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Just in case you’re wondering, UAM-C is.. 

On the west 
side of Mexico 

City 



Content 

•  Relevance of the task 
•  Task Description 
•  Corpora 
•  Baseline definition 
•  Submitted files and Evaluation 
•  Participation Overview 
•  Results and Analysis 
•  Final Remarks 

5 



•  Vast amounts of information easily accessible on the Web 

–  But, not just text ! 
–  There is the temptation to re-use debugged and tested 

programs 

•  However, manual analysis is unfeasible given the numerous 
quantity of free resources 

•  Automatic tools are needed! 
 

Relevancy of the task 
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•  Software companies need to preserve their own 
intellectual property 
–  From 3,970 developers 75% admitted have re-use source code 

from elsewhere1 

•  In the academic environment re-using represents a 
common practice among students 
–  Source code re-use represents 30% of the cases of plagiarism 

in the academia 
–  One of the reasons is because usually they face similar 

problems  
–  Such situation increases the difficulty for automatic systems 

(high thematic overlap) 

Relevancy of the task 

1http://www.out-law.com/page-4613  
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Task description 

source code 

Suspicious 
codes Document 

collection 
(WEB) 

retrieve Fine 
analysis  

Plagiarism 
judgment 
over (X,Y) 

pair 

Several approaches: 
i)  Superficial features 
ii)  Structural features  

General View 

1st 

2nd 
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•  Monolingual source code detection 

Task description 

Original source code Suspicious source code  

JAVA JAVA 
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•  At document level 

Task description 

Original source code Suspicious source code  

JAVA JAVA 

Full source 
codes, NO 
specific 

fragments 
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•  The order was not important 

Task description 

Original source code Suspicious source code  

JAVA JAVA 

(XàY) 

(YàX) 
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•  Two main phases for this year’s task 

–  Training:  
•  Codes written in C and JAVA were released 
•  Small data set 
•  Manually labeled 

–  Testing 
•  Codes written in C, C++ and JAVA were provided 
•  Large data set 
•  Labeled just with their programming language  

Corpus 
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Programming 
language 

Number of 
source codes 

Re-used source 
codes pairs 

Inter-annotator 
agreement (κ) 

C 79 26 0.480 

JAVA 259 84 0.668 

Training Corpus 

•  The kappa2 (κ) value indicates the level of agreement 
between annotators 
•  For C moderate agreement 
•  For JAVA substantial agreement 

2Fleiss, J.: Measuring nominal scale agreement among many raters. Psychological bulletin. American 
Psychological Association, 76(5), 378--382 (1971) 
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Programming 
Language 

Six scenarios 
Total 

A1 A2 B1 B2 C1 C2 
C 5,408 5,195 4,939 3,873 335 145 19,895 

JAVA 3,241 3,093 3,268 2,266 124 88 12,080 

Test Corpus 

•  Corpus extracted from the 2012 edition of Google Code Jam 
Contest3 

•  No re-use cases between different scenarios 
•  Codes were not manually labeled 

3https://code.google.com/codejam/contest/1460488/dashboard  
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•  For the construction of the relevance judgments we follow 
the approach proposed by K. Sparck and C. van Rijsbergen4 

•  To be considered as relevant, a source code pair needs to 
appear in at least 66% of all considered runs 

•  Thus we considered all submitted runs plus two baselines for 
the constructions of the relevance judgments  

Test Corpus 

4Sparck, K., van Rijsbergen, C.: Report on the need for and provision of an ''ideal´´ information retrieval 
test collection. British Library Research and Development Report, 5266, University of Cambridge (1975) 
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Test corpus - qrels construction 

System 1 

,,,,,,

,,,,,,

,,,,,,

System 2 

System 3 

,

,

,

Qrels pool 

… 

Two out of three 
(66%) 

16 



•  Number of re-use cases 

Test corpus 

Programming 
Language 

Six scenarios 
Total 

A1 A2 B1 B2 C1 C2 
C 105 92 95 50 8 0 350 

JAVA 115 106 138 76 4 25 464 
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•  Baseline 1. Jplag tool using its default parameters. It 
compares token strings and search for the longest non-
overlapped common substrings5 

•  Baseline 2. Bag of character 3-grams using a term 
frequency weighting scheme. Similarity between two source 
codes is computed using the cosine measure6 

•  A source code pair was considered as re-used case if a 
similarity value higher than 95% is reached 

