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Similarity to existing?
●
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Difference from existing?
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Key Ideas 
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A Buggy Program 



Patch Generated by Genprog



Patch Generated by DirectFix



Another Buggy Program



Patch Generated by SemFix



Patch Generated by DirectFix



Third Buggy Program



Expected and Actual output



A repair that pass the above tests



A simplest repair 



Statement Proposal (Hypothesis)

Simple repairs are less likely to change the correct behavior of the 
original version than more complex repairs. Thus, simple repairs 
are likely to be less hazardous



Solution Statement Proposal 

● Iteratively generate a repair at each combination of 
suspicious program locations.

● Select simplest repair.

● Scalability?



Solution Statement Proposal 

● Integrate the two phases of program repair
○ Fault localization
○ Repair search

● How to do these?



DirectFix 
WorkFlow



Experiment Result



Result Comparison



Disadvantages 

● Slower
○ DirectFix, 3 minutes 20 seconds
○ SemFix, 9 seconds

● More sizeable changes
○ Time would exhausted.

● Incorrect function designated to be suspicious function
○ Fail to find the repairs



Improvement?

● Search based method, Genprog
○ Aggressively narrow down the search space

● Semantic analysis based method, DirectFix
○ Find the smallest patch

To Improve Scalability



Discussion Question?



Discussion Question?

How DirectFix ensure its repaired output 
is relevant to original buggy version?



Discussion Question?

The runtime of the DirectFix compared to 
SemFix, which one is faster?



Discussion Question?

What about DirectFix on buggy program 
that require more sizable changes?



Discussion Question?

How to eliminate DirectFix constraint on 
more sizeable changes?
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