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Introduction

Systematic code changes

How to discover these changes

Step 1: create database of changes

Step 2: mining patterns from database

Our new approach
Applying Pattern mining algorithm

Mining patterns from abstract syntax trees
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Problem

if (getView() != null) {
      setEnabled(true);
   } else {
      setEnabled(false);
    }

Source code Abstract syntax tree

Code fragments Subtrees

Given ASTs of two versions of a system how to mine subtrees from these ASTs
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Extended Framework
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FREQTALS algorithm
mining frequent subtrees in ASTs

searching strategy
depth-first, left-to-right

right-most extension

constraints
support

size

labels

maximality: output maximal patterns 
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Adapted FREQTALS
mine subtrees from ASTs of 2 datasets

Interesting pattern: X2  >= minimum threshold
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Pattern clustering
Regroup similar patterns

set of labels

similar matches

tree edit distance

Clustering algorithms
K-means

K-medoids

Affinity Propagation
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Case study
Experiment 1 : Mining source code changes between two versions
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Case study

Experiment 2 : Mining source code differences between high and low scoring students
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Experiment 1 results

Refactoring pattern found in the Jgraph system
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Experiment 1 results

Change object Menu to Jmenu 
found in the Jhotdraw system
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Experiment 2 results

A high frequent pattern found in the question 1 (occurs in 85 good solutions, 
absent in bad solution)
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Experiment 2 results

Patterns occur in the low score group

Using wrong variable
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Conclusion

Contribution:
The adapted algorithm is able to discover interesting source code 
changes between two versions of a system or code differences between 
two groups 

Limitation:

It cannot turn out interesting patterns if the changes are not frequent

Future works:
Evaluate the algorithm on larger datasets

Compare to other methods
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