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1. Replicate Prior PREP experiments using Prophet and the Codeflaws Dataset
2. Evaluate how existing transformations influence Prophet’s repair success and 

quality 
3. Analyze Prophet’s repair behavior by
      examining: 
o Code structure 
o Defect Localization
o Schema Generation
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Research Questions

Prior Work 

Prophet’s Limitation: Only use available variables and constants 
from original program.
Arithmetic Expansion: Provide a larger search space to Prophet
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o Automated Program Repair (APR): Automatically repair 
software vulnerabilities by modifying source code and validating 
against a known test suite (Codeflaws Dataset). 

o Program Repair Enhancement Via Reprocessing (PREP): modify 
source code through static transformations that expose program 
features relevant to APR tools.

Search based-APR tools can fail to identify viable fixes due to 
mismatches between tool expectations and real code. This project 
replicates prior evaluations of the APR tool Prophet on the 
Codeflaws dataset with and without PREP and analyzes how prior 
and new transformations affect repair quantity and alignment with 
human-written fixes.

o Do other PREP-like transformations exist that can improve 
Prophet’s ability to repair bugs?

o If so, how do these new transformation(s) affect Prophet’s 
ability to fix bugs and the quality of bug repair? 

Bug Types of class DCCR present the most opportunity for Prophet to improve. 

Prep Transformations

The human generated repair changes (p + 2) ≥ q to (p-q) ≥ 2. The 
sub statement x1 = p - 2 in the transformed code allows Prophet 
to construct a logically equivalent solution: (p-2) >= q

Previous Results enabled 23 new, unique, and correct repairs for 
Prophet  

Figure 1: PREP Transformation Types and Examples

Figure 2: Codeflaws Composition by Defect Type

Figure 4: Prophet Results per Class Defect

Figure 3: Number of Bugs in Codeflaws vs Repairs Generated by Prophet by Defect Class

Bug Types of class DCCR (replace 
constant with variable/constant), HIMS 
(insert multiple non-branch statements) 
and ORRN (replace relational operator) 
are prevalent in the Codeflaws Dataset.  


