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Imapct Analysis 

Requirements tracing  

Program Comprehension 



Traceability information is still not 

commonplace in software projects! 



Information Retrieval 



IR-based Traceability Recovery 

Use Case Insert Laboratory Data 

Description The user inserts the data of a 
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Events 1. The user opens the Laboratory 

GUI 

2. The user inserts the 
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. 
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managing laboratories data */ 
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IR-based Traceability Recovery 

Source_1 Target_2 95.4% 

Source_3 Target_4 92.1% 

Source_1 Target_1 85.6% 

Source_2 Target_2 83.2% 

Source_3 Target_3 81.2% 

Source_1 Target_3 79.0% 

Source_3 Target_2 77.5% 

Source_2 Target_4 64.3% 

Source_2 Target_3 53.2% 
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public void setName(String pName){ 
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. The transitivity property does not always hold 
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Approach 1: Optimistic Combination (O-CSTI) 

Source_1 Class_2 95.4% 

Source_3 Class_4 92.1% 

Source_1 Class_1 85.6% 

Source_2 Class_2 83.2% 

Source_3 Class_3 81.2% 

Source_1 Class_3 79.0% 

Source_3 Class_2 77.5% 

Source_2 Class_4 64.3% 

Source_2 Class_3 53.2% 

Code 

Classes 

IR Engine 

Source 

Artifacts 

Candidate Links 

Step 1: traditional IR process 
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Approach 1: Optimistic Combination (O-CSTI) 

End? 

 

YES 

NO 

 Apply the bonus to all the links 

Tradidional IR process 

 The user judges the i-th link 

Re-order the list 



Approach 2: User Driven Combination (U-CSTI) 
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Approach 2: User Driven Combination (U-CSTI) 

Tradidional IR process 

 The user judges the i-th link 

if correct 

Apply bonus No bonus 

Re-order the list 

End? 

YES 
NO 

YES 

NO 



Adaptive bonus 

Sim(Source1, Class1)  =  Sim(Source1, Class1) + δ * Sim(Source1, Class1)  



Adaptive bonus 

Sim(Source1, Class1)  =  Sim(Source1, Class1) + δ * Sim(Source1, Class1)  
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Implementation 

We provide the experiments and  datasets for download at 

http://www.cs.wm.edu/semeru/data/csmr13/ 

TraceLab Components 

1) Adaptive Bonus 

2) Optimistic Comibination 

(O-CSTI) 

3) User Driven Combination 

(U-CSTI) 

4) Different IR Methods: 

- Vector Space Model 

- Jensen-Shannon 
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Empirical Evaluation 



Context 

We compared three IR-based processes: 

1) IR process alone 

2) O-CSTI (optimistic combination) 

3) U-CSTI (user driven combination) 



Results 

Vector Space Model 
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Optimality of the Adaptive Bonus 

Adaptive Bonus vs Fixed Bonus 

- We used different fixed bonus values 



Optimality of the Adaptive Bonus 

EasyClinic UC-CC with VSM EasyClinic TC-CC with JS 

Adaptive Bonus vs Fixed Bonus 

- We used different fixed bonus values 



Conclusions 




