z Test

Case E THER/US MELCH 2W X2 6 7H9| Test Case 7} TH=O0{ MLt

Pairwise Combination

Category-Partiton
Step 1 : 243 Test Cases

Step 2 : 24 Test Cases 6 Test Cases

Step 3 : 24 Test Cases
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2.3.1 Parameter Values

file name file_type image_width image_height total cut_size
exist bmp 600 600 0
png others others 1

others




2.3.2 Pairwise Combination

file_type image_width image_height total_cut _size pairings
1 bmp 600 600 0 6
2 png others others 0 6
3 bmp others 600 1 5
4 png 600 others 1 3
5 bmp 600 others others 4
6 png others 600 others 4

2.3.3 Summary of Pairwise Combination

Pairwise Combination

Category-Partiton
Step 1 : 243 Test Cases

Step 2 : 24 Test Cases

Step 3 : 24 Test Cases

6 Test Cases
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2.4.1 Parameter Values

thickness

color
16 colors

start_x_location

start_y location

end_x_location

end_y_location

cur_cut_num

1

0
1

others

2.4.2 Pairwise Combination

thickness color d end_x location end_y location cur_cut_num pairings
1 0 16 colors 0 0 0 0 - 21
2 1 16 calors 1 1 1 1 athers 21
2 0 ~16 colors 0 1 0 1) others 9
4 1 ~16 colors 1 0 I} 0 ! 9
5 0 ~16 colors 1 1 0 0 - 4
6 1 ~16 colors 0 0 1 i others 4
i 0 ~16 colors =1 ~0 1 0 others 2
8 1 ~16 colors ~0 =] 0 I | 2




2.4.3 Summary of Pairwise Combination

Category-Partiton Pairwise Combination
Step 1 : 1,458 Test Cases
Step 2 : 64 Test Cases 8 Test Cases

Step 3 : 64 Test Cases
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2.5.1 Parameter Values

thickness start_x location start_y location end_x location end_y location cur_cut_num
0 0 0 0 0 1
1 1 1 1 1 others

thickness start x location start_y_location end_x_location end_y _location cur_cut_ num pairings
1 a 0 a 0 0 1 15
2 0 1 1 1 1 others 15
3 1 0 1 0 1 1 5l
4 i 1 0 i 0 others 11
5 =~ 0 0 1 1 1 3
6 ~0 1 0 0 others 3
7 ~1 0 w1 ~1 ~0 others 1
3 =1 1 ~0 ~0 ~1 1 1

2.5.3 Summary of Pairwise Combination

Category-Partiton Pairwise Combination
Step 1 : 729 Test Cases
Step 2 : 64 Test Cases 8 Test Cases

Step 3 : 64 Test Cases
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2.6.1 Parameter Values

start x location end x location

start_y_location

end_y location cur_cut_num

50 30 100 100 others

2.6.2 Pairwise Combination

start x_location

start_y location end_x_location end_y location cur_cut_num pairings
1 0 0 0 0 1 10
2 0 50 100 100 others 10
3 50 o 100 0 others B
4 50 50 0 100 1 8
5 ~0 0 0 100 others 2
6 ~0 50 100 0 1 2

2.6.3 Summary of Pairwise Combination

Category-Partiton
Step 1 : 243 Test Cases

Step 2 : 32 Test Cases

Step 3 : 32 Test Cases

Pairwise Combination

6 Test Cases
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2.7.1 Parameter Values

isSelected
TRUE

start x location

start y location

end_x location

end_y location

cur_cut_num
1

50

50

100

100

others




2.7.2 Pairwise Combination

start_x_location

start_y location

end_x_location

end_y location

cur_cut_num pairings
1 0 0 0 0 1 10
2 0 50 100 100 others 10
3 50 o 100 1] others 3
4 50 50 0 100 i 8
5 ~0 0 0 100 others 2
6 =) 50 100 0 1 2

2.7.3 Summary of Pairwise Combination

Category-Partiton

Pairwise Combination

Step 1 : 486 Test Cases

Step 2 : 32 Test Cases

Step 3 : 32 Test Cases

6 Test Cases

2.8 Y ZEtU7

2.8.1 Parameter Values

isSelected start x location start y location end_x location end_y location cur_cut num
TRUE 0 0 0 0 1
50 50 100 100 others

2.8.2 Pairwise Combination

start_x_location

start_y location

end_x_location

end_y location

cur_cut_num

pairings

1 i} 0 0 1 10
2 0 50 100 100 others 10
3 50 0 100 others 8
4 50 50 0 100 i 8
5 ~0 0 0 100 others 2
b ~0 50 100 1 2

2.8.3 Summary of Pairwise Combination

Category-Partiton
Step 1 : 486 Test Cases

Step 2 : 32 Test Cases

Step 3 : 32 Test Cases

Pairwise Combination

6 Test Cases
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2.9.1 Parameter Values

isClipboard area_width area_height image width image_height start x_location start_y location cur_cut_num
TRUE 300 300 200 200 0 0 1
aothers others 400 400 50 50 others
others others

2.9.2 Pairwise Combination

isClipboard area_width area_height image width image_height start x_location start_y location cur_cut_num pairings
1 TRUE 300 300 200 200 0 0 1 28
2 TRUE others others 400 400 50 50 others 28
zl TRUE 300 others others others 0 50 1 19
4 ~TRUE athers 300 400 200 50 0 others 1z
5 ~TRUE 300 300 200 400 50 50 1 g
6 ~TRUE others 300 others others 0 0 others 10
7 ~TRUE athers others 200 200 =0 50 others 5
8 ~TRUE 300 others 400 400 0 0 1 6
a ~TRUE 300 ~others 200 others 50 ~0 others 3
10 ~TRUE others ~300 others 200 50 ~50 1 3
4 ~TRUE ~300 ~300 others 400 =il ~0 ~others 1
12 ~TRUE ~others ~300 400 others ~50 ~50 &l 1

