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Fig. 1 An example of parts of

long function containing code clones
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Fig. 2 An overview of our detection approach
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Fig. 3 Code blocks in

nested structure
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Fig. 4 Code block pair

sharing a common part
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Fig. 5 Code block pair overlapped

with a maximam code block pair
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3.3

TF-IDF [2]

tf

idf

tf (1) idf

(2)

tf i,j =
ni,j∑

k∈bj
nk,j

(1)

idf i = log
|F |

|{f : f � wi}| (2)

*1 http://www.antlr.org/
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LSH[9] Multi-Probe LSH

192 (0.90)

LSH 49

Multi-Probe LSH 3

[9]

Multi-Probe

LSH Multi-Probe
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Table 1 Target projects

Apache HTTPD*3 2.2.14 C/C++ 343 KLOC

PostgreSQL*4 8.5.1 C/C++ 937 KLOC

Python*5 2.5.1 C/C++ 435 KLOC

LSH FALCONN [1]*2

3.5

V 2 �a,�b

(3)

sim(�a,�b) = cos(�a,�b) =

∑|V |
i=1 aibi√∑|V |

i=1 ai
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TF-IDF
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4.

4.1 CCFinder

CCFinder [7] 2

CCFinder

1

4.1.1

3

( 1 ) 1

CCFinder 3

( 2 )

30

270

( 3 ) (2) 270

*2 https://falconn-lib.org/
*3 http://httpd.apache.org/
*4 http://www.postgresql.org/
*5 http://www.python.org/
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0.70 CCFinder
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CCFinder F
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Python F 0.67

F CCFinder

F 3

F 0.69 CCFinder
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Table 2 Evaluation of detection accuracy

F

Apache HTTPD 0.90 0.74 0.81

PostgreSQL 0.57 0.87 0.69

Python 0.90 0.53 0.67

0.68 0.70 0.69

Apache HTTPD 0.87 0.53 0.66

PostgreSQL 0.83 0.74 0.78

Python 0.30 0.21 0.25

0.67 0.47 0.55

Apache HTTPD 0.70 0.55 0.62

CCFinder PostgreSQL 0.13 0.33 0.19

Python 0.87 0.63 0.73

0.57 0.52 0.54

3

Table 3 Comparison of detection time

CCFinder

Apache HTTPD 1m 39s 4m 7s 2m 1s

PostgreSQL 2m 27s 8m 47s 5m 30s

Python 1m 15s 3m 33s 3m 10s

1 3

CPU Intel

Xeon 2.80GHz 4core 16GB

OS Windows 10 64bit

3

3

3∼4

CCFinder 4∼8

4.2

LOC

cloc*6 IJaDataset 2.0*7

4 LOC

CPU Intel Xeon 2.80GHz 4core 32GB

OS Windows 10 64bit

Java 1GB

15GB

4

100MLOC 4

*6 http://cloc.sourceforge.net
*7 http://secold.org/projects/seclone
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Table 4 Detection time for varying input size

LOC 1K 10K 100K 1M 10M 100M

1s 2s 15s 2m 53s 32m 59s 4h 5m 17s
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Fig. 6 Block clones writing data to a file
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