
Circle Packing

1,a) 1,b) 1,c)

Circle Packing

ClonePacker ClonePacker

Libra

ClonePacker Libra ClonePacker

http://sdl.ist.osaka-u.ac.jp/~h-murakm/clonepacker/

1.

[1], [2]

[3]

1 JFreeChart*1 2

1(a) 608 1(b) 469

“plot.setFixedRangeAxisSpace(space);”

1(a) 608 2007 12

4 1(b) 469 2008 5

28 1(a)

1(b)

1(a) 1(b)

1(b)

1 2 2007

12 4

1

Graduate School of Information Science and Technology,
Osaka University

a) h-murakm@ist.osaka-u.ac.jp
b) higo@ist.osaka-u.ac.jp
c) kusumoto@ist.osaka-u.ac.jp

604:  protected void setFixedRangeAxisSpaceForSubplots(AxisSpace space) { 
605:    Iterator iterator = this.subplots.iterator(); 
606:    while (iterator.hasNext()) { 
607:      XYPlot plot = (XYPlot) iterator.next(); 
608: -    plot.setFixedRangeAxisSpace(space); 
     +    plot.setFixedRangeAxisSpace(space, false); 
609:    } 
700:  } 2007 12 4  

- plot.setFixedRangeAxisSpace(space);
+    plot.setFixedRangeAxisSpace(space, false);

(a) CombinedDomainXYPlot.java

465:  protected void setFixedRangeAxisSpaceForSubplots(AxisSpace space) { 
466:    Iterator iterator = this.subplots.iterator(); 
467:    while (iterator.hasNext()) { 
468:      CategoryPlot plot = (CategoryPlot) iterator.next(); 
469: -    plot.setFixedRangeAxisSpace(space); 
     +    plot.setFixedRangeAxisSpace(space, false); 
470:    } 
471:  } 2008 5 28  

-    plot.setFixedRangeAxisSpace(space);
+    plot.setFixedRangeAxisSpace(space, false);

(b) CombinedDomainCategoryPlot.java

1 JFreeChart

Fig. 1 Modifications in JFreeChart

[4], [5], [6]

[7], [8], [9]

Libra [7] 1

Libra

( 1 ) 1

*1 http://www.jfree.org/jfreechart/
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2 Libra

Fig. 2 Screenshot of Libra

( 2 ) Libra CCFinder [4]

( 3 )

2 Libra

Libra

2

1: Libra

2: Libra 2.2

Libra

Libra Circle Packing

[10]

Circle Packing

Circle Packing 2.4

Circle Packing

[11]
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Fig. 3 Clone Pair and Clone Set

Eclipse

ClonePacker ClonePacker

Libra

ClonePacker Libra

• Circle Packing

• ClonePacker

ClonePacker Web

• ClonePacker Libra

ClonePacker Libra

2
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4

5 6

7 8
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2.

2.1

1

2
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1 {α β γ}
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1240: int max_stack = codeStream.stackMax; 
1241: localContents[codeAttributeOffset + 6] = (byte) (max_stack >> 8); 
1242: localContents[codeAttributeOffset + 7] = (byte) max_stack; 
1243: int max_locals = codeStream.maxLocals; 
1244: localContents[codeAttributeOffset + 8] = (byte) (max_locals >> 8); 
1245: localContents[codeAttributeOffset + 9] = (byte) max_locals; 

1815: int max_stack = codeStream.stackMax; 
1816: contents[codeAttributeOffset + 6] = (byte) (max_stack >> 8); 
1817: contents[codeAttributeOffset + 7] = (byte) max_stack; 
1818: int max_locals = codeStream.maxLocals; 
1819: contents[codeAttributeOffset + 8] = (byte) (max_locals >> 8); 
1820: contents[codeAttributeOffset + 9] = (byte) max_locals; 

(a)

