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Approaches

● Decision-making approach
○ Training and test dataset have pairs of bug reports
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Approaches

● Ranking approach
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● Binary classification approach
○ Classifier input: usually general information extracted from the database and 

the new bug reports

Approaches
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● Textual information

Heterogeneous Information
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● Categorical information

Heterogeneous Information
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● Stack traces

Heterogeneous Information
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● Logs

Heterogeneous Information
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● Code

● Much more types of information!

Heterogeneous Information
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● Classical Approach
○ Feature Engineering 
○ Handcrafted features for each  type of information
○ Time consuming and expensive
○ How to combine them?
○ Curse of dimensionality

Heterogeneous Information
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● Deep Learning
○ Feature learning automatically
○ Encode information in a vector
○ End-to-end systems
○ Tools to encode information:

■ Recurrent Neural Network
■ Autoencoder
■ Embedding
■ Adversarial Nets
■ etc...

Heterogeneous Information
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● Decision-making approach
● Model

○ Based on Deshmukh et al. 2017
○ Input: a pair of bug reports
○ Categorical information

■ Severity, product, version, priority, component
■ Encoded by Meta Encoder

○ Summary information
■ Encoded by Summary Encoder

Experiment
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Meta Encoder
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SummaryEncoder
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Model
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● Differences of our model and Deshmukh et al. 2017
○ Use only categorical and summary information 
○ Fine-tune our word embedding during the training
○ Compute difference and multiplication wise of vectors
○ Filters: module and function

■ Regex
○ Their best model calculates the cosine distance

■ Tune threshold

Experiment
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● Dataset
○ Data from Lazar et al. 2014
○ Pairs of bug reports
○ 3 different domains: Eclipse, Open Office and Net Beans
○ Pair of Non duplicate bugs were randomly generated
○ 50% pair of duplicate bugs : 50% pair of non duplicate bugs

Experiment
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Distribution of pairs

 Domínio Train Test

OpenOffice 177,793 44,449

Eclipse 176,289 44,073
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Preliminar Results
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Domínio Our Model Deshmukh et al. 2017

OpenOffice 95.67 94.55

Eclipse 95.99 90.60
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● Description Information
○ Critical: how to cleaning it?

■ Stack trace
■ Code
■ Typos and informal language

○ Description Encoder
■ Multi-layer lstm
■ Convolution neural network

Future Directions
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Description Encoder
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Description Encoder
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● Evaluate our method using Ranking approach
○ Recall Rate
○ More useful than decision-making approach

● Evaluate on unbalanced dataset
○ More realistic scenario
○ 1:4 proportion

● Stack traces, Trace information, Code, Logs

Future Directions

22



POLYTECHNIQUE MONTREAL – Irving Muller Rodrigues

Thank you for your attention!
Questions?
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Irving Muller Rodrigues
irving.muller-rodrigues@polymtl.ca
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