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Towards Efficient Code Generation

Phase 1: The Yardstick
(Mercury, NeurIPS’24)

Measuring the Efficiency Gap
Precise Benchmarking

Efficiency Metrics

Phase 2: The Forge
(CodeArena, ACL’25)

Scalable Training & Evaluation
Unified Infrastructure

Massive Scale

Phase 3: The Engine
(Afterburner, NeurIPS’25)

Self-Improving Code via RL
Reinforcement Learning
Iterative Optimization
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Mercury: A Code Efficiency Benchmark

Problem: Existing benchmarks focus on correctness, neglecting efficiency.
Solution: First efficiency benchmark with 1,889 Python tasks.
Metric: 'Beyond' (runtime-percentile-weighted Pass score).
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CodeArena: Scalable Training & Evaluation Forge

Problem: Benchmark Contamination,
Data Dissipation, and Poor Platform
Accessibility.
Solution: An online OJ platform with
Dynamic Points (anti-leakage) and
Open Data Repository.
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Afterburner: RL for Self-Improving Efficiency
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Afterburner: RL for Self-Improving Efficiency

Du Mingzhe

Problem: SFT and DPO plateau in efficiency gains; models don't learn to optimize.
Solution: A test-time iterative optimization framework using Reinforcement Learning.



Future Work
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Repo-level Code Efficiency
"Swe-perf: Can language models optimize code performance on real-world repositories?" He, Xinyi, Qian Liu,
Mingzhe Du, Lin Yan, Zhijie Fan, Yiming Huang, Zejian Yuan, and Zejun Ma. "arXiv preprint arXiv:2507.12415 (2025).
"Benchmarking llms for unit test generation from real-world functions." Huang, Dong, Jie M. Zhang, Mark Harman,
Qianru Zhang, Mingzhe Du, and See-Kiong Ng.arXiv preprint arXiv:2508.00408 (2025).

Multi-lingual Efficiency Benchmark
"Effibench-x: A multi-language benchmark for measuring efficiency of llm-generated code." Qing, Yuhao, Boyu Zhu,
Mingzhe Du, Zhijiang Guo, Terry Yue Zhuo, Qianru Zhang, Jie M. Zhang et al. arXiv preprint arXiv:2505.13004 (2025).

Multi-agent Coding
"Nexus: Execution-Grounded Multi-Agent Test Oracle Synthesis." Huang, Dong, Mingzhe Du, Jie M. Zhang, Zheng Lin,
Meng Luo, Qianru Zhang, and See-Kiong Ng.  arXiv preprint arXiv:2510.26423 (2025).
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