401: final public void bastore() { 
402:   countLabels = 0; 
403:   stackDepth -= 3; 
404:   try { 
405:     position++; 
406:     bCodeStream[classFileOffset++] = OPC_bastore; 
407:   } catch (IndexOutOfBoundsException e) { 
408:     resizeByteArray(OPC_bastore); } } 

3590: final public void lrem() { 
3591:   countLabels = 0; 
3592:   stackDepth -= 2; 
3593:   try { 
3594:     position++; 
3595:     bCodeStream[classFileOffset++] = OPC_lrem; 
3596:   } catch (IndexOutOfBoundsException e) { 
3597:     resizeByteArray(OPC_lrem); } } 

(b)

4

Fig. 4 Statement-based and Method-based Clones

2.2

Bellon 3

[12]

1 :

2 :

3 : 2

Bellon

2.3

2

2

1

4(a) (b)

Bellon [12]

4(a)

2

4(b) 2 1

2.4 Circle Packing

Circle Packing [10]

5(a)

Circle Packing 5(a)

a-1

b-1

A

C

B

c-1
c-2

a-2

b-2

b-3

c-1-1
c-1-2

c-2-1

c-2-2

Root

(a) Circle Packing

Root 

B 

C c-1 

c-2 

a-1 

a-2 

b-1 

b-2 

b-3 
c-1-1 

c-1-2 
c-2-1 

c-2-2 

A 

(b) (a)

5 Circle Packing

Fig. 5 Circle Packing and Its File Hierarchy

A B C 3

A

a-1 a-2 C c-1

c-2 c-1 c-1-1

c-1-2 Circle Packing

5(a)

a-1 a-2 A

a-1 b-1

c-1-1 c-2-1 C

Circle Packing

( 5(b))

3

5(a)

2

A B 1 C

A 2 a-1 a-2
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•  
•  

1, 2:  
 

3:  
 

 
 

 

 

     

src/Bus.java print 10 15 1 

src/Taxi.java print 25 30 2 

src/Train.java print 13 19 3 

... 

6

Fig. 6 Overview of Proposed Technique

C 2 c-1 c-2

c-1 2 c-1-1 c-1-2

3.

6 3

1: 1 2

2: 3

3:

•

•

•

1

7

3.1 1: 1 2

1 2

1-1:

1-2:

1-3:

1-1:

(

7(a), (b)) 2

( 7(c))

1-2:

( 7(d))

[11] “;”

“{” “}”

1-3:

1-2

1

(

7(e)) 1

2

2 1

2 2

2 3

( 7(f))

3.2 2: 3

2 Smith-Watrman

[13] (

7(g)) Smith-Waterman 2

1

Smith-Waterman

2-1:

2-2:

2-3:

2-4:
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class Hotel { 
  ArrayList<Person> guests; 
 
  void printGuests(){ 
    for(Person p : guests){ 
      print(p.getName()); 
      print(“, ”); 
      print(p.getAge());     
    } 
  } 
 
  void printGuests2(){ 
    for(Person p : guests){ 
      print(p.getName());  
      print(p.getAge());     
    } 
  } 
 
} 

class Inn { 
  ArrayList<Person> list; 
 
  void printGuests(){ 
    for(Person p : list){ 
      print(p.getName()); 
      print(“, ”); 
      print(p.getAge());     
    } 
  } 
 
} 

... 
... 

 Hotel.printGuests() 

(a)

void printGuests ( ) { 
for 

print ( p . getName ( ) ) ; 

print ( p . getAge ( ) ) ; 
} 

} 

print ( “, ” ) ; 

( Person p : guests ) { 

void printGuests2 ( ) { 
for 

print ( p . getName ( ) ) ; 
print ( p . getAge ( ) ) ; 

} 
} 

( Person p : guests ) { 

void printGuests ( ) { 

Hotel.printGuests() 

Hotel.printGuests2() 

Inn.printGuests() 

for 
print ( p . getName ( ) ) ; 

print ( p . getAge ( ) ) ; 
} 

} 

print ( “, ” ) ; 

( Person p : list ) { 

(b)

void $ ( ) { 
for 

$ ( $ . $ ( ) ) ; 

