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Abstract

Program plagiarism is a significant factor to reduce the quality of education.in computer programming. In this paper,
we propose the technique of identifying similar or identical programs in order to prevent students from reckless copying
their programming assignments. Existing approaches for identifying similar programs are mainly based on fingerprints or
pattern matching for text documents. Different from those existing approaches, we propose an approach based on the
program structur. Using paring progrmas, we first transform programs into XML documents by representing syntactic
components in the programs with elements in XML document, then run X-tree Diff+, which is the change detection
algorithm for XML documents, and produce an edit script as a change. The decision of similar or identical programs is
made on the analysis of edit scripts in terms of program plagiarism. Analysis of edit scripts allows users to understand
the process of conversion between two programs so that users can make qualitative judgement conmdenng the
characteristics of program assignment and the degree of plagiarism.
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<source>
<fn>
<fID><ID>main</ID>(O</fID>
<csm>{ <ep><ID>printf</ID>("Hello");</ep>} </csm>
</fn>
</source>

23 1, ZHeEsE XML A9 of
Fig. 1. Example of an simple XML document.
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int <fID><ID>main</ID>(void )</AID>
<esm>{
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<csm>{<ep><ID>result</ID> = <ID>i</ID>
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<jsm>return(;</jsm>

}</esm>

</fn></source>
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Fig. 4. Target programi.
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<UPDATE_TEXT snid="/source[0}/fn[0}/csm[0}isml[0)/text()[1]" sv=" = 1" spos="2" tv=" = 0"/>
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38 9. SCDCe| a#simy
Fig. 9. View! of running SCDC.

38 10. SCDCel Aldslm?
Fig. 10. View2 of running SCDC.

Matches sorted by average similarity (What is this?):

38 1. JPlage| CER2OY HAE Az
Fig. 11. Test resulf of JPlag for C programs.
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Table 1. Test result of SCDC for C programs.

g F1 2l ) FAE | BA o7
1 46 21c 44 22.c 54.13 X
9 46 4Ac % 5c 625 X

59_6.c 67.29 X

42 13¢ 41.33 X

65_15.c 826 X

63_16.c 5399 X

54 5.C 59_6.C 862 X

B 42 13¢ A3 o F

65 _15.¢c 81.66 O

63_16.c 8301 X

59 6c 42 13c¢ 609 X

B 65_15.c 7477 X

63_16.c 7837 X

65_15.c 65.96 X

213 e 5.6 X

65_15.¢c 63_16.c 66.86 X

87 _12.¢c 81.11 O
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