2.9.3 Summary of Pairwise Combination

Pairwise Combination

Category-Partiton
Step 1: 7,776 Test Cases

Step 2 : 288 Test Cases

Step 3 : 288 Test Cases

12 Test Cases
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2.10.1 Parameter Values

total cut size cur_cut_num

1

1

others

others




2.10.2 Pairwise Combination

case total cut size cur_cut_ num pairings
1 1 1 1
2 1 others 1
3 others 1 i3
4 others others 1

2.10.3 Summary of Pairwise Combination

Category-Partiton
Step 1 : 9 Test Cases

Step 2 : 4 Test Cases

Step 3 : 4 Test Cases

Pairwise Combination

4 Test Cases

2.11.1 Parameter Values

total cut size
1

1

cur_cut_num

dst_cut_num

others

others

others

2.11.2 Pairwise Combination

total_cut_size cur_cut_ num dst_cut_num

pairings

1 1 1 1 3
P 1 others others 3
3 others 1 others 3
4 others others 1 3




2.11.3 Summary of Pairwise Combination

Pairwise Combination

Category-Partiton
Step 1 : 27 Test Cases

Step 2 : 8 Test Cases
Step 3 : 8 Test Cases

4 Test Cases
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2.12.1 Parameter Values

cut width cut_height dst_cut width dst_cut_height cur_cut num
300 300 0 0 1
others others 200 200 others
400 400
others others

2.12.2 Pairwise Combination

cut width cut_height dst_cut width dst_cut_height cur_cut_num pairings
1 300 300 0 0] L 10
2 others others 0 200 others 10
3 others 300 200 0 others 8
4 300 others 200 200 1 8
5 300 300 400 400 others 8
6 others others 400 others 1 8
7 others others others 400 1 7
a 300 300 others others others 7
9 ~300 others 0 0 ~others 1
10 ~others 300 0 200 o | 1
34! ~300 ~others 200 400 ~1 1
12 ~others ~300 200 others ~others Il
15 ~gthers ~others 400 0 ~1 1
14 ~300 ~300 400 200 ~others ) 8
15 ~300 ~others others 0 ~others 1
16 ~gthers ~300 others 200 e | il
17 ~others ~300 0 400 ~others 1
18 ~300 ~others 0 others ~1 1




2.12.3 Summary of Pairwise Combination

Category-Partiton Pairwise Combination
Step 1 : 432 Test Cases
Step 2 : 128 Test Cases 18 Test Cases

Step 3 : 128 Test Cases
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2.13.1 Parameter Values

total cut size sum_image_width sum_image_height
1 600 600
others others others

2.13.2 Pairwise Combination

total_cut_size sum_image_width sum_image_height pairings
1 1 600 600 3
2 1 others others 3
3 others 600 others 3
4 others others 600 3

2.12.3 Summary of Pairwise Combination

Category-Partiton Pairwise Combination
Step 1 : 27 Test Cases
Step 2 : 8 Test Cases 4 Test Cases ‘

Step 3 : 8 Test Cases ‘




3. Pairwise Testing Result

total_cut_size

image_width

image_height pairings

category pass/fail case file_type

middle | 1 bmp 600 600 4] 6

IE3 middle | 2 png others others 0 6

T3 | o mMEs 3 bmp others 600 1 5

T4 | (file_save) 4 png 600 others 5 5

[ 5 | 5 bmp 600 others others 4

| & | 6 png others 600 others 4
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at java.awt.Container.processEvent{Unknown Source) S &
at java.awt.Component.dispatchEventImpl{Unknown Source) aEs
at java.awt.Container.dispatchEventImpl{Unknown Source) o=
at java.awt.Component.dispatchEvent{Unknown Source) %)
at java.awt.LightweightDispatcher.retargetMouseEvent{Unknown Source)
at java.awt. LightweightDispatcher.processMouseEvent{Unknown Source) =
at java.awt.LightweightDispatcher.dispatchEvent{Unknown Source)
at java.awt.Container.dispatchEventIimpl{Unknown Source) I

at java.awt.Window.dispatchEventImpl{Unknown Source)

at java.awt.Component.dispatchEvent{Unknown Source)

at java.awt.EventQueue.dispatchEventImpl{Unknown Source)

at java.awt.EventQueue,accesss200{Unknown Source)

at java.awt.EventQueues3.run{Unknown Source)

at java.awt.EventQueues3.run{Unknown Source)

at java.security . AccessController.doPrivileged({Native Method}

at java.security .ProtectionDomains1.dolntersectionPrivilege (Unknown Source)
at java.security .ProtectionDomains1.dolntersectionPrivilege (Unknown Source)
at java.awt.EventQueues4.run{Unknown Source)

at java.awt.EventQueues4.run{Unknown Source)

at java.security. . AccessController.doPrivileged{Mative Method)

at java.security .ProtectionDomains1l.dolntersectionPrivilege(Unknown Source)
at java.awt.EventQueue. dispatchEvent{Unknown Source)

at java.awt.EventDispatchThread.pumpOneEventForFilters{Unknown Source)

at java.awt.EventDispatchThread.pumpEventsForFilter{Unknown Source)

at java.awt.EventDispatchThread.pumpEventsForHierarchy(Unknown Source)
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category pass/fail case file_type image_width image_height total_cut_size pairings

