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Probabilistic program repair: definition
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Challenge:  
What should the output of
be on each input?



  



  



  

DIGITS: 
DIstribution-Guided InducTive Synthesis
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For each labeling, synthesize one 
program consistent with it and 
check postcondition
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Does DIGITS work?
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18 repair problems: 
decision trees, support vector machines

10 minute best-effort period

All repaired!



  

Does DIGITS work?
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Does DIGITS converge?

Yes*

* terms and conditions apply:

repair model                  has finite VC-dimension
postcondition has some extra continuity property (see paper)
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VC dimension of a set of programs
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image: V. Kecman, 2001



  

VC dimension of a set of programs
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image: V. Kecman, 2001



  

Does DIGITS work?

Assume:
• there exists an optimal solution
• repair model                  has finite VC-dimension
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Does DIGITS work?

Assume:
• there exists an optimal solution
• repair model                  has finite VC-dimension

For every        , 
if we run DIGITS on              samples, 
then with probability                  we find a solution
with                               .
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Trie Structure

Sample one point at a time
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Trie Structure

Sample one point at a time

Prune the trie
and generalize



  

Trie Savings
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