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MOTIVATION AND PROBLEM INTRO
SVM Training Set Creation



Software Maintenance and Update

• Legacy Systems with unknown design
• People who designed software, do not upkeep 

the software
• Need for high level models of software systems to 

facilitate maintenance and update
• Goal: fully understand software systems

E.J. Chikofsky and II Cross, J.H. Reverse engineering and design recovery: a taxonomy. Software, 
IEEE, 7(1):13-17, Jan 1990.

G. CanforaHarman and M. Di Penta. New frontiers of reverse engineering. In FOSE ‘07: 2007 
Future of Software Engineering, pages 326-341, Washington, DC, USA, 2007. IEEE Computer 
Society.



Concept Assignment Problem

for i = 1 to d.length {

b += d[ i ];

}

for j = 1 to w.length {

b - = (1 + alpha) * w[j];

}



Concept Assignment Problem
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Concept Assignment Problem for 
Classes in  a Software System

• Concept Classes
– Related to the knowledge domain of the system

– Have human (non-machine) meaning

• Non-concept Classes
– Classes used for operation within the system

• How to display the GUI

• Intercommunication of classes

M.M. Carey and G.C.  Gannod. Recovering concepts from source code with 
automated concept identification. 15th IEEE International Conference on 
tǊƻƎǊŀƳ /ƻƳǇǊŜƘŜƴǎƛƻƴΣ нллтΦ L/t/ Ψлт. pages 27-36



Classify Concept Classes

Concept Classes Non-concept classes
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Training the Learner

Training Set

Examples to be 
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Create Training Set

• Manually generated or

• Automatically generated

Training Set

Examples to 
be classified

Concept 
Classes

Non-
concept
classes



Proposal Statement

We propose a semi-automated method using 
filtering and ontology creation for generating a 
training set for a SVM learner in the context of 
reverse software engineering concept 
classification.



BACKGROUND AND RELATED WORK
SVM Training Set Creation



Background Work

• Reverse Software Engineering

– Concept Assignment Problem –Biggerstaff et al.

• Machine Learning

– Support Vector Machines –Vapnik et al.

• Ontology Creation

– Text Mining - Cabarallo

– Text-to-Ontology Methods –Hu and Liu



Related Work

• Reverse Software Engineering and 
Maintenance Through Data Mining
– Sartipi, Kontogiannis, and Mavaddat

– Shirabad, Lethbridge, and Matwin

• Active Learning
– Bowrig, Rehg, and Harrold

• Creating an optimal training Set for Video 
Annotation
– Tang, Song, Hua, Mei, and Wu



DETAILED PROPOSED SOLUTION
SVM Training Set Creation



Proposed Solution



Proposed Solution



Text to Ontology
…
The basic features of the “money 
saver” account include checking, 
savings, and retirement account 
…
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Proposed Solution



Ontology to Concept Keywords 
Document

Ontology
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Ontology to Concept Keywords 
Document

Ontology

…
features checking
savings account
retirement money
saver …

Concept Keyword 
Document

features

Basic
features

Retirement 
accountsavingschecking

Money 
Saver

Account

…
The basic features 
of the “money 
saver” account 
include checking, 
savings, and 
retirement account 
…



Proposed Solution



Filter Model



Proposed Solution



Active Learning

Class Name Concept Non-
Concept

5ƻƴΩǘ 
Know

SavingsAccount.java x

CheckingAccount.java x

TextBoxActivityContainer.java x

AccountJPanelActivator.java x

BasicFeatures.java x

TransactionDecryptor.java x

…



Proposed Solution



Conclusion

• Proposal

– A semi-automated method for generating a 
training set for a SVM learner in the context of 
reverse software engineering concept 
classification.

• Questions?
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