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Motivation 
1. Traceability link recovery (TLR) is an important and costly 
software task that requires humans establish relationships between 
source and target artifact sets within the same project. Previous 
research has proposed to establish traceability links by machine 
learning approaches.  

2. Current machine learning approaches cannot be well applied to 
projects without traceability information (links), because training an 
effective predictive model requires humans label too many 
traceability links.  

3. To save manpower, we propose a new TLR approach based on 
active learning (AL), which is called the AL-based approach.  
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Main idea 
1. In recent years, some research teams have begun to apply 
machine learning to TLR. They used existing traceability 
information to train a classifier and then used this classifier to 
classify possible traceability links as valid or invalid (i.e., two 
artifacts are unrelated). Although the accuracy of these approaches 
is high, creating traceability information can require a lot of 
manpower, especially for projects without traceability information.  

2. To save manpower, we propose a new TLR approach based on 
active learning. The main difference between TSL- and AL-based 
approaches is that the TSL-based approach randomly selects 
traceability links for labeling, while the AL-based approach selects 
traceability links for labeling based on a sample selection strategy.   
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Method 
To save manpower, we use the AL-based approach to select a 
small number of representative samples for labeling. The AL-
based approach includes mainly the following steps: 

• It generates a training set.  
• It establishes a set of features 

for traceability links. 
• The training data is balanced by 

rebalancing. 
• The learning engine trains a 

classifier, which is used to 
classify unlabeled links.  
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Method 
2. Datasets for the experiments 
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Method 
3. Active learning process 
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Method 
4. Two types of features for representing the links 

 IR-based features 

 Query quality (QQ) features 

 
5. Data rebalancing 
• To avoid sample imbalance, 

a synthetic minority 
oversampling technique 
(SMOTE, an oversampling 
method) is used to add 
minority class samples. 
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Major results 
1. Determining the best configuration of the AL-based approach 

The combination of RF and SMOTE is the best one. 
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Major results 
2. Determining a suitable training set size for the AL-based approach 

The 6% dataset size is a suitable training set size for 
the AL-based approach. 
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Major results 
3. Comparing the AL-based approach with the TSL-based approach 

When we use 6% of the dataset as the training set, the 
AL-based approach outperforms the TSL-based 
approach in terms of precision, recall, and F-score for 
each of the seven datasets. 
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Conclusions 

1. An AL-based approach has been proposed to save manpower.  

2. We empirically derive the best configuration of the AL-based 
approach on seven datasets. 

3. We choose a suitable training set size (6%) for the AL-based 
approach. 

4. The AL-based approach outperforms the IR-based approach by 
more than 11% in terms of F-score. 
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