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2 Recent advances in large language models (LL
refining fixes, thereby improving repair accuragg®a )
codebases; their pipelines are rigid, one-pass c}ﬁes tha}'can Smdapito the complex1ty ofa defect and they do not fully explmt aux111ary semantlc signals, such as bug reports
or documentation. To address these challe opose FedD

in heterogeneous and data-locality-constr; n;@wlronme . F edDWﬁd omposes the repair process into specialized agents for (i) context modeling, (ii) semantic slicing, (iii)

gnhanced automated program repair (APR) by interpret ing failures, generating context-aware patches, and iteratively

Q

ics, we

fault lo calization, (iv) patch generationfland™(¥) cro lignment. A Rierarchical controller with confidence-guided scheduling enables early exits for simple defects and
triggers deeper, structure-aware reasoningdfor cemplex or uous caSEsyPhl-modality alignment further associates code-level edits with natural-language descriptions to enhance
semantic plausibility. Experiments on D& dfﬁf\usmg seve’ral 1er{1 g GPT-40, show that FedDualFix produces 58 correct repairs and achieves 52.1% Top-1 precision,

outperforming representative APR baselin§s an bé?,“k GHF 4ofDirect baselme The adaptlve schedulmg mechanism reduces inference tlme by more than 25%, and
ol hlcraréflibal‘bontrolo)mu
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