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Figure 1. Clone genealogy
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Table 1. Subject systems

Lang g;ggﬁ: SLOC Duration ggie%fses
JUnit 3}22 2001208 | 2
CAROL | Trass | ooos0ats | 10
Java | gnsjava ;;ggi ggg;??g? to 22
JbRel | 7yi0s | ootogens | B
Tot | Gies | ooos0ies |
KeePass Eggg gggg}élz © 85
s Notepad-++ g?ggg 388%;32 © 80
Zo | libas | s000a08 | %
oMule | 5730 | o0i0.0007 | T3
Weel | sooar | ooos0oze |
o [omy |2 [EETE O 4
288X | 70500 | antoorar | %
Claws Mail ;gg%’; 38?88:13;1;? °l w
M| epa | aoorizos | 22
or | TP | | oo 0| 2
Process | 10,349- 2008-10-17 to 38
Hacker 123,878 | 2010-01-23
ZedGraph 264223 gggg?g% © 28
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Table 2. Clone genealogies
System Total # | AG DG SSG CCG
of Gen. | (%) (%) (%) (%)

JUnit 127 78.74 | 21.26 | 81.89 15.75
CAROL 141 4468 |5532 | 56.73 | 38.30
dnsjava 417 82.97 17.03 | 85.37 12.23
JabRef 1132 7341 2659 | 6625 | 26.06
iText 1568 68.75 | 3125 | 7462 | 20.22
Avg. of Java Systems | 71.43 | 2857 | 7267 | 21.77
KeePass 790 70.76 | 29.24 | 7354 | 20.63
Notepad++ | 977 81.99 | 18.01 | 7369 | 19.86
7-Zip 1427 65.38 | 34.62 | 64.62 | 24.46
eMule 3547 66.08 | 33.92 | 5957 | 29.86
Avg.of C++Systems | 68.79 | 31.21 | 6432 | 26.18
Wget 206 57.77 14223 | 60.68 | 28.64
Conky 1328 5369 |46.31 | 8245 | 11.97
ZABBIX 1026 65.79 | 34.21 49.31 28.65
Claws Mail | 2363 8557 | 14.43 | 6326 | 27.08
Avg. of C Systems 7168 | 2832 | 6543 | 23.40
NAnt 625 7696 | 23.04 |5520 | 34.08
iTextSharp | 2666 7716 | 22.84 | 86.38 10.43
Process 950 71.79 | 28.21 7326 | 20.32
Hacker

ZedGraph | 374 76.74 | 23.26 | 62.83 | 24.87
Avg.of C#Systems | 76.00 | 24.00 | 7755 | 16.84
Avg. of all Systems 7033 | 29.67 | 66.56 | 24.28

Table 3. Distribution of genealogies by

program size
Program Size | AG (%) | DG(%) | SSG(%) | CCG (%)
<50K 64.65 33.35 76.15 17.71
50K-100K 71.04 28.96 65.32 24.60
>100K 74.58 25.42 69.36 22.78
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Table 2. Clone genealogies

System Total # | AG DG SSG CCG
of Gen. | (%) (%) (%) (%)

JUnit 127 7874 2126 |81.89 | 15.75
CAROL 141 4468 | 5532 | 56.73 | 38.30
dnsjava 417 8297 | 17.03 | 8537 | 12.23
JabRef 1132 7341 | 2659 | 6625 | 26.06
iText 1568 68.75 | 3125 | 7462 | 20.22
Avg. of Java Systems | 7143 | 2857 | 72.67 | 21.77
KeePass 790 70.76 | 29.24 | 73.54 | 20.63
Notepad++ | 977 8199 | 18.01 | 7369 | 19.86
7-Zip 1427 65.38 | 34.62 | 64.62 | 24.46
eMule 3547 66.08 | 33.92 | 59.57 | 29.86
Avg.of C++ Systems | 68.79 | 31.21 | 64.32 | 26.18
Wget 206 57.77 | 4223 | 60.68 | 28.64
Conky 1328 5369 | 46.31 [ 8245 | 11.97
ZABBIX 1026 65.79 | 3421 | 4931 | 28.65
Claws Mail | 2363 85.57 | 1443 | 6326 | 27.08
Avg. of C Systems 7168 | 28.32 | 6543 | 23.40
NAnt 625 7696 | 23.04 | 5520 | 34.08
iTextSharp | 2666 7716 | 22.84 | 86.38 | 10.43
Process 950 7179 | 28.21 7326 | 20.32
Hacker