Baseline configuration 

5Prechelt, L., Philippsen, M., Malpohl, G.: JPlag: Finding plagiarisms among a set of programs. Tech. 
Report, Universit\"at Karlsruhe (2000) 
 
6Flores, E., Barrón-Cedeño, A., Rosso, P., Moreno, L.: Towards the Detection of Cross-Language Source 
Code Reuse. Proc. 16th Int. Conf. on Applications of Natural Language to Information Systems, 
NLDB-2011, Springer-Verlag, LNCS(6716), 250—253 (2011) 
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•  All teams were required to submit a XML file such as: 

•  To evaluate the detection of re-used source code pairs we 
calculate Precision, Recall and F1 score 

•  For ranking obtained results from participant systems we 
used the F1 score  

Submitted file and Evaluation 
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•  Three teams participated submitting 13 different 
runs: 

 
–  Dublin City University (DCU) 
–  University of State of Mexico (UAEM) 
–  Universidad Autónoma Metropolitana (UAM-C) 

•  From these, all except DCU submitted run form 
both programming languages, i.e., JAVA and C/C+
+ 

Participation Overview 
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•  An IR approach is proposed for addressing the source code 
re-use detection problem 

•  Construction of an Index based on Annotated Syntax Tree, 
which considers: 
–  Classes, method calls, String Literals, Method 

definitions, assignment statements, etc.  
•  A pseudo-query is then formulated by extracting the 

representative terms from a source code 
•  Retrieval model based on a language model approach 

(Lucene) 
•  Most relevant documents (source codes) are considered as 

plagiarized  

DCU - Key aspects 
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•  An approach of four phases: 
–  Tokenization process: all tokens from a source code are 

extracted 
–  Similarity calculation: defined by the sum of the lengths 

of the longest common substrings 
–  Ranking phase: based on three parameters i) the value 

of the distance, ii) the ranking of the distance, iii) the 
gap that exists with the next closest code. Also codes 
are labeled as B or A according to their relative 
difference to the max gap  

–  Re-use decision phase: it labels a source code pair as re-
used if there is enough evidence (xà y; yàx).  

UAEM – Key Aspects 
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•  It proposes three different views attempting to highlight 
different aspects of a source code 
–  Lexical view: it uses a bag of character 3-grams without 

reserved words  
–  Structural view: two different similarity functions that 

take into account functions’ signatures within a source 
code namely, i) data types , and ii) identifiers name 

–  Stylistic view: it accounts for several stylistic features, 
e.g. number of spaces, upper case letters, etc.  

•  Finally, several forms of combining proposed views are 
employed to decide when a source code is a re-use case 

•  For some experiments, thresholds were manually fixed 

UAM-C – Key Aspects 
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Rank Team/Run F1 Precision Recall 

1 UAEM-run-1,2 0.440  0.282 1.000 

2 UAEM-run-3 0.387  0.240 1.000 

# Baseline 2 0.295 0.258 0.345 

# Baseline 1 0.190  0.350 0.130 

3 UAM-C-run-1 0.013 0.006 1.000 

4 UAM-C-run-3 0.013 0.006 0.997 

5 UAM-C-run-2 0.010 0.005 0.950 

Results and Analysis – C/C++ 
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Results and Analysis - JAVA 

Rank Team/Run F1 Precision Recall 

1 UAM-C-run-3 0.807 0.691 0.968 

2 DCU-run-2 0.692 0.530 0.995 

3 DCU-run-3 0.680 0.515 1.000 

4 DCU-run-1 0.602 0.432 0.995 

# Baseline 2 0.556 0.457 0.712 

5 UAEM-run-1 0.556 0.385 1.000 

6 UAM-C-run-1 0.517 0.349 1.000 

# Baseline 1 0.380 0.542 0.293 

7 UAEM-run-2,3 0.273 0.158 1.000 

8 UAM-C-run-2 0.037 0.019 0.928 
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•  SOCO 2014 has provided an evaluation framework for 
evaluating systems that aim at detect cases of source code 
re-use 

•  The proposed task has turned out to be particularly 
challenging and well beyond the participant systems 

•  Several approaches were proposed varying from string 
matching to abstract syntax tress  

•  Both training and test collections represent a valuable 
resource for future research work on the field of source 
code re-use identification  

Final remarks 
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•  SOCO track on cross (programming) language source 
code re-use detection 

•  Track on Intrinsic Plagiarism Detection 
•  Given a set of suspicious documents the task is to identify all 

plagiarized text passages by detecting changes in the writing 
style  

•  Stay tuned! J 



Thank you! 
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