7 pass 1 bmp 600 500 0 6
I pass 2 png others others 0 6
"9 | B eyey | pas | 3 bmp others 600 1 5
T 10 | (file_load) pass 4 png 600 others 3 5
[ 1 | pass 5 bmp 600 others others 4
| 17 | pass 6 png others 600 others 4

3.3 H{A|

category pass/fail case thickness start_x_location start_y_location end_x_location end_y_location cur_cut_num pairings
13 == P pass 1 (1] 16 colors 0 ] 0 0 1 21
14 (brush_use) | pass | 2 | 1 16 colars 1 1 1 1 athers 21 J

34 X274

category pass/fail case thickness start_x_location start_y_location end x location  end_y location cur_cut_num pairings
15 pass 1 0 0 0 ¢] 0 1. 15
16 A=24 pass 2 0 1 1 1 1 others 15
17 (eraser_use) pass 3 i 0 1 i} j L 1 11
18 pass 4 1 1 0 1 0 others 11

35 &9 dEistY|

category pass/fail case start x location  start y location end x |ocation end y location  cur_cut num pairings
19 | pass 1 0 0 0 0 1 10
20 et fgs oy pass 2 0 50 100 100 others 10
21 (area_select) pass 3 50 0 100 0] others 3
22 pass 4 50 50 0 100 13 8




category pass/fail case start_x location start_y_location end_x_location end_y_location cur_cut_num pairings
23 middle | 1 0 0 0 0 1 10
_ 24 | E9 =A0t7| | middle | 2 0 50 100 100 others 10
25 {area_copy) middle | 3 50 0 ‘100 a others 8
26 middle | 4 50 50 0 100 13 8

[Middle] OSP Stage 2030 2 11A v4 Sl 2040, 2050 211 A v3 O A] Activity 2041. Design Real

fl

Use Case R34 EY SAtSHY| #2285 28 MHE d9s SEEE0 Mottt 2o AT
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g 20127 +AE 00 St Aoz 2ot}

Actors
Purpose
Overview
Type
Cross Reference
Pre-Requisites
Ul Widgets
Typical Courses of Events

Alternative Courses of Events

Exceptional Courses of Events
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category pass/fail case start_x location start_y_location end_x_location end_y_location cur_cut_num pairings
27 | pass 1 0 0 0 0 L 10
_ 28 | g9 =aa] pass 2 0 50 100 100 others 10
_ 29 | (area_crop) pass 3 50 0 100 0 others 8
30 pass 4 50 50 0 100 1 8

category pass/fail case isClipboard area_width area_height image_width image_height  start_x_location starty location cur_cut num pairings
31 = 2057 middle *: TRUE 300 300 200 200 0 0 1 28
32 v middle 2 TRUE others others 400 400 50 50 others 28
33 = middie 3 TRUE 300 others others others 0 50 T 19
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Activity 2041. Design Real Use Case

Actors 282
Purpose SHEEC] AL ou]AF Fo] ¥
Overview AHgATE 2] W78 r2d SRR o] AZF o|n)A| 7} stelo)) ALY,
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Cross Reference N/A
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Act1v1ty 2041 Design Real Use Case

Actors A

Purpose AY g oS A g}
Overview AHEA7E del7] € 2 Add g o] x)§] Ak
Type Primary
Cross Reference N/A
Pre-Requisites dejo] Agx o] glofof
Ul Widgets Window-1

Typical Courses of Events (A) : A&7, (S) : Al 2%
1L ()G AY F MEDBE FF
2. (8) A (R)°] A 1A 3L 3p<k 3] o) A3,
3. ) A¥ o] A,
Alternative Courses of Events ~ N/A

Exceptional Courses of Events ~ N/A
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category pass/fail case total_cut size cur_cut_num pairings
34 pass | 1 1 1 1
35 | Hamsz| | pass | 2 1 others 1
36 | (cut_delete) pass | 3 others 1 1
37 pass | 4 others others 1




category pass/fail case total_cut size cur_cut_num dst_cut_num pairings
38 pass 1 i 1 & 3
T30 | #msE pass 2 1 others others 3
T 40 | (cut_switch) pass 3 others il others 3
41 | pass 4 others others 1 2

category pass/fail case cut_width cut_height dst_cut_width dst_cut_height  cur_cut_num pairings
42 1 300 300 0 0 1 10
T 43 | 2 others others 0 200 others 10
I 3 others 300 200 a others 3
45 | A 37IEES pass 4 300 others 200 200 13 8
46 |  (cut resize) pass 5 300 300 400 400 others 8
47 | pass 6 others others 400 others 1 8
48 | pass 7 others others others 400 1 7
49 pass 8 300 300 others others others 7

lerror] 24 37| =& A| Width = Height
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File Edit Refactor Source Mavigate | Search | Project Run  Window Help

- > |

= |[3‘;’sz3 By IDepend [y SVN Repository Exploring £ Team Synchronizing

Guick Access

= E_. Problems (@ Javadoc IL} Declaration El Console 52 @ Coverage E... @Test RunE. =