ZedGraph | 374 76.74 | 2326 | 62.83 | 24.87
Avg. of C# Systems 76.00 | 24.00 | 7755 | 16.84
Avg. of all Systems 7033 | 29.67 | 66.56 | 24.28

Table 3. Distribution of genealogies by
program size

Program Size | AG (%) | DG(%) | SSG(%) | CCG (%)
50K 6465 | 33.35 | 76.15 17.71
50K-100K 7104 | 28.96 | 6532 24.60
>100K 7458 | 2542 | 69.36 22.78
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Table 4. Alive genealo

"L TWARE (AG)

ies

System AG AG created | AG that survive
within ~ recent | more than half of
five releases release histories

JUnit 100 | 31(31%) 68 (68%)

dnsjava 346 | 15(4.34%) 82 (23%)

CAROL 63 47 (74.60%) 17 (26.98%)

JabRef 831 72 (8.66%) 400 (48.13%)

iText 1078 | 490 (45.45%) 765 (70.96%)

KeePass 559 | 163 (29.16%) 241(43.11%)

Notepad 801 59 (7.36%) 587 (73.3%)

7-Zip 933 | 34(3.64%) 678 (72.66%)

eMule 2344 | 385 (16.42%) 365 (15.57%)

Wget 119 | 16 (13.44%) 74 (62.18%)

Conky 713 | 490 (68.74%) 136(19.07%)

ZABBIX 675 | 11(1.62%) 467 (69.18%)

Claws Mail 2022 | 46 (2.29%) 1335(66.02%)

NAnt 481 275 (57.17%) 62 (12.89%)

iTextSharp 2057 | 864 (42%) 1094 (53.18%)

Process Hacker | 682 | 236 (34.60%) 158 (33.17%)

ZedGraph 287 | 23(8.01%) 174 (60.63%)

Avg. of all systems 23.11% 47.57%
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Table 2. Clone genealogies
System Total # | AG DG SSG CCG
of Gen. | (%) (%) (%) (%)

JUnit 127 7874 [ 2126 |81.89 | 15.75
CAROL 141 4468 | 55.32 | 56.73 | 38.30
dnsjava 417 8297 | 17.03 | 8537 | 12.23
JabRef 1132 7341 2659 | 6625 | 26.06
iText 1568 68.75 |31.25 | 7462 | 20.22
Avg. of Java Systems | 7143 | 2857 | 7267 | 21.77
KeePass 790 70.76 | 29.24 | 7354 | 20.63
Notepad++ | 977 8199 [18.01 [ 7369 | 19.86
7-Zip 1427 65.38 34.62 | 6462 | 24.46
eMule 3547 66.08 | 33.92 | 59.57 | 29.86
Avg.of C++Systems | 68.79 | 31.21 | 6432 | 26.18
Wget 206 57.77 42.23 | 60.68 | 28.64
Conky 1328 53.69 46.31 82.45 11.97
ZABBIX 1026 65.79 34.21 49.31 28.65
Claws Mail | 2363 85.57 1443 | 63.26 | 27.08
Avg. of C Systems 7168 | 28.32 | 6548 | 23.40
NAnt 625 7696 | 23.04 | 5520 | 34.08
iTextSharp | 2666 77.16 22.84 | 86.38 10.43
Process 950 .79 | 2821 7326 | 20.32
Hacker

