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What is Source-code Plagiarism?

“Plagiarism occurs when programming 
assignments are copied and transformed with 
very little effort from the students”

(Faidhi and Robinson,1987)

“unacknowledged copying of documents and 
programs” 

(Joy and Luck,1999)
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Survey on Source-Code Plagiarism

We carried out a survey in order to:
– gather the perceptions of academics on what 

constitutes source-code plagiarism, and
– create a structured description of what constitutes 

source-code plagiarism from a UK academic 
perspective

Short paper:
www.dcs.warwick.ac.uk/research/edtech/publications/CosmaJoy06.pdf

Full report: www.dcs.warwick.ac.uk/reports/422.html
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Data Source

• On-line questionnaire distributed to 120 academics (list supplied 
by HEA-ICS). 

• Survey:
– Questions were in the form of small scenarios
– Mostly multiple-choice responses
– Comments box below each question
– Anonymous – option for providing details

• Received 59 responses, from academics across more that 34 
different institutions

• Responses were analysed and collated to create a universally 
acceptable source-code plagiarism description.
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Source-Code Plagiarism Issues

Our description considers various issues on source-code plagiarism 
including:

– Source-code reuse

– Source-code self-plagiarism

– Copying without adaptation

– Copying with adaptation: minimal, moderate, extreme

– Converting a source-code to another programming language

– Using code-generator software

– Collusion

– Methods of obtaining source-code written by other authors  

– False and “pretend” references
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Survey Findings: Reuse

Two grey areas regarding source-code reuse and 
self-plagiarism:

• Reuse of code in O-O environments is often 
encouraged

• Source code resubmission may be acceptable
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Historical Notes

• First known plagiarism detection system was an 
attribute counting program developed by 
Ottenstein (1976) 

• More recent systems compare the structure of 
source-code programs

• Structure-based systems include: YAP3, MOSS, 
JPlag, Plague, and Sherlock.
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Detection Tools

Structure-based systems:
1. Each program is converted into token 

strings (or something similar)

2. Token streams are compared for 
determining similar source-code 
fragments

3 Tools: JPlag, MOSS, and Sherlock 
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JPlag

• Developed by Guido Malpohl in 1996
• JPlag currently supports Java, C#, C, C++, Scheme, 

and natural language text
• Use of JPlag is free, but user must create an account
• JPlag can be used to compare student assignments 

but does not compare with code on the Internet

• JPlag home page: www.ipd.uni-karlsruhe.de/jplag



  10

JPlag File Processing
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JPlag - Results

• Results in HTML 
Format 

• Histogram of 
similarity values 
found for all 
pairs of 
programs

• Similar pairs 
and their 
similarity values  
displayed

• Select file pairs 
to view
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JPlag - Matches

• Similar lines 
matched with 
the same 
colour

• Code fragment 
similarity 
values based 
on similar 
tokens found
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MOSS

Developed by Alex Aiken in 1994

MOSS (for a Measure Of Software Similarity) 
determines the similarity of C, C++, Java, Pascal, 
Ada, ML, Lisp, or Scheme programs.

MOSS is free, but you must create an account

MOSS home page:

www.cs.berkeley.edu/~aiken/moss.html 
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Using MOSS

• Moss is being provided as an Internet service
• User must download MOSS Perl script for 

submitting files to the MOSS server
• The script uses a direct network connection
• The MOSS server produces HTML pages listing 

pairs of programs with similar code
• MOSS highlights similar code-fragments within 

programs that appear the same
• Data Protection? – US service
• Maintenance?
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Sherlock

• Developed at the University of Warwick 
Department of Computer Science

• Sherlock was fully integrated with the BOSS 
online submission software in 2002 and Open-
Sourced

• Sherlock detects plagiarism on source-code and 
natural language assignments

• BOSS home page: www.boss.org.uk
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Sherlock - Preprocessing

Whitespace

Comments

Normalisation

Tokenisation
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Sherlock - Results

• Results displayed
• Similarity values of 

suspicious files
• Similarity values 

depend on the 
length of similar 
lines found as a 
percentage of the 
whole file size 

• Select suspicious 
matches to examine 

• Mark suspicious files
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Sherlock - Matches

Suspected 
sections 
marked with

 **begin suspicious section**

 and 

**end suspicious section**
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Sherlock – Document Set

• User can view 
graph

• Each node 
represents one 
submission

• An edge means 
two submissions

• Options to select 
threshold

• Click on lines to 
view or to mark 
suspicious 
matches 
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Tool Efficiency

• MOSS, JPlag and Sherlock are effective
• Results returned are not identical
• User interface issues may be important



  21

Conclusion

• Important to communicate clearly to students what 
constitutes source-code plagiarism within a broad, and 
where appropriate, an assignment specific context (for 
example, state explicitly whether source-code reuse is 
encouraged)

• Several free plagiarism detection tools are available

• Important to use the tools


