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Use Case Insert Laboratory Data

Description The user inserts the data of a specific 
laboratory

Events 1. The user opens the Laboratory GUI 
2. The user inserts the Laboratory data 
. 
. 
.

/* *This class implements the GUI for  
managing laboratories data */ 

public class GUILaboratoryData { 
private jFrame window; 
private jButton insert; 
... 

public GUILaboratoryData(){ 
window = new JFrame(); 
insert = new JButton(); 
... 
} 

... 
}

GUILaboratoryData.java
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Software Maintenance task: 
- Traceability Recovery 
- Source code labelling 
- Bug duplication 
- Feature Location 
- …

Software  Artifacts
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Strategy to find the best configuration…

It must be unsupervised..

and general…



Our Idea

Information Retrieval Clustering Analysis

Conjecture: there is a relationship between quality of clusters  
and IR process performances
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Silhouette Coefficient

a = Cluster Cohesion

Term 1

Term 2

Doc 1

Doc 2

b = Cluster Separation

a

b

Good Cluster:  
Separation >> Cohesion

b - a
max{a, b}

Silhouette = ∈ [-1; 1]



Search-Based Solution (GA-IR)
1) Problem Reformulation: Finding the IR process which maximises the quality 

of clusters 

2) Solution Encoding:

3) Fitness Function: Silhouette Coefficient 

4) Solver: Genetic Algorithms 
- Uniform mutation with probability of 1/n 
- Population size = 50 
- Single -point crossover with probability 0.80 
- N. generations = 100

X =

b - a
max{a, b}

Character 
Pruning

Identifier 
Splitting

Stop word 
Removal 

Morph. 
Analysis IR Method Similarity  

Function

No pruning Camel  
Case

No Stop  
word

Porter  
Stemmer

LSI (k=10) Cosine



Empirical Evaluation

Task1: Traceability Recovery Task2:  Duplicate Bug Report 
Identification

Project Version # Reports # Dupl.

Eclipse 3.0 224 44

Project LOC Source Target

EasyClinic 20k Use Case Java 
Classes

eTour 40K Use Case Java 
Classes

i-Trus 10k Use Case JSP

Performance metrics: 
• Precision  
• Recall 
• Average Precision

Performance metrics: 
• Recall Rate 
• List size
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Ideal GA-IR Ref. LSI Ref. VSM

Task 1: Traceability Recovery



Ideal GA-IR Ref. LSI Ref. VSM

Task 1: Traceability Recovery

GA-IR outperforms baseline (p-value < 0.05)

GA-IR is statistically equivalent to the
 ideal configuration (p-value = 1.0)
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Thanks! Question?


