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Bug Lab
Neurosymbolic Bug Repair

Types of Rewrites

 Replace Variable  Usage i → j

 Replace Binary Operator  +  → -

 Replace Assignment Op   += → -=

 Replace Boolean Operator  or → and

 Replace Comparison Operator  == → !=

 Replace (some) Literals 0  → 1

 Argument Swap foo(a+1,b) → foo(b,a+1)

Example



Code Representation

Relationships (Edges)
Syntax

• AST Child

• AST Sibling

• Next Token

Data Flow

• MayFinalUseOf

• LastMayWrite

• NextMayUse

Symbols

• CandidateType

• OccurrenceOf

• CandidateMethodName

Function Calls

• CandidateFormalArg

• CandidateDocStringOf

Control Flow

• ControlFlowNext

• AssignedFrom

• ReturnsFrom

• YieldsFrom

Entities (Nodes)
• Tokens

• Non-Terminal Nodes

• Symbols



Neural Models

Graph 

Representation

One of…

GNN

Relational 

Transformer

Output 

Representations

Localization 

Module

Rewrite Module 

(given location)

GREAT: Hellendoorn, V. J., et al. "Global Relational Models of Source Code." ICLR 2019

GNN: Allamanis, M., et al. “Learning to Represent Programs with Graphs." ICLR 2017



Evaluation Datasets

PyPIBugsRandomBugs

• ~700k random bugs

• Relatively Large

• Potentially non-

representative of real bugs

• 2k real bugs

• Manually curated/labeled

• Small. Used as testset only.



Bug Lab

GNN GREAT

Supervised 62.4 51.0

BugLab 70.3 65.3

Localization & Repair Accuracy

GNN GREAT

Supervised 20.1 16.5

BugLab 26.2 22.9

GREAT: Hellendoorn, V. J., et al. "Global relational models of source code." ICLR 2019

GNN: Allamanis, M., et al. “Learning to Represent Programs with Graphs." ICLR 2017

PyPIBugsRandomBugs
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