Interface [Java Application] C:#¥Program Files (xB6)#lavaitjreTwbinijavaw.exe (2013. 6. 6. 2.5 8:07:40)
at java.awt.Container,processEvent{Unknown Source} -
at java.awt.Component.dispatchEventImpl{Unknown Source)
at java.awt.Container.dispatchEventImpl{Unknown Source)
at java.awt.Component.dispatchEvent{Unknown Source)
at java.awt.LightweightDispatcher.retargetMouseEvent{Unknown Source)
at java.awt.LightweightDispatcher.processMouseEvent{Unknown Source}
at java.awt.LightweightDispatcher.dispatchEvent{Unknown Source)
at java.awt.Container.dispatchEventImpl{Unknown Source)
at java.awt.Component.dispatchEvent{Unknown Source)
at java.awt.EventQueue.dispatchEventimpl{Unknown Source)
at java.awt.EventQueue.accesss200{Unknown Source)
at java.awt.EventQueues3.run{Unknown Source}
at java.awt.EventQueues3.run{Unknown Source}
at java.security.AccessController,doPrivileged{Native Method)
at java.security.ProtectionDomain$1.dolntersectionPrivilege{Unknown Source]|

at java.security.ProtectionDomaing 1. doIntersectionPrivilege(Unknown Source)|
at java.awt.EventQueues4 . run{Unknown Source)
at java.awt.EventQueues4.run{Unknown Source}
at java.security.AccessController.doPrivileged{Native Method)
at java.security.ProtectionDomaing 1, dolntersectionPrivilege(Unknown Source}|=
at java.awt.EventQueue.dispatchEvent{Unknown Source)
at java.awt.EventDispatchThread.pumpCneEventForFilters{Unknown Source)
at java.awt.EventDispatchThread. pumpEventsForFilter{ Unknown Source)
at java.awt.EventDispatchThread.pumpEventsForHierarchy(Unknown Source)
at java.awt.EventDispatchThread.pumpEvents{Unknown Source}
at java.awt.EventDispatchThread.pumpEvents{Unknown Source}
at java.awt.EventDispatchThread.run{Unknown Source)

Lost Clipboard Ownership

4]

category pass/fail case total_cutsize sum_image width sum_image_height
50 1 1 600 600 3
51 | 71 st &) 7| 2 1 others others 3
52 | (cut_merge) pass 3 others 600 others 3
53 | pass | 4 others others 600 3




4. Clover

Code Coverage € &sl= £ 19 'CloverE E3df 'SMA Team 2'7t =&liSt Test Case 9|

= O
Z1t0f| CH3t Coverage & EAGHE UL

1x

4.1 Clover Result

gl JUnit 52 =g
R AR W E T

Finished after 14.005 seconds

Runs; 9/9 B Errors: O B Failures; 0

4 |ic] InterfaceTest [Runner: JUnit 4] (13.959 s)|
ek testrequestCutOffArea (1,229 <)
ﬂz'—_l testRequestSetlineSize (0.061 o)
ok testRequestMergeCut (0.545 s
el testRequestAddCut (0.086 g
¢k testRequestPasteArea (0,120 <)
E_l testRequestSelectirea (0022 ¢
ek testRequestDelCut (0.061 <)
el testRequestBrushing (0.040 5)
ﬂ testRequestloadimage (11789 =

SMA Team 2 (A RIHE S 2 £=HTt JUnit Test B& HZSIQCEH 2|0 S Test Case O
Z

T™ o
t= ChEdb ZULh

B

Ci5to] Clover & =gt 2

Elem Covit Ay Me Cpx Cpx
4 g Painter I 57.5% 275.0
(e Sy w0
b [J] Areajava . G t}% 22(}
b [J] AreaTool java _ 439% 1.3 410
p 9] Brushjava s RERES 10 30
b [J] Cutjava e 58.2% 10 a0
p [1] DrawingTool java I GO0 10 40
¢ [4] Interface java . 52 5% 20 1450
p @ InterfaceTest java [ 100.0% 23 230

b [J] Projectjava DT 33 6% 656 330



=& Za, MA Code Coverage H|22 57.5%2 ZZ2HME MO CHot Test 7t +THE[ALCED
B BEEMCE UAS0T 7|52 2ESH= 22202 Cut, DrawingTool, Interface 0ff CH$t Code
Coverage & CHHIMOZ EQE 0| ghef, MHEHQI N 27|52 Test EIX| QACHD EHEHUCE
Coverage H|E0| 7IE 52 A2 tLHZ| 7|82 dste Cut AU, Coverage H[E0|
M 22 A2 dgH Z2HE XHMHE s=do5ts ool 2222l Project SfARULCEH
4.2 Code Coverage Analysis
4.2.1. Areajava
4 © Area 45.0% 1.2 220
& Areal) I 100.0% - 10
@ copylmg() . 0.0% - 10
& deepCopy(Bufferedimage) I C0% - 10
@ getEndX( e 107 = 1.0
@ getEndy( ) 0% - 10
@ getHeightl [T  66.7% - 20
@ getimgl [ 100.0% - 10
& getStartx( E— 100 0% = 10
@ getstarty() E—] 100.0% 5 10
@ getWidth( S 657 = 20
@ pastelmg(Bufferedimage) N 1 00 0% = 10
@ setArea) I 0% - 3.0
@ setArealint, int, int, int) [ 1 05 - 10
@ setEndX(int) . 0.0 - 1.0
@ setEndy(int) I 0.0 - 1.0
@ seflmg(Bufferedimage) I 005 - 10
o setStartX(int) - (7 S 10
© setStarty(int) I (0% - 10
Area Class o] A%, ™X| Method 18 7f & Coverage H|Z0| 60% O|&Ql Method = 8 7i%RA L
Statement Coverage = TH| 547 & 26 7i¢Ct. O & 27|20 si¥sl= Branch = 8 7| ¥ =4

Cover &l 27|22 getHeight()&

F=2F getWidth()&!

Coverage = 48%, Branch Coverage = 25%%iLC}.

Cover 7} E[X]

et T2 M EO| Critical 3HX| Chn

Sl &t Statements £ 0| QX 2|57 |2 EHEE

ofFo I:H

LS

HE 09| Statements =

b Ct.

