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Abstract— Code reuse is common in industrial software 

systems and is one of the main reasons for code clones. In the 

initial stage of the software development, developers find it 

easy to copy and paste the code fragments. Also, the presence 

of clones does not affect the normal functioning of the system 

but makes the software maintenance prohibitively expensive. 

Various clone detection techniques and tools have been 

proposed over last few years. This paper presents the survey 

of clone detection process, its types and different techniques 

developed so far in brief.     
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I. INTRODUCTION 

Copying the code fragments and then reuse it by pasting with 

or without minor modifications and adaptations are common 

activities in software development This type of reuse 

approach of existing code is called code cloning and pasted 

code fragment (with or without modifications) is called a 

clone of the original However, in a post-development phase, 

it is difficult to say which fragment is original and which one 

is copied and therefore, fragments of code which are exactly 

the same as or similar to each other are called code clones, 

i.e., instances of duplicated or similar code fragments are 

called code clones or just clones. Such cloning is often 

intentional several studies show that software systems with 

code clones are more difficult to maintain than the ones 

without them. The tendency of cloning not only produces 

code that is difficult to maintain, but may also introduce 

subtle errors l. Code duplication or copying a code fragment 

and then reuse by pasting with or without any modifications 

is a well-known code smell in software maintenance. It is 

widely believed that cloned code has several adverse aspects 

on the maintenance life-cycles of software systems. 

Therefore, it is beneficial to remove clones and prevent their 

introduction by constantly monitoring the source code during 

its evolution. Code clones are basically of four types where 

first three types Type I, Type II, Type III are textual and last 

one Type IV is functional.  

The rest of this paper is organized as follows. After 

introducing some clone terminology terms in Section 2, we 

provide a general overview of the clone detection process in 

Section 3. We present the comparison of clone detection tools 

in Section 4. In section 5 the conclusion of the paper is 

presented. 

II. CODE DETECTION TERMINOLOGY 

We begin with a basic introduction to clone detection 

terminology. 

A. Definition 1:  

Code Fragment. Any sequence of code lines is a code 

fragment (CF). It can be of any granularity, e.g., begin-end 

block, sequence of statements, or function definition. A CF is 

identified by its file name and begin-end line numbers in the 

original code base and is denoted as a triple (CF.FileName, 

CF.BeginLine, CF.EndLine).  

B. Definition 2:  

Code Clone. A code fragment CF2 is a clone of another code 

fragment CF1 if they are similar by some given description 

of similarity, that is, f (CF1) = f (CF2) where f is the similarity 

function. Two code fragments that are similar to each other 

form a clone pair (CF1; CF2), and when many code fragments 

are parallel or similar, they form a clone class or clone group.  

C. Definition 3:  

Clone Types. There are two main kinds of similarity between 

code fragments. Code fragments can be similar based on their 

functionality similarity, or they can be similar based of their 

program text. In the following we provide the types of clones 

based on both the textual (Types 1 to 3) [11] and functional 

(Type 4) [12] similarities:  

1) Type-1:  

Identical code fragments except small variations in white 

space, layout, and comments.  

2) Type-2:  

Syntactically identical code fragments except for variations 

in literals, identifiers, types, layout, comments and 

whitespaces.  

3) Type-3:  

These are copied fragments with additional modifications 

such as changed, added or removed statements, in addition to 

variations in identifiers, literals, types, layout, comments and 

whitespaces.  

4) Type-4:  

Two or more code fragments that perform the same 

computation but are implemented by different syntactic 

variants.  

III. CLONE DETECTION PROCESS 

A clone detector should try to find pieces of code of high 

similarity in a software system’s source text or code. The 

main problem here is that it is not known in advance which 

code fragments may be repeated. Thus the detector really 

should compare each possible fragment with every other 

possible code fragment. In this section, an overall summary 

of the basic steps involved in a clone detection process is 

provided. 

The set of steps that a typical clone detector may 

follow in general (although not necessarily) are shown in 

figure 1. A short description of each of the phases is provided 

in the following subsections. 

A. Preprocessor 

In this phase of clone detection process the source code is 

partitioned and comparison domain is determined. The three 

main purpose of this phase are removing uninteresting parts, 

determining the source units and determining the comparison 
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units. All the source code that is not of any interest to the 

comparison phase is filtered out. The remaining source code 

portioned into a set of disjoint fragments called source units. 

These units are involved in direct clone relations to each 

other. Depending on the comparison technique used source 

units may need to be further partitioned into smaller units. 

B. Transformation 

Once the units of comparison are determined, the source code 

of the comparison units is transformed to an appropriate 

intermediate representation for comparison. This 

transformation is called as extraction by reverse engineering 

community. Few transformation techniques are extraction, 

tokenization, parsing, generating PDG, removal of 

comments, removal of white spaces, normalizing identifiers, 

and pretty printing of source code. 

C. Match Detection 

The transformed code is then given input to a comparison unit 

where it is compared with each other to locate matches. Often 

larger units are formed by joining adjacent similar 

comparison units. The output of match detection is a list of 

matches in the transformed code which is represented or 

aggregated to form a set of candidate clone pairs. Each code 

clone pair is usually represented as the source coordinates of 

each of the corresponding or matched fragments in the 

transformed code. Other popular matching algorithms in 

addition to simple normalized text comparison used in clone 

detection include dynamic pattern matching (DPM) [15], 

suffix-trees [13, 14] and hash value comparison [5, 6] 

D. Formatting 

In this phase, the conversion of the clone pair list obtained 

with respect to the transformed code to a clone pair list 

obtained with respect to the original code base is performed. 

After finding the location of the clone pair from the previous 

phase, it is then converted into line numbers on the original 

source files 

E. Post processing or Filtering 

In this phase, code clones are filtered or ranked using manual 

analysis or automated heuristics. In manual analysis of clones 

is done where human experts filter out false positive clones 

or spurious clones. Suitable format visualization of cloned 

source can help speed up this manual filtering. While 

automated heuristics can be defined often based on diversity, 

frequency, length, or other characteristics of clones in order 

to rank or filter out clone candidates automatically [13]. 
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