
Treefix: Enabling Execution
with a Tree of Prefixes

Beatriz Souza and Michael Pradel



Motivating Example

2



Motivating Example
Missing variable
and attribute

3



Motivating Example
Missing variable
and attributeMissing function

4



Motivating Example
Missing variable
and attributeMissing function

Missing variable
and attribute

5



6

FSE'23

Applications:

Detecting Runtime  Reproducing Validating Code
Type Erros  Bugs Changes

1. SelfPiCo: Self-Guided Partial Code Execution with LLMs, ISSTA'24 (Z. Xue, Z. Gao, S. Wang, X. Hu, X. Xia, and S. Li)
2. Feedback-Directed Partial Execution, ISSTA'24 (I. Hayet, A. Scott, and M. d’Amorim)
3. ChangeGuard: Validating Code Changes via Pairwise Learning-Guided Execution (L. Gröninger, B. Souza and M. Pradel)
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LExecuting the Motivating Example
Non-empty string: "a"Callable: DummyObject class
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Object: DummyObject instance

DummyObject
instance

TypeError: DummyObject object is not iterable



Goal: Set P of Prefixes that Maximize Coverage
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Goal: Set P of Prefixes that Maximize Coverage
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Treefix

Learning-guided approach for executing arbitrary code snippets

• Key idea is to combine LLMs and feedback to create prefixes that 
maximize line coverage!
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Overview of Treefix
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I: Undefinition Guidance
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I: Undefinition Guidance
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I: Undefinition Guidance

TypeError: dummy register func() missing 1
required positional argument: 'alias'
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II: Error Guidance
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II: Error Guidance

18

LLM
Prefix

Error Message

Prefixes



II: Error Guidance
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III: Coverage Guidance
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III: Coverage Guidance
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Treefix Output

Coverage

Set P of Prefixes that Maximize Coverage
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Evaluation

• RQ1: Effectiveness at Covering Code
• RQ2: Design Choices
• RQ3: Case Studies
• RQ4: Diversity of Values
• RQ5: Efficiency and Costs
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Evaluation

Baselines:
• As Is
• Pynguin Tests
• Type4Py
• LExecutor
• Imcompleter
• SelfPiCo

1

2

3

4

5
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1. Automated Unit Test Generation for Python, SSBSE'20 (S. Lukasczyk, F. Kroiß, and G. Fraser)
2. Type4Py: Practical deep similarity learning-based type inference for Python, ICSE'22 (A. M Mir, E. Latoškinas, S. Proksch, and G. Gousios)
3. LExecutor: Learning-guided Execution, FSE'23 (B. Souza and M. Pradel)
4. Feedback-Directed Partial Execution, ISSTA'24 (I. Hayet, A. Scott, and M. d’Amorim)
5. SelfPiCo: Self-Guided Partial Code Execution with LLMs, ISSTA'24 (Z. Xue, Z. Gao, S. Wang, X. Hu, X. Xia, and S. Li)



Evaluation

Datasets1:
Functions Snippets

462 syntactically correct code snippets in

answers to 1,000 Python-related questions
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RQ1: Effectiveness at Covering Code

29



RQ2: Design Choices
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RQ3: Case Studies (Comparisson w/ LExecutor)

Reason for Higher Coverage # Snippets

Adequate imports and usage 
of dependencies

15

Complex objects 13

Diverse primitive values 11

Multiple paths covered 1

• Treefix achieves higher coverage than LExecutor in 707/1462 snippets

20 snippets
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Example of adequate imports and complex values predicted by Treefix
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RQ4: Diversity of Values
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RQ5: Efficiency and Costs
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I: Undefinition Guidance
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II: Error Guidance
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III: Coverage Guidance
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