POl B 2710 =

Setter, Getter Method 01|
oSt en, ojzof 2 k= T

TFSHC} H2tA], Statement

23} Statement oo Z,

sial Clover Process O M=



4.2.2 AreaTool.java

16 AT A

4 © AreaTool E— 105 S 310
. © copymageteClipBoard [ 100.0% 1.l} 20
& AreaTool() E— ] (G5 - 10
@ checkareaOniint, int) I 0.0% - 5.0
@ clearAraal) [ 100.0% - 10
@ copyArea(Cut, int, int) [ 1000 - 10
@ delArea(Cut) I 0% - 1.0
@ getAreaStat() e 1 (0.0% - 10
@ getClipBoard() [ 10005 - 3.0
@ getEndX( I (0% - 10
@ getendY( I 0.0% - 10
@ getHeight() I  0.0% - 10
@ getimg( I 0.0% - 10
@ getMovablel I 0.0% - 10
@ getStartd) I 0.0% - 10
@ getStartY( I 0.0% - 10
@ getVisible( I 0% - 10
@ getwidth() I (0% - 10
@ movedrea(ing, int) I 0.0% - 10
@ selectArsalCut) [ 10:0.0% - 10
@ setArea(int, int, int, int) I 100.0% - 10
@ setArea() I 0.0% - 1.0
@ setClipBoard() | 10:0.0% - 10
@ setCurrentxXY(int, int) I C.0% - 10
@ 5etEndArea(|nt |r1tJ I 00%: - 10

B SR e Wi — OV an

4.2.2.1. AreaTool Class

AreaTool Class 2] d<2, MA| Method 257 = Cover &l Method = 8 7 11, Statement
Coverage = ®™H| 577 & 26 74RUCt 0 & 27|20 siE3t= Branch= 6 7|11 B 5%
Test T| K| QUL [HEFA, Statement Coverage = 45.6% S Ct.

SIS SelAE Area Class @F ORI 2 Test & X| Z 2 CHEE 9| Code 7t Setter, Getter
Method & X|Bt, checkAreaOn()I} moveArea() method 2] 4%, =8 7|=5°| &iAl method O|E 2

S| method Of CH3E Unit Test Case 7} ZQ3t Z{o 2 HOQICH
4.2.2.2 AreaTool.CopylmagetoClipBoard
st 222 = Code Coverage = 100%RUCt.
4.2.2.3 AreaTool.CopylmagetoClipBoard.Transferablelmage
S SEHAO|A Test 7¢ E|X| &2 A2 4719 Branch 20| =0, O £ 2 7= Exception 0

[t 27|20|22 2 X} Process 0| K| Q|51 isDataFlavorSupported() Ljo| 27|20 CH3t Test
Case 7| Q3 Z{o 2 HOQICH



4.2.3 Brush.java

_—

4 4] Brushjava T 23.3%
4 © Brush T 33 3% 1.0 3_0
& Brush( — 100.0% : 10
@ getColor( I 0.0% 5 10
@ setColor(int) I O.0% - 1.0

Brush Class o] 42, ®X| Method 37 = 17§, MA| Statements 37§ & 1 7|02t Test Case 7}
S| QAX|DF, LIX|= Setter, Getter &4=0|2 &2 2 X} Process Of| A | Q|ZHC}.

4.2.4 Cutjava

« [ cutjeva D 58.2% 10 40
4 O cut D 58.2% 10 40
& Cut(int) S 1 00.0% = 10

@ LoadCut({String) I 100 0% - 10

@ SaveCut(String) I 0.0% - 10

© setXy(int, int) R 100.0% s 10

Cut Class o] 4%, ™A Method 47 = 37}, MA| Statements 137} = 12 70| CHS}O] Unit
Test 7} =M | Lt Cover E|X| &2 SaveCut()Q A%, LoadCut() &2 A L= &50/EZ,

Coverage O Z X7t &|X| =0t EHHESEALY.

4.2.5 DrawingTool.java

4 [J] DrawingTool java N  G0.0% 10 40
4 © DrawingTool T 60.0% 10 40

& DrawingTool() ) 100.0% - 10

& getlineSize) ] 100.0% - 10

@ setColor(ing) B % - 10

@ setlineSize(int) I OO - 10

DrawingTool Class | A2, HH| Method 47§ & 27}, FH| Statements 6 7 = 4 740 C{SHH
Unit Test 7} = E|QUCt. O] ESAE OFXIZEX| 2 Cover | X| 2E Statements = Setter, Getter
Method 0|22 2 X} I ZM|AOA AJ2ksH Zio|Ct.



4.2.6 Interface.java

4[] Interface java T 52 8% 2.0 1450

Fl @ Interface . S22 20 145.0

EF addPopup(Compoenent, JPopupv IS  0.0% - 1.0

&° deepCopy(Bufferedimage) I 0.0% - 10

. @ Interface() E— 100.0% - 10

& main(stringll) I 0.0% = 10

@ paint(Graphics) I 0.0% - 5.0

@ requestAddCut( [ 100.0% - 30

@ requestBrushing( . 5. 1% = 20

@ requestChangeCut( I 0.0% = 3.0

@ reguestCopyareal) ST 75.0% < 20

@ requestCutOffareal) EV—rr——= KRS - 20

@ requestDelAreal) I 0% - 20

@ requestDelCut]) [E—— LT = 100

@ requestErasing() ="l = 20

@ reguestLoadimage]) T 93.8% - 20

@ requestMergeCut() —— (3.3 % = 40

@ requestMovehreal) I 0.0% - 10

@ requestPasteArea() EEm————— [l = 1.0

@ requestSavelmage( = 1% - 20

@ reguestSelectarear) ] 100.0% - 1.0

@ requestSetColor(ing) B3 I - 10

@ requestSetCutSize() I 0.0% - 1.0

@ requestSetLineSize(int] I 100 (% - 30

@ showwindowl( I 0.0% - 10
Interface Class Ol M= X 73 7§ & Coverage 7} 60%7f H0{7t= Method = 9 710|11, HX

