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Debian5.0.2 250

1

250 N Debian5.0.2 80

95% ±6.2%

N
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Cv

GPLv2 GPLv2

Cn

GPLv2 GPLv3

I

GPLv2 MPL v1.1

U

= |Cv |+|Cn|+|I|
|N |

= |Cv |
|N |−|U |

= |Cv |+|Cn|
|N |−|U |

2.2

FOSSology ohcount

2.2:

FOSSo. ohcount OSLC

|Cv| 200 137 83 57

|Cn| 1 84 137 8

|I| 6 28 30 185

|U | 43 1 0 0

82.8% 99.6% 100.0% 100.0%

96.6% 55.0% 33.2% 22.8%

97.1% 88.7% 88.0% 26.0%

22s 923 s 27s 372s
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6 6

5

1

2.6.2

Fedora8 11 SourceDVD9

93760

1.17GB CPU:Intel Core2Quad

2.4GHz 2GB OS Ubuntu Linux Kernel 2.6.28-17

2.3 ohcount

Fedora11 Source DVD

2.4 318

95% 5% 28

65% 80.1% 457

2.6.3

FOSSology ohcount OSLC ASLA

2.3:

FOSSo. ohcount OSLC

172min 5258min 168min 213min

8http://fedoraproject.org
9http://fedora.mirror.iweb.ca/releases/11/Fedora/source/iso/
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answer rate [%]

fr
eq

ue
nc

y

0 20 40 60 80 100

0
50

10
0

15
0

20
0

25
0

30
0

2.4:

ohcount

URL

ASLA

2.4 ”

+ ” ohcount

ALSA

OSLC FOSSology

FOSSology OSLC

ohcount
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2.7

95%

2.4:
FOSSo. ohcount OSLC ASLA

2 / / / / /

BSD3 267+4032 3223 147 1930

Apachev2 147+852 143 11361

X11 47+1766 1364 125

MPLv1 1 15+191 24293 151 23650
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3

3.1

Free and Open Source Software, FOSS

FOSS

FOSS Open Source Initiative1

Open Source Initiative 67

FOSS

FOSS

FOSS Ruffin

[49] FOSS

FOSS

FOSS

FOSS [24, 28, 30, 31].

2 Ninka

FOSS [43] FreeBSD OpenBSD

Eclipse ArgoUML

1http://www.opensource.org/ ( 2010/3/31)
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• FOSS FreeBSD OpenBSD

Eclipse ArgoUML

•

•

•

3.2 3.3

3.4

FOSS 3.3 3.5

3.6 3.7

3.2

GNU General Public License(GPL) version1, version2, version3

GPL “GPL version 2 or later” version2

GPL

3.1

v<number> “or later” +

GPL version2 or later GPLv2+

FOSS

FOSS

FOSS

28



3.1:

Abbrev. Name

Apache Apache Public License

BSD4 Original BSD, also known as BSD with 4 clauses

BSD3 BSD4 minus advertisement clause

BSD2 BSD3 minus endorsement clause

CPL Common Public License

CDDLic Common Development and Distribution License

EPL Eclipse Public License

GPL General Public License

LesserGPL Lesser General Public License (successor of the Library GPL, also

known as LGPL)

LibraryGPL Library General Public License (also known as LGPL)

MIT/X11 Original license of X11 released by the MIT

MITold License similar to the MIT/X11, but with different wording

3.3

RQ1: FOSS

RQ2:
RQ3: FOSS

3.4

FOSS FreeBSD OpenBSD Eclipse ArgoUML

3.2

FOSS

FreeBSD OpenBSD

Eclipse Eclipse

Ninka[30] Ninka

BSD4 GPLv2+

Ninka

Ninka

Ninka

427 126
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3.2:

FreeBSD OpenBSD Eclipse ArgoUML

2.2-8.0 2.0-4.7 2.0-3.5.2 0.8.1-0.31.1

1994/11 1996/10 2002/6 2000/10

-2009/11 -2010/5 -2009/9 -2010/6

OS kernels OS kernels SDE platform UML Design Tools

45 28 25 79

627-3490 987-3314 11419-35880 686-2208

( - )

CVS CVS CVS Subversion

Ninka 110 93% 600

[30] Ninka NONE(

) UNKNOWN(

)

FOSS

C (*.c), C++(*.cpp, *.c++, *.cxx, *.cc), Java(*.java), Python(*.py), Perl(*.pl,

*,pm), Emacs lisp(*.el) and Sawfish scripting language(*.jl)

Ninka

3.4.1 RQ1 FOSS

3.2

FOSS

3.3 FOSS

FreeBSD OpenBSD

38.5% 13.6%

FOSS

Eclipse

ArgoUML FreeBSD OpenBSD

68.3% 98.5%

FreeBSD OpenBSD

RQ1

30



3.3:

FreeBSD OpenBSD Eclipse ArgoUML

Release Version 8.0 4.7 3.5.2 0.31.1

3490 3314 35880 2208

81 91 11 5

BSD2 MITOld12 EPLv1 EPLv1

1346 451 24507 2177

[%] 38.5 13.6 68.3 98.5

3.4.2 RQ2

RQ2 RQ2 2

RQ2.1:
RQ2.2:

RQ2.1

RQ2.1 FreeBSD OpenBSD

3.1 FreeBSD 3.2 OpenBSD

X

Y

5

Others

3.3 FreeBSD 3.4 OpenBSD

X Y

NONE UNKNOWN Others

• 3.1 FreeBSD , BSD4

BSD2 BSD3 BSD
3 (

3.3) BSD4 BSD2 BSD3

2 OpenBSD ISC http://www.openbsd.org/policy.html

Ninka MITOld1 ISC MITOld1

3ftp://ftp.cs.berkeley.edu/pub/4bsd/README.Impt.License.Change ( 2010/3/31)

31



�

���

����

����

����

����

����

����

����

�� ��
��
��
�

��
��
�

��
��
�

��
��
�

����������	�
������������	�
������������	�
������������	�
��

���� ���� ���� �	
��
������

������ �
���� ���� �������

3.1: FreeBSD

5.2.1 5.3 3.4

5.2.1 5.3

BSD4 233 BSD3

23 BSD2

97 BSD3 24 BSD3

BSD4

BSD2

• OpenBSD 3.2 (

3.4) BSD4 BSD2 BSD3

3.3 3.4 3.5 3.3

3.4 BSD4

500 BSD3 107 BSD2

16

RQ2.1

FOSS
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3.2: OpenBSD

RQ2.2

RQ2.2 Eclipse ArgoUML

RQ2.1 FreeBSD OpenBSD

3.5 3.6 Eclipse, ArgoUML

3.7 3.8 Eclipse ArgoUML

• Eclipse ( 3.5) CPLv0.5 CPLv1.0

EPLv1.0 3.5

3.7

FreeBSD OpenBSD

FreeBSD OpenBSD
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3.4: FreeBSD 5.2.1 5.3

5.3

BSD2 BSD3 BSD4 InterACPILic CDDLic

- 97 24 13 0 0

BSD2 31 689 0 0 0 0

BSD3 18 2 235 0 0 0

5.2 BSD4 23 0 233 229 0 0

InterACPILic 0 0 0 0 141 0

CDDLic 6 0 0 0 0 0

3.5: OpenBSD 3.3 3.4

3.4

BSD4 BSD3 BSD2 MITOld1 MITOld2

- 10 7 13 2 0

BSD4 16 648 500 107 0 0

BSD3 0 1 97 10 5 0

3.3 BSD2 0 0 0 68 0 0

MITOld1 0 0 0 0 0 0

MITOld2 0 0 0 0 0 159
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3.3: FreeBSD

Eclipse Eclipse Development Process[26]

• AlgoUML ( 3.6), UNKNOWN

BSD
4 BSD4 BSD3 BSD2

Eclipse 3.6 3.8

RQ2.2 (FreeBSD, OpenBSD)

(Eclipse, ArgoUML)

4 Ninka

35



����

����

����

����

�

���

���

���

��	 ��� ��
 ��� ��� ��� ��� ��� ��
 
�� 
�	 
�� 
�
 
�� 
�� 
�� 
�� 
�� 
�
 ��� ��	 ��� ��
 ��� ��� ��� ���

�
��
��
�

�
��
��
�

�
��
��
�

�
��
��
�

����������	�
������������	�
������������	�
������������	�
��

���� ���� ���� �	
��
� �	
��
�

3.4: OpenBSD

RQ2

RQ2.1, 2.2 RQ2

3.4.3 RQ3 FOSS

RQ2

• FreeBSD( 3.1) OpenBSD 3.2 BSD4

BSD2 BSD3

• Eclipse ( 3.5) CPLv0.5 CPLv1.0

EPLv1.0 CPLv1.0 EPLv1.0
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3.5: Eclipse

• AlgoUML ( 3.6), BSD

EPLv1.0 BSD

EPLv1.0

RQ3

3.5
Ninka

Daniel et.al.[30] Ninka

96.6%

Ninka 3.4
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3.6: ArgoUML

FreeBSD OpenBSD

386BSD

FreeBSD 1991 OpenBSD 1995

FOSS FOSS

FOSS

3.6
Di Penta [24]
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3.7: Eclipse

ArgoUML

FOSS

Gobeille[31] Gobeille bSAM

FOSSology abiword-2.6.4

Black Duck Software5 Black Duck software knowledgebase

FOSS 20

Alspaugh [17]

〈actor operation action object〉
German [29]

