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Methodology

1.MAEDA is a multi-
agent evaluation 
framework for RAG-
based EDA QA, 
decomposing evaluation 
into specialized agents for 
fine-grained error 
diagnosis.
2.It represents answers as 
fine-grained key points, 
enabling precise point-to-
point alignment with 
ground truth.
3.The agents collaborate 
through structured 
reasoning while 
decoupling error sources, 
providing interpretable 
feedback for accurate 
diagnosis and iterative 
improvement.

Existing QA benchmarks 
fail to capture fine-
grained, domain-specific 
errors in EDA scenarios.
We introduce a dedicated 
benchmark based on 
OpenROAD, covering 
diverse tool functions.
It contains 300 QA 
instances with positive 
and negative samples, 
generated via a hybrid 
pipeline combining real 
RAG cases and LLM-
driven error injection.
Each sample is annotated 
with expert-defined 
ground-truth points, 
enabling precise and 
interpretable evaluation.

 Benchmark MAEDA 

We propose MAEDA, a multi-agent evaluation framework for EDA tool documentation QA. By combining domain-specific error types with structured 
reasoning and fine-grained semantic alignment, it enables accurate and interpretable error identification. We also release an OpenROAD-based benchmark 
and develop tailored fine-tuning strategies for open-source models. Experiments demonstrate that MAEDA consistently outperforms SOTA methods.
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The `global_route_debug` command allows 
you to start a debug mode to…

Command Usage
global_route_debug [-st] [-net net_name] [-
tree2D] [-saveSttInput file_name] ...

Option Description:
[-net] Specifies the net name to be displayed.
[-tree2D] Show the 2D Rectilinear Steiner 
Tree…

 EDA documentation is complex and highly interdependent, making it difficult to navigate and leading to 

low efficiency and a steep learning curve.

 Recent advances in LLMs enable EDA QA with RAG, improving answer reliability by grounding 

responses in documentation.

 Evaluation in EDA QA remains limited, as general-purpose fail to capture domain-specific error types.

 We propose MAEDA, a multi-agent framework for fine-grained error identification (retrieval, contradiction, 

missing, refusal, hallucination), along with a benchmark for systematic evaluation.

3.Ablation shows that structured 
CoT reasoning and fine-grained 
alignment consistently improve 
performance.

1.MAEDA outperforms baselines across all error types, achieving performance comparable to GPT-
4o with advantages in complex reasoning and robustness.
2.Results also validate the effectiveness of hybrid evaluation and demonstrate strong generalization.

 Retrieval Error Identification Agent  Refusal Evaluation Agent  Hallucination Evaluation Agent
Detects hallucinated commands, parameters, 
and examples via a hybrid evaluation 
framework, combining deterministic 
matching and LLM-based structured 
reasoning under EDA-specific constraints.

Identifies inappropriate refusal by assessing 
whether refusal decisions are justified based 
on retrieved documents. Distinguishes false 
refusal and false non-refusal via pattern 
matching and document-grounded reasoning.

Identifies ground-truth points supported by 
retrieved documents via point-to-chunk 
matching. Evaluates coverage and 
consistency to filter reliable points, providing 
structured inputs for downstream evaluation.

 Semantic Consistency Agent
Detects contradictions and missing by 
aligning answer key points with document-
supported ground-truth points through point-
to-point matching, using structured reasoning 
to identify conflicts and insufficient coverage.
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