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LLMs have advanced in diverse domains, e.g., it has greatly improved 
the text-to-SQL accuracy (81.67% comparable to 92.96% of humans).

[1] https://blogs.novita.ai/how-to-perform-code-generation-with-llm-models/
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Problem: LLMs struggle with cross-system SQL translation.

◼ Failure 1: Lack of Basic Knowledge (e.g., Division by zero error).
◼ Failure 2: Struggle with Long SQLs (e.g., Incorrect ROLLUP syntax).
◼ Failure 3: Logical Mistakes (e.g., Invalid column alias ).
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Problem: Existing benchmarks are ill-suited for SQL-to-SQL evaluation.

◼ Limitation 1: Limited System Diversity (e.g., 82.1% of benchmarks focus on SQLite).
◼ Limitation 2: Inadequate System Coverage (e.g., Over 89% of BIRD queries are 

system-agnostic).
◼ Limitation 3: Low Dialect Diversity (e.g., Fewer than 13% of queries test system-

specific syntax).
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We introduce PARROT, the first 
benchmark for cross-system SQL-to-
SQL translation.

◼ Core Dataset: 598 translation 
pairs from 38 benchmarks and 
real-world services.

◼ Multiple Variants: (1) PARROT-
DIVERSE: 28,003 samples for 
extensive syntax testing; (2) 
PARROT-SIMPLE: 5,306 unit-style 
samples for focused stress testing.
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CASE-3: PG → MySQL
✓ TO_TIMESTAMP(unix_time) 
✓ FROM_UNIXTIME(unix_time)

CASE-1: PG → Oracle
✓ tbl AS tbl_alias
✓ tbl tbl_alias

CASE-2: PG → MySQL
✓ GROUP BY ROLLUP(col_list) 
✓ GROUP BY col_list WITH ROLLUP

[1] https://medium.com/@remisharoon/why-sql-has-so-many-dialects-and-how-to-deal-with-them-dc9e8698b2e4

Definition: Translating a SQL 
query from a source to a target 
dialect, ensuring two properties:

◼ Standard Compatibility
◼ Equivalent Functionality
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Workflow: Five-Step SQL Curation Workflow that anonymizes, filters, 
annotates, and validates real-world SQL.
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➢ (Performance Oscillation): LLM performance is unstable across dialects.

➢ (Scale Isn't Everything): A larger model does not guarantee better performance.
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➢ (Complexity Penalty): LLMs struggle to obtain accurate translation when the SQLs 
become more lengthy with more complex operations.



Experiment
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➢ (Function Failures): 

The vast majority of 
failures stem from the misuse 
of built-in functions 
(Function Resolution and 
Function Usage).



https://code4db.github.io/parrot-bench/
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