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Automating Data Science and Engineering Workflows?



◼ Academia

⚫ data query -> Spider1.0

⚫ data analysis -> DS-1000

Data Science and Engineering

2

◼ Industry

⚫ data warehousing

⚫ data ingestion

⚫ data transformation

⚫ data visualization

⚫ data orchestration

1. Extended Data Pipeline



◼ Academia

⚫ daily life application -> SheetCopilot

⚫ common Python libraries -> ARCADE

Data Science and Engineering 2. Professional Enterprise Software

◼ Industry

⚫ User accounts
               

             

                  

                 

                 



◼ Academia

⚫ CLI interface -> Intercode

Data Science and Engineering 3. Integrated CLI+GUI Actions

docker bash

Python 

interpreter

folder

structure

◼ Industry

⚫ intensive GUI operations in real scenarios

Task: Query the Snowflake database IMDB and 
save the top 20 dramatic movies since 2000 into 
file top20movies.csv on Desktop.

GUI control
on Snowflake UI
(create new worksheet)

write SQL

GUI control
cross apps
(rename output file)



Spider2-V: Task Sources and Instructions

I just built a 3-step Dagster pipeline. 
Could you schedule it to run regularly 
every hour to keep all assets up to date?

Use dataset "game_sales" to draw a line 
chart, which should reflect the trend of 
the average global sales per year. 

Upload this GoogleSheet to the 
'census' datasets in BigQuery and 
name it 'population'.

Help me

I want to transfer data from Faker to 
the target database Snowflake. Could 
you help me setup the source?

Data analysis and visualization

Separate the logic of model "customers" 
out into two staged models, 
"stg_customers" and "stg_orders". 

Data orchestration

Data transformation

Data warehousing

Data ingestion and integration

full data pipeline

◼ 494 real-world tasks

⚫ collected mainly from official tutorials

⚫ covering full DS & DEng workflows

⚫ two versions of task instructions

abstract

◼ I have established a connection 
from Faker to local .csv file. Could 
you help me change the running 
schedule? I hope it can be 
replicated at 6:00 pm every day.

verbose

◼ I have established a connection … at 
6:00 pm every day. To finish this task, 
you can follow these steps:

1. Click the connection row … 
2. Next, click the “Replication” item …
3. Click the pop-up panel, we will see …
4. In the drop-down options on the right, 

select the schedule type “Cron” instead 
of “Scheduled” …

5. Input the value "0 0 18 * * ?" into the 
cron expression box.

6. Finally, click the “Save” button at bottom.



Spider2-V: Professional Software
◼ 20 professional enterprise-level applications

⚫ even require authentic user accounts

⚫ crawl documents for RAG framework

…

documents
professional tools

Snowflake account template



Spider2-V: Environment Setup

I want to transfer data from Faker to 
the target database Snowflake. Could 
you help me setup the source?

Data ingestion and integration

◼ An interactive executable computer environment
⚫ Adapted from OSWorld, based on virtual machines
⚫ 170 automatic task setup configurations

Task Metadata

Automatic 

Environment Setup

Controller

Executable Environment

(a) File Transfer

                    

                      

    
                       

                      

                           

                                 

 

 

(b) Script Execution

                       

                   

              

                   

(c) Application Launch

                                    

(d) Playwright Simulation

  

          



Spider2-V: Action & Observation Space

I want to transfer data from Faker to 
the target database Snowflake. Could 
you help me setup the source?

Data ingestion and integration

◼ Integrate intensive GUI operations
⚫ action space: 1) pyautogui code, or 2) JSON dict
⚫ observation space: 1) screenshot, and 2) accessibility tree

Task Metadata

Automatic 

Environment Setup

Controller

Executable Environment

Agent

Action 

Grounding

Action Space

(1) pyautogui code

(2) JSON dict

Observation Space

(1) screenshot

                                                          
                                                            
                                                                         
                                                           
                                                           

                                                         
                                                                  
                 

        

              
                                         
                                                                               
                                               
                                                                         

                                                                          
                                                                          
                                                                          
                 

         
        

              
                           

                

(2) accessibility tree

           

                                   

                                 

                                  

                                 

                                   

                                           

                                      



Spider2-V: Execution-based Evaluation

I want to transfer data from Faker to 
the target database Snowflake. Could 
you help me setup the source?

Data ingestion and integration

◼ Task-specific evaluation scripts

⚫ 151 customized metrics/functions in total

Task Metadata

Automatic 

Environment Setup

Controller

Executable Environment

Agent

Action 

Grounding

Final State

Eval

POST /v1/sources/list

API:

curl –X POST \

http://localhost:8000/v1/sources/list \

-d '{"workspaceId": "xxx-xxx-xxx"}'

{
    "workspaceId": "xxx-xxx-xxx",
    "connectionConfiguration": {
        "count": 1000
    },
    "sourceDefinitionId": "xxx-xxx-xxx",
    "name": "data transfer source",

    "sourceName": "Faker"
}

information validation



Experiments

◼ SOTA closed-source models only achieve 14% success rate, open-source models can hardly solve tasks

◼ Action: pyautogui code > JSON dict ; Observation: accessibility tree >> screenshot

◼ Set-of-Mark, execution feedback, and RAG all contribute to final success



Ablation Study

◼ Tasks with more inherent steps, w/o step-by-step guides, and involving user accounts are more difficult

◼ With the increase of history trajectory window size, performances improve stably



Conclusion

◼ Spider2-V is a

⚫ multi-modal agent benchmark

⚫ w.r.t. data science and engineering

◼ 494 tasks across full data workflows

◼ 20 professional enterprise software

◼ Integrated CLI and GUI actions

◼ Interactive executable environment

◼ Document warehouse for retrieval

◼ Annotation expensive and not scalable

◼ Unable to handle time-sensitive tasks

◼ Long prompt and inefficiency

◼ Still very poor performances

Limitations

Thanks!

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

https://github.com/xlang-ai/Spider2-V

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