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Proposed Title of the research: 
Trustworthy Natural Language Interfaces to Structured Data: LLM-based Text-to-SQL, Entity Resolution and Agentic Data Management

Keywords: (5)
Text-to-SQL; Large Language Models; Natural Language Interfaces to Databases; Entity Resolution and Data Integration; Reliability and Safety of LLM Agents


Research objectives: (max 10 rows)
Natural Language Interfaces to Databases let non-expert users query structured data in natural language. Large Language Models (LLMs) have advanced this Text-to-SQL task, yet open challenges remain: robustness on large, evolving real-world schemas; cross-domain and multilingual generalization; ambiguous questions; and the correctness and trustworthiness of generated queries. This research will design LLM-based Text-to-SQL systems that are accurate, schema-aware and reliable, able to ground questions through effective schema linking and retrieval, to self-verify and repair their queries, and to abstain rather than return plausible but wrong answers (avoiding over- and under-refusal). The work further extends to agentic, multi-step pipelines integrating Text-to-SQL with entity resolution and data integration over heterogeneous data, evaluated with rigorous benchmarks and reliability metrics.

Proposed research activity: (max 10 rows)
The candidate will work within the Database Research Group (DBGroup, dbgroup.unimore.it) at the Department of Engineering “Enzo Ferrari”. The first year will study LLM-based Text-to-SQL and NLIDB methods and benchmark strong baselines on standard datasets (e.g., Spider, BIRD). The research will then design novel techniques for schema linking, retrieval-augmented prompting and automatic query verification and self-correction, and extend Text-to-SQL to multilingual settings and to entity resolution and data integration over heterogeneous sources. A further line will develop agentic architectures that decompose complex questions into verifiable multi-step plans and assess agent reliability and safety. 

Supporting research projects (and Department):
The research will be carried out at the Department of Engineering “Enzo Ferrari” and in collaboration with partners at the national and international level.

Possible connections with research groups, companies, universities.
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 (*) optional
(**) optional/to be completed on the second year  