Statements 602 7| & 349 7{7} Cover &|®} 11, 1 & Branch = X 104 7§ & 54 747}

Cover Z|Q{Lt. [HEtA] Statements Coverage = 58%, Branch Coverage &= 52%7t Z| ALt

0| & View 9| =Zt0|| ol & x|= actionPerformed(ActionEvent) : void Method 1} Mouse
Action 52 Unit Test O] 2|O|7} @lo B2 2 X} Process 0| A H|2|&t Z40|C}. Interface Class 9|

42 A5 AHMT7|50| CHst Unit Test 7F i1 (e.g) requestSavelmage(), requestErasing(),

requestSetColor(), requestDelArea()...) paint()0{ CH$t Unit Test 7} O0j| O| R O{X|X| Q&QULCE.

4.2.7 Projectjava

4 [J] Project java I 33 6% 6.6 330
o © Project I 33.6% 6.6 33.0
@ addcut( I 100.0% = 20

@ brushing(int, int, int, int, inf) I 0.0% - 210

@ delcutp D 90.0% - 6.0

& Projectd I 1 00.0% = 10

@ setCutSize(int, int) ) 10:0.0% - ip

OFX|2to 2, Project Class = XA Method 574 = 4 7, K| Statements 101 7ff = 25 7H0f|
CHSHO] Unit Test 7t =¥ E|QQY0, 0 F MH| 2270 & 2747} Cover T ACt. [H2tA
Statements Coverage = 24.7%, Branch Coverage &= 9%7} T|R{C}.
g0l tet Case & StLt= =2CHH Branch = 7 702
ZQst Hoz JCHEICY

I_

Branch =

0| & Color Z0{&1 =0{= Branch 0

CHSE Unit Test 7



4.3 Conclusion

4.3.1 Before

Elem Covie Av Me Cpx Cpx
4 T Painter e ] 57 5% 2750
T —

b [J] Areajava 45 0% 22 0

i+ [J] AreaTooljava _ 43.0% 1.3 410

» [9] Brush.java N 53.3% 1.0 3.0

13 m Cut java Sl 88 2% 1.0 40

» [J] DrawingTool java I G0.0% 1.0 40

i [J] Interface java I 52.5% 20 1450

i [J] InterfaceTest java — 100.0% 23 230

b [J] Projectjava T 33.6% 6.6 330

4.3.2 After

Elem Covi Av Me Cpx Cpx
4 3 (default package) [—— | 66?% 1?90
9] Areajava N 58.8% 10 20

» [J] AreaTool java . 57.1% 14 140

b [J] Brushjava e 100.0% 10 10

b [J1 Cutjava e 85.7 % 10 30

» 4] DrawingTool java — 100.0% 10 10

b [J] Interface java I 557 % 16 120.0

b [J] InterfaceTest java YV 1000% 24 220

i+ [ Projectjava T 47.1% 3.5 140

4.3.3 Conclusion
QM Code Coverage Analysis 0| A| 1823t Setter, Getter Method 2t Unit Test 7} 2|0|7} Qi

Method & Context Filter & E38| N 2|5l Clover Process & Zlslist A, ef 22 A7}t
LCH 24 A0, g Meint 2t SASo)| EH6,_+ 7|s=0| it Unit Test @ Interface

Class off &= F& 7|50 gt Unit Test 7t £&ot 242z HEHO[ E| AL

=]



5. Static Analysis - Sonar

5.1 What is Sonar?

Sonar X EM Lis A4 ACO| CHE MEHHQ EHE &EY = ULE HISt=
SYEHFO|C
- Client/Server +=
- C/C++/JAVAZ| 2X|J) & Crget Z23 A0{(+15) X[ &
- 2% 25 (Plugins) AX|2 CHYDH =7t RAst &8
- #7)gt o E2AO|ME st AE MHO| S8 &2 &0|

Architecture & Design

Comments
Duplications
: Sources
Coding rules Unit tests
Potential bugs Complexity

5.2 Install Sonar

5.2.1 Install Sonar Server

or2fel X mg2 JDK 7t AX[E[0f JAVA 20| F=EOf UCt= THZ A[Zfotct

il .

5.2.1.1 Sonar AIO|EE2 =0 7}A Sonar Server & CI2ZE oL},

—

(http://www.sonarsource.org/downloads/)



['] www.sonarsource.org/downloads/

mis 20+ ] 2 S0t sleu seazeUm | wa) [ue ow

- Visit SanarSource com | Pluging | Nemao
sonar )

Features

License

Sonaris distributed under the GNU Lesser GPL License, Version 3, under Swiss law, You may notuse this appiication exceptin compliance with the License. You may obtain
a copy of the License at hitp-/www.qnu oraflicenses/lapl tet. The original GNU license from which this lesser license is derived can be found here. By downloading Sonar
software, you agree to the terms of this Lesser GPL v:3 license and that you are entering into a license agreement with a company located in Switzerland. Unless required by
Swiss @ or agreed to in writing, software distriouted under the License is distrouted on an “4S 15" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, sither
express orimplied. See the License fortha specific language gaverning permissians and limitations under the License

Download Sonar

Version Date Description

351  Apr3,2013  Fixtwa regressions when using Sonar Runner to perform analyses in specific cases
35

Release notes

\ar. 12,2013 Tracking of unit tests, new rules on nittests, new exclusion settings, enhanced update center

