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Cross-Language Clone Detection based on Common Token
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Abstract

Tools for detecting cross-language clones usually compare abstract-syntax-tree representations of
source code, which lacks scalability. In order to compare large source code to a practical level, we need a
similarity checking technique that works on a token level basis.

In this paper, we define common tokens that represent all tokens commonly used in programming languages
of different paradigms. Each source code of different language is then transformed into the list of common
tokens that are compared. Experimental results using exEyes show that our proposed method using common
tokens is effective in detecting cross-language clones.
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38 while ((line = br.readlLine(})) != null) {
39 final int idx = line.index0f('=");
40 if (idx >= @) {
i final String key = line.substring(0, idx);
42 final String value = line.substring(idx + 1);
43 : envVars.setProperty(key, value);
44 }
45 1
.;E‘? rEturnleanars; R ——
47i }
48 i1
2fel AARE
30 while (line = br.readlLine()) != None:
31 idx = line.index0f('=")
32 if idx >= @:
33 I key = line.substring(@, iﬁx)
34 value = line.substring(idx + 1)
35 envVars.setProperty(key, value)
36 return envars
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Fig 1. Semantically ldentical Java and Python Code
Snippets

[e]
ook & ¢ JA BX =FES ey 21
oy E& dAsH HEstHaA frdAde] "o
7] wWiol]l ZFolgtw uhx] ¢row ttEviy %
w3k 5= 9l7] wjiolt) 9 ArmE 7oA
od B39 F Javaold S TR

_36_



2018 128 St=AZEOAFEIISe =24 M142 H2=2

AR AAHEAG), Y E SR T o] Rl AT (Common Lexical Analyzer)Z A}-8-3A]
U oulEsh ohEr] wjie] AAFT GAMIS EZY Uds Agstt dojo] oEHelx] &
A5 71wl o A3 GoA ik U AL 54 dololAd Abgstes 719= 4
7Hd 71 AR A E 7ake] #A[56]2 A ofo] T& FEIHA ¥ BYTo R FEE|A]
A& A SR luehy] witel] M2 e o AATHE omgith AREAQl o A E o) A
o] Ade =R fFAM AAtele 744 = A2FEE Ysted EFad At
sith, EE7uke] BA[78]2 EE whelz 27 ZuHg 5o Fe o9 oo ARERIAR
o] EFZYS Hustsd, BEE W92 was) SN 2 & W AT Python ¥ & o=
tepe 2% 19 dAleA & 4 915%o] Python S22 Y F2E getshr] wEe] & vt
& Javast 9] 559 F2E 5o2U|E & wolu §71=E, s ZAke] oA B B
a17] wjEo] ojg= B3} 2holA] @ha Wi E o7 AT E 1L FF o3 EALZ A
EfSlolnt final? 28 SGA7E AFEEA %7 B3 7hsd EEY dAojt 4 EEL EF9
ol AR FAlA MUl fn Ex 7 THE F& 719=9 FUHAQ A 4A4E
HHO10lelv of& refz ZwHIL12]3 e & th dE o}, FACMD)olY A4 (DSLIT,
A e obd T o) e 2] £ SSLIT), AH2HID)= F4 9 W&, #Ag 9]
Tz F o AT F oA B 5 Azte] o] & FUMEEE Heth Heh)
T AL EAo] djAor o AY W o} (O G 22 7] E(symbo)E HEe
Yz theksk o] =S 918 7F Aol g F7H8 R glo] EES 3%t
TmEAlo] WwkEA]l Jsty] wo] H]§ Fgol
Atk ofoll & =EolA e EAER o] 2
BN o AR OE dolz A4H SR NS
A2FE FAME AR s RS I e l
WS Atk 1 Tolenizing 1
Common Lexical
Analyzer
| 1
) v v
3. 88 =2 Tokens Tokens

Language-specific
Preprocessing

Alang. B Lang.
Preprocessor Preprocessor

1 1
Common Common
Tokens Tokens

0% 2 25 B2 MM w
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Table 5. Source Code Listings and Aliases
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38 while C{line = br.readline()) !'= null) { 38 WHILE LPAREN LPAREN ID"line" EQ ID"br" DOT ID"readlLine” LPAREN RPAREN
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43 enviars.setProperty(key 43 {ID"envVars" DOT ID"setProperty" LPAREN ID"key" COMMA ID"value" RPAREN
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Fig 4. Example Results of Common Lexical Analysis (J4, P4)
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