German

[28] Fedora

12

5http://www.blackducksoftware.com/oss/licenses#top20
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Release Version
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3.8: ArgoUML

3.7
FOSS

FOSS

Eclipse ArgoUML

FOSS
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4

4.1
OSS

OSS OSS

OSS

[13, 14, 15, 16]

[2, 10]

JPlag[48]

JPlag 2

JPlag

2

2

2

1 JPlag
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4.1:

4.2

4.3

4.4

4.5 4.6

4.2

[67]

4.1
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4.2:

4.3

4.2

4.3
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0.0
0.1
0.2
0.3
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0.9
1.0

30 50 70 90 11
0

13
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0

17
0

19
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0

25
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0
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4.3:

4.3.1

2

2

A,B PSim(A,B) a,b A,B

|a|, |b| a,b a , b

MLCC(a, b) PSim(A,B) = MLCC(a,b)
|a|+|b|

4.3.2

4.4
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32�

4.4:

OSS

( ) = ( )
( )

( ) = ( )
( )

1

1

4.4
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4.4.1

Free Software Foundation Free Software Directory[6]

GPL LGPL OSS 50 GPL

LGPL Security, Audio, Game

C C++

CCFinderX[3] CCFinderX

CCFinderX

(LEN)

CCFinderX 30 30

2 3

30

4.4.2

4.3.2 50 OSS

4.1

4.5

4.6 4.7

X Y

1

4.1:

121

1104

46



X 590

270 0.3

4.2

91 72

1

4.8

4.9

4.10 X Y

1 X

50 1

X

4.3

877

4.6 4.7

4.2:

590 270 0.30

1 91 72

120 30 49
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4.6:

48



�

���

���

���

���

���

��	

��


���

���

�

� ��� ��� ��� ��� ��� ��	 ��
 ��� ��� �

�
�

�
�

�
�

�
�

��������������������

���

���

4.7:

1225

4.4.3

4.3:

- 50 -

- 877 -

- 227 -
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4.9:
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4.10:

4.4.2

121 102

4.11 4.11 223

0.32

4.12

4.12 78 0.085

636 1191

51



�������	
�������
����������
������


����	������
����������
���
��
���	
�
���	� ����
���
���
�� ���
���


���	� ����
���
���
�� ��
���

�


���	� ����
���
���
�� ����
������
�� �
!�"

�������
��#����
����


���	� ����
���
���
�� ���
������
�� ��
�"


���	� ����
���
���
�� �������
��� �
!�"

���
�� ��
� ���
��"

�
��� �
!�������
�"

��
�� �
!������"

��� ��
� ����
�"

$

$

��

������	
�������
����������
���

��


����	�%&'%&(��������
��
���	
�
���	� ��
���
�� ���
���


���	� ��
���
�� ��
���

�


���	� ��
���
�� ����
������
�� �
!�"

�������
��#����
����


���	� ��
���
�� ���
������
�� ��
�"


���	� ��
���
�� �������
��� �
!�"

���
�� ��
� ���
��"

�
��� �
!�������
�"

��
�� �
!������"

��� ��
� ����
�"

$

$

4.11:

���������		�
�

��
��������� ������������
����������������

���������
������������������ ��������
���
���!�"���

#

��!��
���$���
�����%�	������� ������� ��������� �������

�����������������������

�������������%�&'�"��(
 	����
)������)�������

�������������%�&'�"���$ 	���$
���

���
)������)������ 	�������������%�

���������
���!����!����*��
���
���������"���

��
�����$���
��������������%� �����������������

+

���������		�
�

��
��������� ������������
������������"����

���������
������������������ ��������
���
���!�"����

#

��!��
���$���
�����%�	������� ������� ��������� �������

��������������������"����

��������������%�&'�"��(
 	����
)������)�������

��������������%�&'�"���$ 	���$
��

���
)������)������ 	��������������%�

���������
���!����!����*��
���
���������"����

��
�����$���
����������������%� ������� ����������

+

4.12:
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4.4.4

4.4.2 4.4.3

P

X b 4.1

P =
1

1 + exp{−(b0 + b1X1 + b2X2 + . . .+ bnXn)} (4.1)

Leave-one-out

Leave-one-out

1

1

10 Leave-one-out

4.13

1

4.14 1

1.0
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4.13: Leave-one-out

4.15

0.02

4.4

1.0

54% 0.995

0.66

88%

0.02

93% 1.0
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4.14:

4.5

4.5.1

JPlag Prechelt

[48] JPlag

4.4:

0.02 1.0

1026 65

78 56
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4.15:

4.2 4.3

Sim(A,B) =
2 coverage(tiles)

|A|+ |B| (4.2)

coverage(tiles) =
∑

match(a,b,length) tiles

length (4.3)

Wise “Greedy String Tiling” [60]

“Greedy String Tiling” 1

JPlag
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