Release notes
enhanced emall notifications

Show all releases

Download Sonar Runner

Version Date Description
221 May 21,2013 Fixes issue with sym links Release notes Download
22 Apr. 18,2013 Provides a new AP that allows to fork the process when launching a Sonar analysis Release notes
Show all releases
5212 ol=x=o ﬂo.l L-.;hEI. (-5|.:|. 74§7|_ 50.'7|_x| OFEE xo|)
Ll gHEE = ST\ o = S-L-= T —

B pairs
] ppt_x
i) quickti| QST OI21E7)
'E'._] rawda || wrapper,conf

1‘&?‘
3 Silverl @Iugback.xml .
— | || sonar.properties
B sonar 1 [E]build-war, hat

5213 ©Q Al AX|HE(/conf/sonar.properties)
(WAS, Database 8 7}5)

mjn
4
o2t
o
n

» EE O3 (C3 » sonar-351 » conf

logback
|| sonar

| | wrapper.conf



5214 AKX ZZ0| /bin/AH&XHE 3 E/StartSonarbat & HEBHCL.

—

MK

« sonar-2.5:1 » bin » windows-xB6-64 »

=2 ciag A =0

= lib

x| & InstallNTService

™ [@] StartNTService
%) StartSonar

| StopNTService
{Z5] UninstallNTService
d}J wrapper

W Sanar |ﬂﬁ

wrapper | ——> Urapper Started as Console

i Launching a JUM. ..

i Wrapper (Version 3.2.3> http://urapper.tanukisoftware.oryg
'

H

'

H

'

Copyright 1999-2006 Tanuki Software. Inc. All Rights Rezerved.

i 2013-896-06 11:43:25_418:INF0: :Logging to org.sonar.application.Filter
edLogger@2e36fd8d via org.sonar.application.FilteredLogger
jum 1 i 2013-86-06 11:43:25_464:INF0::jetty—6.1.25
Jum 1 | 20813-06-06 11:43:25_761:INF0::NO JSP Support for ~. did not find org.

lapache . jasper.servlet . JspServlet
! JRuby limited openssl loaded. http:-//jruby.orgsopenssl
i gem install jruby—openssl for full support.
! 2013-86-06 11:43:55_314:INF0: :Started SelectChannelConnectorld.B.6.8:

E C [} localhostac

%a) Ol ElO|X|s o0l |2 5o glalch Hast sl | Ha

= =1

rE
18
[e
pak

hboards  Projects = Measures  Reviews

elhied

Welcome to Sonar Dashboard

TOOLS Since you are able to read this, it means that you have successfully started your Sonar server
Well done!

Dependencies &

pena If you have not removed this text. it also means that you have not yet played much with Sonar

Compare So here are a fi ainters for your next step

s » Do you now want to run analysis on a project?
sonar » Maybe start customizing dashboards?
| » Or simply browse the complete documentation?

» |fyou have a question or an issue, please report it on the mailing list



5.2.1 Install Sonar Client

5.2.1.4 http://www.sonarsource.org/downloads/ O A Sonar Runner Ct2ZE.

Download Sonar Runner

Version Date Description

221 May 21, 2013 Fixes issue with sym links Release notes Download

=]
=

2.2 Apr. 18, 2013 Provides 3 new AP that allows to fork the process when [aunching a Sonar analysis

Release notes

Show all releases

5214 ZX|et Z=HE MHHICt.

=

s
&) ppt_=S310/7 5L

%) quicktimealt181 ohENI 012127

] rawdata_ver 2 word 5] sonar-runner. bat

&7 Silverlight _| sonar-runner |

= | sonar-runnet, propeties
@SDHET'S'E'I B sonar-runner-dist-2.2,1 jar
\BE sonar-runner-dist-2.2.1

otxo =

|=||'='-TE ‘Jn'_'hl:l'o

- T

AL 25 [
T Y T I

EEENE =T e T

0] LHgE HATIHD ZelitE = 15008 ZHLICH

A
=

[ZHFob ZEHM ZE. HED AFE R b2 HIEE

S,

MER EED
APEAF ECIZH ZHE HIE 28 £

Az e =
AAE AT NAY 25 U OHY BE

SONAR_RUNNER_HOME ZtAH A7 =
A|AED M= - Path 0f %SONAR_RUNNER_HOME%Wbin; 3=7}3tCt.



# required metadata

sonar.projectkey=Painter
sonar.projectMame=Painter
sonar.project¥ersion=1.0

# optional description
sonar.projectDescription=Fake description

# path to source directories (required)
SONAF . SOUFCESSSIC

# path to test source directories (optional)
sonar.tests=test

# path to project binaries (optional), for example directory of Java bytecode
sonar.binaries=bin

# optional comma-separated |ist of paths to libraries. Only path to JAR file is supported.
# sonar. | ibraries=path/to/library/+. jar,path/to/specific/library/myLibrary. jar, parent/+/+ . jar

# The value of the property must be the key of the language.
sonar, language=java

# Additional parameters
SONAr. Ty . property=value

MAX|HEZE /con/sonar-runner.properties L} = =Gt}

Perzist graphs of components
ANALYSIS SUCCESSFUL. you can browse http:/~localhost:768008
Executing post—jobh class org.sonar.plugins.jmeter.JMeterPos

Mo JIL files found in target/jmeter—reportsnull
Executing post—job class org.sonar.plugine.core.batch.Index

Executing post—job class org.sonar.plugins.dbcleaner.Projec

tPurgePostdJoh
12:49:47_866 INFO —> HKeep one snapshot per day hbetween 2B13-05-8% and 2613-86

