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How does human translate NL question into SQL? 
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How does human translate NL question into SQL? 
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Understanding 
NL Query

Finding relevant 
tables, columns 
and cell values

Translation to 
SQL

Ambiguity?
Under-specification?
Contradicting statements?

Schema linking
Database content retrieval
Additional information acquisition

Complex database
Many ways of equivalent translation
Efficiency?



NL2SQL in LLM era
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Few-Shot NL2SQL
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• DAIL-SQL

Gao, Dawei, et al. "Text-to-sql empowered by large language models: A benchmark evaluation." PVLDB, 17(5): 1132-1145, 2024.

Question representation
In-context learning 
(providing similar examples)



Question Representation in DAIL-SQL
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Question Representation in DAIL-SQL
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Finding similar queries in DAIL-SQL
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Embedding (a high dimensional space)

Q: How many continents are there?

Example: How many authors are there?

Example: List authors in the alphabetic order of 
their lastname.

d3

d1

Example: How many famrs are there?
d2

d1 < d2 < d3



Example representation in DAIL-SQL
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Supervised fine-tuning in DAIL-SQL
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LLM

Prompt 1, 
correct answer 1

Prompt 2, 
correct answer 2

Prompt 3, 
correct answer 3 

update weights



Few-Shot NL2SQL
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• DAIL-SQL

Gao, Dawei, et al. "Text-to-sql empowered by large language models: A benchmark evaluation." PVLDB, 17(5): 1132-1145, 2024.

Achieves 86.6% accuracy in Spider, a NL2SQL benchmark.
Does it generalize?



Few-Shot NL2SQL
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• DAIL-SQL

Gao, Dawei, et al. "Text-to-sql empowered by large language models: A benchmark evaluation." PVLDB, 17(5): 1132-1145, 2024.

Achieves 86.6% accuracy in Spider, a NL2SQL benchmark.
Does it generalize?

Requires further data annotation and fine-tuning



Agentic NL2SQL
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Chase-SQL
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• CHASE-SQL (ICLR 2025, Google Cloud and Stanford)

• Utilizes the MinHash LSH to search for values related to the user query 

• Multiple prompting strategies to generate various candidate SQL queries using LLMs, and corrects 
SQL queries with execution errors through prompting LLMs.

• Employs an SQL selection agent fine-tuned specifically for the database to select the final SQL from 
multiple candidates.



Quiz time
• Submit your answers in tophat
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