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Background

LLMs

SELECT AVG(movie_popularity) FROM movies
WHERE director_name = 'Stanley Kubrick’;

SQL, SQLite Database

Given the following database 
schema and question, your task 
is to write a valid SQL query 
whose execution results can 
accurately answer the question.

...omitted...

Prompt

Results



Background

Ø Pre-LLM methods
• Rule modeling, specialized neural networks, pre-trained models, and etc.
Ø LLM-based methods

• Prompt Engineering
• Fine-tuning-based methods

Ref: Next-Generation Database Interfaces: A Survey of LLM-based Text-to-SQL 



Motivation
Ø Existing prompt engineering methods are not applicable to small-sized LLMs.
Ø Most fine-tuning-based methods only focus on SFT of a single SQL-related task

Lower Transferability

Single task overfitting risk



Method

Ø MSFT: Filtering potential noisy pairs in the training set and synthesizing multiple SQL-related task 
SFT data.
Ø MCP: The proposed four tasks are combined to reduce hallucinations/errors in the SQL generation 
process through multitask collaboration.



Method-MSFT

Ø Noisy correspondence filtering
Ø MSFT data synthesizing



Method-MCP

LLM for SL Pseudo SQL



Experiments
Conclusion
Ø Although the GPT-4-based methods 
are effective, their effectiveness is 
reduced when transferred to small-sized 
LLMs.
Ø Compared with fine-tuning based 
methods, our ROUTE leads in most 
indicators.
Ø From Table 2, our solution shows 
s t rong  po ten t i a l  i n  c ros s -doma in 
performance.



Experiments

Conclusion
Ø  The experimental results show that each proposed technology has a significant effect on the 
accuracy of SQL generation.
Ø Our MCP shows generalizability for both fine-tuned and non-fine-tuned models.
Ø Each task is indispensable. Through multi-tasking collaboration, performance is optimized.



Experiments



Experiments

Conclusion
Ø  The existing Prompt method shows low 
versatility and is only applicable to large-
s ized  LLMs wi th  s t rong  ins t ruc t ion 
comprehension capabilities.
Ø Our MCP is not only effective in small-
size LLMs, but also in large-size LLMs.



Conclusion

Ø In this paper, we study and propose a robust multitask tuning and 
collaboration method named ROUTE to stimulate the potential of open-
source LLM in Text2SQL, narrowing the gap with existing solutions based 
on closed-source LLMs, such as GPT-4.

Ø Our method minimizes the risk of hallucination in SQL generation by 
explicitly learning multiple SQL-related tasks and conducting multitask 
collaboration.

Ø We apply our approach to recent LLMs to demonstrate its effectiveness 
and superiority on multiple benchmarks. The results show that our 
method has satisfactory transferability and achieves promising execution 
accuracy on Text2SQL.
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