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Abstract:  Code clone refers to more than two duplicate or similar code fragments existing in a software system. Code clone is a common
phenomenon during software development which can facilitate development and has positive impacts on software system. However, research
shows that code clone will also do harm to the development and maintenance of software system, including but not limited to the decline of
stability, redundancy of source code repository and propagation of software defects. Code clone is one of the most active research areas in
software engineering. Therefore, various detection techniques are proposed to automatically detect code clone in software systems, which
help improve software quality. There are a lot of achievements in this area, and these techniques can be categorized to text-based, lexis-
based, syntax-based and semantic-based categories. Current techniques have obtained effective results in text-based clone detection, but still
challenges in detecting other types of code clone. More advanced and unified theoretic and technical guidelines are needed to improve code
clone detection techniques. Therefore, in this paper, we present a literature review for code detection especially from the perspective of
source code representation. In summary, the contributions of this paper are: (1) We conclude and classify current code clone detection
techniques from the perspective of code representation; (2) We conclude the model validation and performance measures in model evaluation;
and (3) We summarize the key issues of code clone research from three aspects: scientific, practical and technical difficulties. We elaborate
on the possible solutions to the problems and the future development of the research, focusing on data annotation, characteri zation methods,
model construction and engineering practice.

Key words: code clone, clone detection, code representation
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}
else{
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}
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else{ else{ else{ case x == Q:
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Fig.1 Original code fragment and four clone types
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Fig.2 Research framework of code clone detection
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1 & Ge v ) ACRE b B
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TIAH A (S B o AEACRS se BRI o, 3 T8 1) 07 3 2 e DA A AT it R BV A AT ik — 20 i b B
AT, 7 EMEMR, B 3 R T — BOIREE A ERA D B 40 0 s R il RIE A, EAR I AR e
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ISR AR

}

}

}

while (b !=0)Y
if (a > bX
a=a-b;

else{
b=

| FE

b-a;

MR 1 R

condltlon
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EHE ST PR ]

Top level

N

variable:
a

vanable constant | branch |
condition if-body else-body.
varlable | |varlable varlable | |operatlon | varlable | |operatlon |
a b

|var|ab|e | |varlahle | | variable: |

| variable: |

Fig.3 Represent source code with Abstract Syntax Tree
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T{EF1 Kontogiannis &5

ANBAT AR, BT P s SRR ARRAE, AR5 #EAT BB R SRR Tk
Table 3. Characteristics of syntax-based clone detection approaches
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R ULR T B BORRR S BAR M.

EFAREE
Eyﬁ{-ﬁﬁgh‘-ﬁﬁ ENTRY  |rroerermomeernisnnsiissnsssenssenss s > output(i)
int main() { I
inta=0; _
inti=0; . ‘ R
while (| < 10){ a:=0 i:=0 L | whilei < 10 :I output(a)
a=a+i F=AE :
i=zi+1; :
} Yo
printf (“%d”, a); [ am=a+1 [ i=i+1
printf (“%d”, i); T .............................. -
it
} _—
BOER

Fig.4 Represent source code with Program Dependency Graph
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I
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