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Detecting the Source Code Reuse Based on

Compound Compression Metrics*

Tomoya Tanaka

Abstract

To detect the code reuse between two source code, this thesis proposes and
evaluates ”compound compression metrics,” which evaluate the degree of souce
code compression within two source code. Generally, when we compress source
code containing duplicated code portions, its compression ratio becomes low.
Therefore, we could identify whether or not source code A reused source code B
by subtracting the compressed size of concatinated source code A + B from the
sum of A’s compressed size and B’s compressed size. As a compression method,
we used the LZMA algorithm, which is one of the commonly used dictionary
compression algorithms. As a result of experinental evaluation with 190 pairs of
Open Source Software (OSS) projects whose source code are written in C/C++,
the prediction performance of a logistic regiression model using the proposed
metrics was 0.96 in precision, 0.79 in recall and 0.87 in F value.

In recent software development, programmers often reuse source code of OSS as
a part of their product to increase the productivity. To comply with OSS licenses,
now it has become an important mission for software companies to inspect their
software product to make sure not including unaware OSS source code in it. The
proposed metrics can make it easy to inspect software products before releasing

it so that OSS license violation is prevented.

* Master’s Thesis, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT1051067, February 2, 2012.
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gimp chemtool 28,237,760 | 1,986,249 | 26,251,511 14.21662641
gimp easytag 28,237,760 | 1,454,918 | 26,782,842 19.408489
cinepaint cdrtool 8,046,065 | 4,273,311 | 3,772,754 1.882864364
cinepaint gnubg 8,046,065 | 4,067,016 | 3,979,049 1.978370628
cinepaint geomview 8,046,065 | 3,329,805 | 4,716,260 2416377235
cinepaint glame 8,046,065 | 2,003,059 | 6,043,006 4.016888669
cdrtool geomview 4,273,311 | 3,329,805 | 943,506 1.283351728
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04 ConSize DO OODODOO

00000 A |0O000O0B|O0OO0A |0O00B |0D000AB|O0O0OOB/A
gimp gbonds 28,237,760 | 514,290 | 27,723,470 54.906298
cinepaint glabels 8,046,065 | 2,100,470 | 5,945,595 3.830602199
geomview chemtool 3,329,805 | 1,986,249 | 1,343,556 1.676428786
geomview easytag 3,329,805 | 1,454,918 | 1,874,887 2.288654756
geomview danpei 3,329,805 | 625,874 | 2,703,931 5.320248165
geomview battstat 3,329,805 | 261,989 3,067,816 12.709713
geomview gmmusic 3,329,805 | 241,646 3,088,159 13.77968185
gnugo glabels 2,413,223 | 2,100,470 | 312,753 1.148896676
glabels glame 2,100,470 | 2,003,059 | 97,411 1.048631119
glame CVSPS 2,003,059 | 60,082 1,942,977 33.3387537
glame gbonds 2,003,059 | 514,290 1,488,769 3.894804488

0 0.1 0.2 03 0.4 0.5 0.6 0.7 08 03 1
EBOSRTAYIETNICKSHAE

U8 bbb bdoggobobuoogobboooooobobogo
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O 5 ConRateO OO QO QOQOO

00000 A |0000D0B|0O0O0A |0DO00B|0O000OAB|O00O0O0OB/A
glabels gnofin 2,100,470 | 763,825 | 1,336,645 2.749936176
chemtool aide 1,986,249 | 500,614 | 1,485,635 3.967625756
easytag aide 1,454,918 | 500,614 | 954,304 2.906267104
gnofin gbonds 763,825 514,290 | 249,535 1.485202901
gnofin aide 763,825 | 500,614 | 263,211 1.525776347
danpei ghonds 625,874 514,290 | 111,584 1.216967081
danpei aide 625,874 | 500,614 | 125,260 1.250212739
gbonds aide 514,290 | 500,614 | 13,676 1.027318453
gbonds battstat 514,290 | 261,989 | 252,301 1.963021348
aide battstat 500,614 | 261,989 | 238,625 1.910820683
aide gmmusic 500,614 | 241,646 | 258,968 2.071683372
battstat avdbtool 261,989 | 66,139 195,850 3.961187801
battstat CVSPS 261,989 | 60,082 201,907 4.360523951
gmmusic avdbtool 241,646 | 66,139 175,507 3.65360831
gmmusic CVSPS 241,646 | 60,082 181,564 4.021936687
avdbtool CVSps 66,139 60,082 6,057 1.100812223
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06 ConRateJ OO DOOOO

00000 A | 00000 B|O0OD0A |000B |0000AB|OOOOB/A
gimp glabels 28,237,760 | 2,100,470 | 26,137,290 13.44354359
gimp gbonds 28,237,760 | 514,290 | 27,723,470 54.906298
cinepaint glabels 8,046,065 | 2,100,470 | 5,945,595 3.830602199
cdrtool glabels 4,273,311 | 2,100,470 | 2,172,841 2.03445467
cdrtool gnugo 4,273,311 | 2,413,223 | 1,860,088 1.770789935
geomview glame 3,329,805 | 2,003,059 | 1,326,746 1.662359921
geomview chemtool 3,329,805 | 1,986,249 | 1,343,556 1.676428786
geomview easytag 3,329,805 | 1,454,918 | 1,874,887 2.288654756
geomview gmmusic 3,329,805 | 241,646 3,088,159 13.77968185
geomview battstat 3,329,805 | 261,989 3,067,816 12.709713
geomview danpei 3,329,805 | 625,874 2,703,931 5.320248165
glabels glame 2,100,470 | 2,003,059 | 97,411 1.048631119
glame gbonds 2,003,059 | 514,290 1,488,769 3.894804488
glame CVSpS 2,003,059 | 60,082 1,942,977 33.3387537

