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Background and Motivations
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● Automated Code Generation

SQLs / Python

Execution
FeedbackUsers

Coding

Database

WITH ds AS (
    SELECT 
       {{ dbt.date_trunc('day', 'date_day') }} AS 
date_day
    FROM {{ ref('int_salesforce__date_spine') }}
),

SELECT 

LEFT JOIN task
    ON ds.date_day = task.activity_date
LEFT JOIN event on ds.date_day =     
salesforce_event.activity_date
LEFT JOIN opportunities_created 
ON ds.date_day = opportunities_created.created
LEFT JOIN opportunities_closed 
ON ds.date_day = opportunities_closed.close_date

[ + 100 lines omitted]

Data Analysis
Business Intelligence



Background and Motivations

Spider: A Large-Scale Human-Labeled Dataset for Complex and Cross-Domain Semantic Parsing and Text-to-SQL Task

● LLMs continue to set new records on 
various text-to-SQL leaderboards

● Text-to-SQL still attracts a lot of 
attention from academia and industry

● Does it mean text-to-SQL, data code 
generation, or more broadly data 
tasks have been resolved? 

● Of course, NO! 

● Text-to-SQL

https://yale-lily.github.io/spider


Background and Motivations

● Previous benchmarks v.s. Real industrial use

○ Non-industrial databases v.s. Diverse database systems, large-scale 
schemas

○ Simplistic SQL and questions v.s. Multiple complex SQL dialects, and 
functions

○ Instruction+schema -> SQL v.s. Project codebases, external knowledge, 
and various contexts to write SQL across multiple steps
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https://yale-lily.github.io/spider


● 🍊 Real complex cloud DBs (3000+ cols)
● 🍋 Multi-dialect SQL complexity (e.g., BigQuery, Snowflake)
● 🍎 Agentic coding workflows 

Features of Spider 2.0

Spider 2.0: Evaluating Language Models on Real-World Enterprise Text-to-SQL Workflows (Lei et al., 2024) 6

https://spider2-sql.github.io/


Features of Spider 2.0
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● Complex Schema of Cloud DBs

https://spider2-sql.github.io/


Features of Spider 2.0
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● Complex SQLs with External Knowledge  
What is PDP type?  Refer to External docs.

https://spider2-sql.github.io/


Features of Spider 2.0
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● Complex SQLs
○ Different DB System and Dialect
○ Advanced Function and Operator

Spider 2.0: Evaluating Language Models on Real-World Enterprise Text-to-SQL Workflows (Lei et al., 2024)

https://spider2-sql.github.io/


Features of Spider 2.0

DAG Completion

Write multiple SQL files to complete DBT project

● DBT Project

Spider 2.0: Evaluating Language Models on Real-World Enterprise Text-to-SQL Workflows (Lei et al., 2024)

https://spider2-sql.github.io/


Annotation Pipeline
Database Collection SQL Query Gathering SQL Rewriting

Context Setup Natural Language Instruction Writing Evaluation Script

Official Docs

Kaggle Competitions

Github Repos

Website Blogs
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https://spider2-sql.github.io/


Annotation Pipeline
Database Collection SQL Query Gathering SQL Rewriting

Context Setup Natural Language Instruction Writing Evaluation Script
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https://spider2-sql.github.io/


Annotation Pipeline
Database Collection SQL Query Gathering SQL Rewriting

Context Setup Natural Language Instruction Writing Evaluation Script

● Execution-based focused evaluation

Spider 2.0: Evaluating Language Models on Real-World Enterprise Text-to-SQL Workflows (Lei et al., 2024)

https://spider2-sql.github.io/


Statistics of Spider 2.0
1. Multiple database types and systems
2. Industrial applications such as Google Analytics and 

Salesforce
3. Large-scale schemas (averaging 812 columns)
4. Complex schema structures (nested schemas, 

partitioned tables, etc.)

Spider 2.0: Evaluating Language Models on Real-World Enterprise Text-to-SQL Workflows (Lei et al., 2024)

https://spider2-sql.github.io/


Baseline: Spider-Agent
● Based-on ReAct Framework
● Hosted on Real Docker environment
● Complex File and Database operation

Spider 2.0: Evaluating Language Models on Real-World Enterprise Text-to-SQL Workflows (Lei et al., 2024)

https://spider2-sql.github.io/


Result: Spider-Agent
● Best model o1/o3-mini on Spider-Agent only solves 23%!!
● Existing LLMs are still far from being expert on real-world text-to-SQL 

workflow tasks.
● Existing code agents struggle with solving database-related coding tasks.

Spider 2.0: Evaluating Language Models on Real-World Enterprise Text-to-SQL Workflows (Lei et al., 2024)

https://spider2-sql.github.io/


Result: Spider-Agent

● LLM-agent frameworks struggle 
interpreting databases with nested 
schema.

● The performance drops when 
external documents are required.

● LLM-agent frameworks struggle 
performing project-level tasks.

Spider 2.0: Evaluating Language Models on Real-World Enterprise Text-to-SQL Workflows (Lei et al., 2024)

https://spider2-sql.github.io/


Baseline: Non-Agent Baseline Experiments
● We use heuristic rules to do schema linking and apply end-to-end methods.

* We provide the ground-truth tables for spider2-lite and spider2-snow to help quick benchmarking and 
analysis. 

Spider 2.0: Evaluating Language Models on Real-World Enterprise Text-to-SQL Workflows (Lei et al., 2024)

https://github.com/xlang-ai/Spider2/tree/main/methods/gold-tables
https://spider2-sql.github.io/


Leaderboard (UP to 2025-04-22)
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https://spider2-sql.github.io/


Why Proprietary LLMs Underperform
● Wrong Schema Linking

○ The database schema is too long, making it hard to locate the target table.

● Suboptimal Database Coding Agent
○ Poor bug-fixing and exploration capability
○ Inefficient, costly

● Natural Language Grounding Error
○ When queries have many complex conditions, logical errors often occur.

● SQL Dialects Hallucination
○ Some models struggle to troubleshoot in complex cloud databases.

Spider 2.0: Evaluating Language Models on Real-World Enterprise Text-to-SQL Workflows (Lei et al., 2024)

https://spider2-sql.github.io/


Conclusion
● Complexity: Diverse SQL dialects, advanced functions, and terabyte-scale data.
● Agentic task setting: Models interact with codebases, documentation, and 

databases dynamically.
● Goal: To foster intelligent agents for autonomous data engineering in real-world 

settings.
● Limitations：

○ Annotation is expensive and not scalable
○ Models are unable to handle such complexity

spider2-sql.github.io https://github.com/xlang-ai/Spider2

Spider 2.0: Evaluating Language Models on Real-World Enterprise Text-to-SQL Workflows (Lei et al., 2024)

https://spider2-sql.github.io/
https://github.com/xlang-ai/Spider2
https://spider2-sql.github.io/
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Thank you for listening!

https://xlang.ai 
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