$ ( $ . $ ( ) ) ; 
} 

} 

$ ( $ ) ; 

( $ $ : $ ) { 

void $ ( ) { 
for 

$ ( $ . $ ( ) ) ; 
$ ( $ . $ ( ) ) ; 

} 
} 

( $ $ : $ ) { 

void $ ( ) { 
for 

$ ( $ . $ ( ) ) ; 

$ ( $ . $ ( ) ) ; 
} 

} 

$ ( $ ) ; 

( $ $ : $ ) { 

Hotel.printGuests() 

: 
printGuests, Person, p, guests, print, p, getName, print,  
“,”, print, p, getAge 

Hotel.printGuests2() 

: 
printGuests2, Person, p, guests, print, p, getName, print,  
p, getAge 

: 
printGuests, Person, p, list, print, p, getName, print,  
“,”,  print, p, getAge 

Inn.printGuests() 

(c)

void $() 
for($ $ : $)  

$($.$()) 

} 
} 

$($) 

{ 
{ 

; 
; 

$($.$()) ; 

void $() 
for($ $ : $)  

$($.$()) 

} 
} 

{ 
{ 

; 
$($.$()) ; 

void $() 
for($ $ : $)  

$($.$()) 

} 
} 

$($) 

{ 
{ 

; 
; 

$($.$()) ; 

Hotel.printGuests() 

Hotel.printGuests2() 

Inn.printGuests() 

: 
printGuests, Person, p, guests, print, p, getName, print,  
“,”, print, p, getAge 

: 
printGuests2, Person, p, guests, print, p, getName, print,  
p, getAge 

: 
printGuests, Person, p, list, print, p, getName, print,  
“,”,  print, p, getAge 

(d)

0 (4) 
10 (7) 

20 (8) 

} 
} 

30(4) 

{ 
{ 

; 
; 

20 (8) ; 

0 (4) 
10 (7) 

20 (8) 

} 
} 

{ 
{ 

; 
20 (8) ; 

0 (4) 
10 (7) 

20 (8) 

} 
} 

30(4) 

{ 
{ 

; 
; 

20 (8) ; 

Hotel.printGuests() 

Hotel.printGuests2() 

Inn.printGuests() 

: 100 

: 200 

: 300 

 
 

 

(e)

0 10 20 30 20 

4 7 8 4 8 

 

 

: 100 

0 10 20 20 

4 7 8 8 

 

 

: 200 

0 10 20 30 20 

4 7 8 4 8 

 

 

: 300 

Hotel.printGuests() 

Hotel.printGuests2() 

Inn.printGuests() 

2 

3  

(f)

- 0 10 20 30 20 

- 0 0 0 0 0 0 

0 0 2 1 0 0 0 

10 0 1 4 3 2 1 

20 0 0 3 6 5 4 

20 0 0 2 5 4 7 

4 7 8 4 8 

4 

7 

8 

8 

 

: 7 ->  5 -> 6 -> 4 -> 2 
: 27 

: 1 

 

(g) Smith-Waterman

class Hotel { 
  ArrayList<Person> guests; 
 
  void printGuests(){ 
    for(Person p : guests){ 
      print(p.getName()); 
      print(“, ”); 
      print(p.getAge());     
    } 
  } 
 
  void printPersons2(){ 
    for(Person p : guests){ 
      print(p.getName());  
      print(p.getAge());     
    } 
  } 
 
} 

class Inn { 
  ArrayList<Person> list; 
 
  void printGuests(){ 
    for(Person p : list){ 
      print(p.getName()); 
      print(“, ”); 
      print(p.getAge());     
    } 
  } 
 
} 

... ... 

void printGuests(){
 for(Person p : guests){

print(p.getName());
    print(“, ”);
    print(p.getAge());   
 }
}

void printPersons2(){
  for(Person p : guests){
   print(p.getName());
    print(p.getAge());   
  }
}

void printGuests(){
  for(Person p : list){
   print(p.getName());
   print(“, ”);
    print(p.getAge());    
  }
}

