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• Based on Sequence-to-sequence framework
• Based on pre-trained language models

Mainstream Approach



• Most erroneous translations happen with complex queries
• Language models have limited understanding of the 

structure and semantics specific to a database

Existing Problems



What is GAR?

• GAR: Generate-And-Rank
• Start with a set of sample queries
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Generalization
• Decompose-then-recompose

1) Decompose into a set of query components



Generalization
• Decompose-then-recompose

2) Recompose the components to generalize



SQL2NL

• Goal: SQL semantics space → NL semantics space
• Template-based SQL2NL approach
 Less natural NL expression (Dialect expression)

SELECT T1.name ORDER BY T2.bonus DESC LIMIT 1FROM employee T1 JOIN evaluation AS T2

Find the name of employee regarding to evaluation with employee. Return the top one result in descending order of one bonus of the evaluation.the name of employee evaluation with employee the top one result in descending order of one bonus of the evaluation



SQL2NL with JOIN semantics

• JOIN operations may raise the level of abstraction
• JOIN semantics
 Join tables
 Join condition
 Join description
 Table keys

SELECT T1.city ORDER BY COUNT(*)FROM airport T1 JOIN flight AS T2 ON T1.airportCode=T2.desAirport

Find the city of airport regarding to the flights arrive in airport.  Return the results for each city of airport in descending order of the number of flights.the city of airport the flights arrive in airports in descending order of the number of flights

GROUP BY city

for each city of airport 



Learning-to-Rank
• Rank based on semantic similarity
• Two-stage ranking pipeline

1) Coare-grained retrieval model
2) Fine-grained re-ranking model 



Evaluation

• Benchmarks
 Spider 
 GEO 
 MT-TEQL 
QBEN (our work) 

• Metrics
 Translation Accuracy (syntactic equivalence) 
 Execution Accuracy
 Translation Precision/MRR (for ranking evaluation)



Evaluation

• Baselines
• RAT-SQL
• GAP
• SmBoP
• BRIDGE

• Sample query selection
• Use validation/test set to generalize and then rule out all the 

ground truth queries



Evaluation

MT-TEQL



Conclusion
• Sample queries bring database semantics
• GAR: A generative approach for NL2SQL

• Generate-then-rank > Sequence-to-sequence!
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