
Chain of Execution Supervision Promotes 
General Reasoning in Large Language Models

Presenter
Nuo Chen

Qwen Team, Alibaba Group

Other Authors
Zehua Li,  Keqin Bao, Junyang Lin,  Dayiheng Liu



Motivation & Contribution
• The Challenge: General Reasoning is the Bottleneck
• LLM reasoning capabilities are often siloed, failing to generalize 

across domains.
• Raw code is a rich source of logic, but its reasoning signals are 

implicit, noisy, and entangled, making direct training suboptimal.

We argue that converting each step of code execution into a CoT-style natural 
language narration would produce data that is not only logically rigorous and well-
structured but also offers clearer, more interpretable reasoning traces.



Motivation & Contribution
• Our Solution: Chain of Execution (CoE) Supervision
• We introduce Chain of Execution (CoE), a novel method to distill 

implicit code execution into explicit, step-by-step natural language 
rationales.

• We built TracePile: a massive 2.6 Million sample corpus of CoE
traces, spanning mathematics, classical algorithms, and algorithmic 
competition code.

• Our data is enriched with granular variable-tracing questions and 
diverse code rewritings to promote deeper logical understanding



Core Concept: Chain of Execution (CoE)
• Turns code execution into explicit natural-language 

rationales.
• Enables models to learn procedural reasoning instead of 

memorizing I/O pairs.
• Example: Trace variable states, predict intermediate steps, 

and explain execution flow.



Overview



Building TracePile
• A 2.6M-sample corpus for reasoning supervision:
• Sources:
• - Algorithmic competition (Codeforces)
• - Classical algorithms (CLRS-style)
• - Mathematical code (OpenMath)
• Diversity augmentation:
• - Query diversification (variable tracing)
• - Code diversification (structure-preserving rewrites).



Generation Pipeline
• Data collection & filtering
• Few-shot prompting with Qwen-2.5-72B
• Execution verification with ground-truth traces
• Quality control (multi-path sampling, 8k-token limit).



CoE Cases



Training Paradigm
• 1. Continue-pretraining on TracePile;

• 2. Instruction tuning after pretraining; 

• 3. Two-stage instruction-tuning.



Model performances under continue-pretraining



Model performances under two-stage fine-tuning



RQ1
How important is the Chain of Execution (CoE) format compared to traditional I/O or 
solution-style supervision?



RQ2
What components contribute most to TracePile’s effectiveness?



RQ3
Does performance scale with more TracePile data?



RQ4
What types of reasoning are improved by TracePile? Does it enhance robustness, reduce 
typical reasoning errors, and generalize? 



Takeaways
• CoE supervision bridges code and reasoning.
• TracePile provides large-scale procedural supervision.
• Enables transferable reasoning across math, code, and logic.
• A step toward general reasoning in LLMs.