3 

2 

 
 

 

(h)

Hotel.printGuest() 

Hotel.printGuest2() 

Inn.printGuest() 

(i)

7

Fig. 7 Steps of Proposed Technique
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2-1:

2 〈a0, a1, · · · , aN−1〉
〈b0, b1, · · · , bM−1〉 (N + 2) × (M + 2)

2 0

2-2:

vi,j(2 ≤ i, 2 ≤ j) = max

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

vi−1,j−1 + s(v0,i, vj,0),

vi−1,j + gap,

vi,j−1 + gap,

0.

(1)

s(v0,i, vj,0) =

{
match (v0,i = vj,0),

mismatch (v0,i �= vj,0).
(2)

vi,j i j

match mismatch gap

(match, mismatch, gap) (2, -2, -1)

ci,j i j

vi,j ci,j

7(g) v4,4(= 6)

v3,3(= 4) s(v0,4, v4,0)(= 2)

c3,3 c4,4

2-3:

2-2

0

7(g)

2-4:

7(g)

〈0, 10, 20, 30, 20〉 〈0, 10, 20, 20〉

〈0, 10, 20, 30, 20〉 31(= 4 + 7 + 8 + 4 + 8)

〈0, 10, 20, 20〉 27(= 4+7+8+8)

7(g)

v5,4(= 5) v4,4(= 6)

(1) 2 vi,j = vi−1,j + gap

(1) 2 vi,j

vi,0 (1)

3 vi,j v0,j

〈0, 10, 20, 30, 20〉
“30” 2

〈0, 10, 20, 30, 20〉 〈0, 10, 20, 20〉

27 1

2 2

2 3

3.3 3:

1 2

( 7(h))

Circle Packing

( 7(i))

4.

4.1

Eclipse

ClonePacker ClonePacker Web

*2 Circle Packing

JavaScript D3*3 D3

D3

D3 Circle

Packing

4.2

8 ClonePacker

ClonePacker

( 1 )

8

114

109 127 draw

( 2 ) A ClonePacker

ClonePacker

B C

*2 http://sdl.ist.osaka-u.ac.jp/~h-murakm/clonepacker/
*3 http://d3js.org/
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8 ClonePacker

Fig. 8 Screenshot of ClonePacker

( 3 ) B C

B Circle

Packing C

B

1

2 3

1 1 2

2 3 1

1

1

2

B

8 ClonePacker

C

ClonePacker 1 Libra

Libra

ClonePacker

ClonePacker

5.

ClonePacker Libra

ClonePacker Libra
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1

Table 1 Details of Tasks

( - )
1 2 3

1 suite src/org/jhotdraw/test/samples/minimap/MinimapSuite.java (37 - 57) 0 2 0

2 handles src/org/jhotdraw/figures/GroupFigure.java (67 - 74) 0 2 1

3 draw src/org/jhotdraw/contrib/PolygonScaleHandle.java (111 - 129) 4 3 1

4 store src/org/jhotdraw/util/SerializationStorageFormat.java (62 - 68) 0 1 0

5 fillRoundRect src/org/jhotdraw/contrib/zoom/ScalingGraphics.java (212 - 217) 0 2 2

6 handles src/org/jhotdraw/contrib/TextAreaFigure.java (299 - 303) 5 0 1

5.1

8 2

10 2

GA GB ClonePacker

Libra 6

JHotDraw*4 6.0 beta 1

1

2 ClonePacker 3

2 2 3 1

Libra 2

2 Libra

CCFinder CCFinder

3

ClonePacker

Libra

GA

ClonePacker 1 2 3

Libra 4 5 6

GB Libra

1 2 3 ClonePacker

4 5 6

30 2

5.2

9

*4 http://www.jhotdraw.org/
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Libra を使用した被験者 ClonePacker を使用した被験者
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9

Fig. 9 Results of Task Completion Time

9

Libra ClonePacker

1

ClonePacker

1 20

5.3

9 ClonePacker Libra

: ClonePacker

Libra

: ClonePacker

Libra

ClonePacker Libra
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Wilcoxon p

6.724E − 05 p 0.05

ClonePacker Libra

6.