ZedGraph | 374 76.74 23.26 | 62.83 | 24.87
Avg. of C# Systems 76.00 24.00 | 77.55 16.84
Avg. of all Systems 70.33 | 29.67 | 66.56 | 24.28

Table 3. Distribution of genealogies by
program size

Program Size | AG (%) | DG(%) | SSG(%) | CCG (%)
50K 6465 | 33.35 | 76.15 17.71

50K-T00K 71.04 | 28.96 | 6532 24.60
>100K 7458 | 2542 | 69.36 22.78
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* SSG t AG D F';@T% %‘_’ %%/_j_\ Table 5. Syntactically similar genealogies
System égvg %f> of ?”ggGSSG %; of ?%g SSG
_ o < — of tota of tota
o Y [Z, 69.04%SSG 75\5@% VAT LD JclirgtOL gi 2;.;8 gggg
—_ V= . .
BAZ ) —X(TEL T dnsjava 310 87.08 89.60

JabRetf 530 70.67 63.78

« —F, EHMIZ66.61%DEFL TS T o

Ramld, BXRIICEL LD o Tc Nolepades | 568 | 7038 05

7-Zip 586 63.56 62.8
« BEXHNCZEAD NI A=Y T Ib—T Ny ocassems o 6077

3. V7 T 2TV RT LADRERIC g w7e

[RESNDAEEEDE L Clows Vil 1220 | 810 g

. . N |_Avg. of C Systems 66.72 60.90
 TATTLOYAXNKECHDE, [y B Ra s
BETSSGIC T HEF L TULBS56D Pocess | 505 | 7256 7404
%IJ /E\l :E) i%é'j][l —a_ 5 Ejg.etr;%]# System1s75 ;jg; gggg
|_Avg. of all Systems 69.04 66.61

Table 6. Syntactically similar genealogies by
program size

Program Size % of alive SSG of | % of alive SSG of

total SSG total AG
<50K 64.29 75.72
50K-100K 68.18 62.70
>100K 71.45 66.44
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(b) CDF,,,,(k) for the smallest systems

(c) R (k) for the largest systems

volatile

volatile

%mumfﬁ_jtd)\/XTA

iText :

Claws Mail :

6 1) —ZALIAIC

TR 1-RED16%NE R T2

59U U —XXLUANIZ28%

eMule : 59 U —XUANIZ33%

04 F

e

(d) R

(k) for the smallest systems

volatile

(k) for the largest and smallest systems of each language category

= DDTE_/J\ODVXTA
« Junit:6Y Y —ZXLUNIZ100%
*  KeePass Password Safe : 5U 1) — XA
+ Wget:6 U —ZLIANIZ60%
+ ZedGraph:5Y U —ZLINIZ52%

1212%

15



ﬁ%@iﬁi/ \|:|E| <DG> é:%_u:ll'.]fd\7 —

e VU =X LANRILTH, Eap/e 7 A— O L
FETE AL

« BRI 770X YT HTHODITEZE S L
HFE Y MED 7L



Yap

ADDEKXDPTAV T IV EREEFERTI1I710F -7 —X
V7M7YV AT LZWRICLT, O—Fo7O0—>DR:E
SIS B 7= ORI A Th L7

L DREIFFEKRD) ) —XFTEFELTHY, B
FTFELTWBRED7T%ICIE, ITTOEBIMNCEIRR, #AFDEZBIZEE
NEeFNTWEHL -7

—BMHUEF->TCEZEIN/-7 00— FRE(TH11%D H38%H ERE
¥ (W

EHEZ T2 RED DB, Z < DFEIEHEID Y Y — DR ThRE
éﬂf’ (%_an

FFEESEBC 7O 7 P AXE, 78— DENICHF ) E
A AVANA

QU



PIT Rk

« REEDZ ENL - BB TET

e VT 7R TDZTERBHITYh L, Hotk
TR MNET & B D