07 00000000O0ODOOCO (O ®))0D000POOOOSOD0000O
o000 bDO0b00O |O00Db |Ob000 | Precision | Recall | FO

52 20 2 13 0.96 0.79 0.87
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0 8 ConSized ConRateD DD OO0 ODODOOOOODOOOOOOOOODOOO
gboboooobboboooobon

gbooooboboad

ConSize ConRate goooobod
precision=1 | recall=1 | precision=1 | recall=1 | precision=1 | recall=1

00 24000 1000 0.024 0.002 0.97 0.01
oooo |25 183 39 185 40 182
oooo |25 63 39 63 40 63
oooo |0 120 0 122 0 119
Ooooo |38 0 24 0 23 0
Precision | 1 0.34 1 0.34 1 0.35
Recall 0.40 1 0.62 1 0.63 1
FO 0.57 0.51 0.76 0.51 0.78 0.50
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gbooboooobbboooboboboogobobobooon

4.4.3 OO0
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0000000000000 (3)000ConRate0 000000 OOOODOOOO
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000000000 0DO0000O0bODO00O00O0bOO00oDO0obOobOOoDOoOO
0000000000000 000O0DbO000O0DO0000DoD0obOoOooOoonOO
OO00o0D0ooon
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gbobodobooboobobbooboobooboboboooboobon
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L2 f === Precision
E «fll=Recall
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=== Precision
== Recall

a
‘N..I
Bl

0 0.1 0.2 03 0.4 05 06 0.7 08 0.9 1
SBOSRATFAYIETIVICED A

012 Dob0oobboobboecoboboobooboobuooboobn
Dobobooboobooboobobbobooobog

OOopPOODOOOOODOOOOOODOOOOODOOODOOOOODOODOODOO
00 (00)0Precisond RecallD D00 FOOO 100000
gobugodobobobobobobuobodgleobobogbobobon
OO00D000000OPrecision=1000000 0.9700 Recall=0.630 Recall=1
OOO0oOnDo0.0200 Precision=04000000000000000000 10
gboobobooobobobodboboomsoobobobobuobbobon
OO0000000Precision=1000000 0.980 0 Recall=0.680 Recall=1 [

010 J0obooobogobogbgoobprPdbgosonooon

00000 |0000 (0000 (OO0 |00 | Precision | Recall | FO
100 | 189 52 62 50 0.96 0.81 0.88
150 | 187 52 60 50 0.96 0.83 0.89
400 | 181 48 54 46 0.96 0.85 0.90
600 | 173 41 46 40 0.98 0.87 0.92
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U 11 duouooooooooooobobobbbobbbbbbbbbbb

00
Precision=1 Recall=1
O0O0D00O0O00O00 |O00 | Recall | DODO | Precision
100 0.97 0.63 0.02 0.40
150 0.98 0.68 0.02 0.42
400 0.97 0.78 0.07 0.66
600 0.94 0.80 0.06 0.64
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U 12 gobbobodgeoobbbuoooobobod

O00D0D0A | 00000 B|O0ODDA |000B |0000AB|OOOO B/A
O || gimp gnubg 28,237,760 | 4,067,016 | 24,170,744 6.94311505
gimp glabels 28,237,760 | 2,100,470 | 26,137,290 13.44354359
O || geomview glame 3,329,805 | 2,003,059 | 1,326,746 1.662359921
O || geomview easytag 3,329,805 | 1,454,918 | 1,874,887 2.288654756
O || geomview danpei 3,329,805 | 625,874 | 2,703,931 5.320248165
geomview battstat 3,329,805 | 261,989 3,067,816 12.709713
geomview gmmusic 3,329,805 | 241,646 3,088,159 13.77968185
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4.6.1 O0O0O0O

ggbbobooogbboboooon

e 10O

— CPUO Intel(R) Core(TM)2 CPU 6600 2.40GHz
~ 00002.00GB
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«+ 00000 23.19
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x 8,046,065 0 O [
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— CCFinderX

«+ 000000000
* Minimum Clone LengthJ 30
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* Minimum TKSO 12

*

Shaper Levell 2 - Soft shaper

x P-match Applicationd Use P-match

*

Prescreening Application] Use Prescreening
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gboobgobooboobobbobbobob

1. ggobobogoobobod

2.0000b0b000bo0obbuodbuoodbbotdbttarggbbbogn
gooo

3. 00b00b0obodbitLzpbODOOD0OODO

4. 0Dgoboobooobooboooboobooboboobooboo
Oooo

0000000000000 00000UUUUO CCFinderX U O OO OCCFind-
eeXOOOOOOOOOOODODODOOOOOOOOODOODOODOO

1. CCrinderX OO OODOOODOOOOODOOODODOOODODOOODOOD
2.00000o0oboboboooobbboooobbbooooboon

. 0bbuugoooobbobbodooooobobbbouooooon
goooooon

gboobuogoobbbooooobobooogoboobooooboon

35
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