ClonePacker Libra

ClonePacker

6.1

System Usability Scale [14]

10 1

2 3 4

5 5

1: .

2: .

3: .

4:

.

5:

.

6:

.

7:

.

8: .

9: .

10:

.

ClonePacker Libra

System Usability Scale

[14]

A:

1 5

0 4

B: 2.5

0 100

6.2

2 ClonePacker Libra

1 10

2 Libra ClonePacker

ClonePacker Libra

6.3

2 ClonePacker Libra

ClonePacker Libra

2

ClonePacker

2

2 6

ClonePacker

2

6

ClonePacker

7.

7.1

30 2

Wang

[15] Wang

7.2

1 JHotDraw

JHotDraw

ClonePacker

ClonePacker

1 1
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2 System Usability Scale

Table 2 Results of System Usability Scale

1 2 3 4 5 6 7 8 9 10

A

ClonePacker 3 1 4 2 4 2 4 2 4 3 72.5

Libra 3 4 2 2 3 2 2 4 3 4 42.5

0 3 2 0 1 0 2 2 1 1 30.0

B

ClonePacker 4 2 4 2 4 2 4 2 4 2 75.0

Libra 3 2 2 2 3 2 4 4 3 2 57.5

1 0 2 0 1 0 0 2 1 0 17.5

C

ClonePacker 4 2 4 4 4 2 5 2 4 4 67.5

Libra 4 3 2 4 2 2 2 4 3 4 40.0

0 1 2 0 2 0 3 2 1 0 27.5

D

ClonePacker 4 1 4 3 3 2 4 1 3 3 70.0

Libra 2 4 1 4 3 3 2 3 2 3 32.5

2 3 3 1 0 1 2 2 1 0 37.5

E

ClonePacker 3 2 4 3 3 2 4 2 3 2 65.0

Libra 3 2 3 4 3 2 3 2 3 3 55.0

0 0 1 1 0 0 1 0 0 1 10.0

F

ClonePacker 3 2 4 2 4 3 4 2 4 4 65.0

Libra 2 3 2 3 3 2 3 3 2 4 42.5

1 1 2 1 1 -1 1 1 2 0 22.5

G

ClonePacker 4 4 4 2 2 2 4 4 2 2 55.0

Libra 1 2 4 4 1 2 4 5 1 2 40.0

3 -2 0 2 1 0 0 1 1 0 15.0

H

ClonePacker 4 1 4 2 4 1 5 2 4 2 82.5

Libra 2 3 1 4 2 2 1 5 2 4 25.0

2 2 3 2 2 1 4 3 2 2 57.5

I

ClonePacker 4 1 5 2 4 1 4 2 3 3 77.5

Libra 2 3 3 4 2 2 3 4 3 4 40.0

2 2 2 2 2 1 1 2 0 1 37.5

J

ClonePacker 4 1 4 1 4 2 4 1 4 4 77.5

Libra 2 1 4 2 3 2 4 3 4 4 62.5

2 0 0 1 1 0 0 2 0 0 15.0

7.3

2 ClonePacker

Libra 6

2

7.4 System Usability Scale

System Usability Scale ClonePacker

Libra System Usabil-

ity Scale

8.

Gemini

[16] Gemini CCFinder [4]

Asaduzzaman VisCad

[17] VisCad

NiCad

[5], CCFinder [4]

VisCad

Rieger Polymetric View [18]

[19] Polymetric View
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Polymetric View

Hauptmann Edge Bundle

[20]

[16], [17], [19], [20]

Forbes Doppel-Code

[9] Doppel-Code

[21] Doppel-Code

ClonePacker

Doppel-Code

9.

Circle Packing

ClonePacker

ClonePacker

Libra
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