869 INFQ —» Heep one snapshot per week between 2012-B6-87 and 2013-8
869 INFQ —» Heep one sznapshot per month between 208B-B6-12 and 2812-

878 INFOQ —» Delete data prior to: 28BB-0B6-12
.884 INFOQ —» Clean Painter [id

time: 25.288s
Memory: 2BM-333M

CitlsersJunetuworks pacetPainter>

Command 0| M sonar-runner ASHSHCE,

Proje - Measures R

Recent Projects

[Z Painter i
3 My project

=

All Projects
T O YU TIEWE TIOLTE
HASIH Z2HE confOf Wel MHO| Z2HEJL HYEICH



5.3 Eclipse Plugin & X]

Window | Help |
I &% Welcome
{(Z) Help Contents
oo | P | Search
5 Dynamic Help
B Key Assist... Ctrl+Shift+L
@ Tips and Tricks...
g £ Report Bug or Enhancement..
8 Cheat Sheets. .
e
a Eclipse Marketplace...
g Check for Updates
@ Install Mew Software...
a
@ About Eclipse
o TE =T TRRT —

Work with:  http://dist.sonar-ide.codehaus.org/eclipse/

Find more software by working

type filter text

Mame

L

=

o

[C] 000 Senar CfAC++ (requires Eclipse CDT and the ScnarScource C++ plugin)
000 Sonar Java

[ 000 Sonar optional connectors

[T]0o0 Sonar Python (requires Eclipse PyDev and the Sonar Fython plugin)

Plugin & M X|$tCt.

W Help
MNew Window
Mew Editor
Hide Toolbar

Open Perspective 4
Show View 4

Customize Perspective.. E
Save Perspective As._
Reset Perspective..
Close Perspective
Close All Perspectives

MNavigation »

Web Browser 3
Preferences




- Ant
Checkstyle
- Clover
- Data Management
» Help
» Install/Update
- lava
- Java EE
&> lava Persistence
» Javascript
- Mylyn
- Plug-in Development
= PMD
» Remote Systems
- Run/Debug
- Server
4 Sonar

Local analysis propertie

Servers

5.4 Start Sonar

Restore from Lecal History...
Checkstyle »
P epvD K=
@ Clover »
Caonfigure 3

AUL, FETTIUVE U SUIL DU SETVETS.

LK ALLESS

hitp://localhost: 9000

”
@) Add Sonar Server

Sonar Server Configuration

Usernarme: admin

Secnar server URL:  hitp://localhost: 9000

Password:

.
MHE{2to| S

N Ek-i S

Convert to IPA Project..
Convert to Faceted Form...
Associate with Sonar...
Cenvert to JavaScript Project...
Convert to Plug-in Projects...

Z2HE QN ¢ 23 =

configure-associate with sonar & MEHSICY

—

Time cnsnges .|
Hotspats.
oy Lines of code Classes Violations A\ Blocker a
1,676 10 407 & Crieal 0
Time Machine 2024 fines 1 packages it i a  Major 156 .
996 B4 method: |
3003 Fr i Erilessincrh 57.3% b mm 24;
Components
Vielations Drilldown
Design Comments Duplications Package tangle index Dependencies to cut
Uibratice 6.7% 8.9% 0.0% g :e:ween ;aukeges
Clouds 121 lines 180 lines >0 eycles SEHERIRE
0.6% docu. AP| 10 blocks
Compare 154 undocu. APl 3 files
- Unit tests coverage Unit test success
AN
SONAT ™ | compieny - o
3.2 imethod @ 0.0% branch coverage
26.5 /class 5
33.1 e e R R BT E
Total: 265 - .
® Methods © Files
Events [a1  [4]
2013/06/06 Version 10
Fake description
172 310|s
ANE =eletot
Checkstyle p
& Open in Sonar server
F pvD v Q pe
~7  Change project association..
8 Clover S nge praj
: Mode
Configure *
Run Local Analysis
: Source 3
~ % Sonar ¥ Remove Sonar Mature
i 2 3lo|sk A o
Eclipse IDE O M= ZIIE =l 5= UCH




Cwality Profiles

Configuration

System

5.5 Sonar Result

Ad

SECURITY

Groups
System

Roles

A

Lines of code Classes
1,676 10

2.024 lines 1 packages
996 statements 84 methods
8 files 14 accassors
Comments Duplications
6.7% 8.9%

121 lines 180 lines
0.6% docu. API 10 blocks
154 undocu. API 3 files

Complexity 80
3.2 imsthod 40
26.5 /ciass =
33.1 file E
Total 265

©

- Lines of code

FEo| e, Fo &7, I}

- Classes

oH7[X|, ML, HAE

- Comments

1 2

4 8 8 10 12

Wethods © Files

ne

Administrators

g F7reLh
Violations
407
Rules compliance
57.3%

Package tangle index

0.0%

=0 cycles

Unit tests coverage

0.0%

0.0% line coverage
0.0% branch coverage

g2 E0=Ch

FMo| 2ol 4, APl +8 HOjELL

- Duplication
gt= 2tel =5 ot
- Complexity

ACH =2
4= =2

ol

9|

1

- Violations& Rules compliance

=0 Zele X2t 10 IE HAEZ 20

- Package tangle index

s 209

C}.

MM

C}.

M

7|X| 2= X2t Mo[Z =& ENEL,

- Unit test coverage
HHE|X|S LtEFHLY.

Add new user
Login:

Name

Email:

Password:

Caonfirm password:

Create | Cancel

A\ Blocker 0
@ Critical 0
A Major 156
¥ Minor 247
* Infg 4

Dependencies to cut
0 between packages
0 between files

Unit test success
0 tests

giad, oY Complexity & E O =Lt



