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Abstract: Automatic program repair (APR) technology holds a significant position in the field of software engi-
neering, but existing large language model based APR methods suffer from significant limitations in search localiza-
tion, execution efficiency, and cost control. To address these issues, an adaptive program repair system named Aut-
oVulnFix based on lightweight intelligent search was proposed. This system resolved the existing problems through
three core technologies: a simplified prompt strategy, a dual-track intelligent search algorithm , and multi-level
cache. Specifically, it first reduced token costs by intelligent context management and precise problem description,
then enhanced the system's response speed through delayed loading and intelligent caching strategies, and finally
combined a fast search track and an intelligent search track to adaptively select the optimal search strategy based on
task complexity. A comprehensive comparative evaluation was conducted on five large language models using a da-
taset containing 231 code defect samples. Experimental results demonstrate that AutoVulnFix achieves an average

improvement of 4.2 percentage points in repair accuracy, an average reduction of 25.8% in execution time, and an
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average saving of 21.4% in token consumption. The system provides an effective solution for practical deployment

of APR technology.

Keywords: automatic program repair, large language model, intelligent search, lightweight architecture, adaptive

system, code repair, software engineering
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