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Project Overview

● Objective: Develop a system to manage and 
analyze simulated binary star data

● Key Features:
○ Import multivariate time-series 

simulation data into relational database
○ Provide sample SQL queries 
○ Enable custom queries through natural 

language processing
● Deliverables:

○ Relational database
○ User Interface for writing and viewing 

SQL queries
○ Sample SQL queries 



UI Prototyping



UI Reflection

Why We Need This:
● Users will utilize this page as a home/query page

Goals in Creating a Prototype:
● Demonstrate overall styling and design pattern
● Determine if UI is intuitive

Outcomes:
● Styling looks professional and intuitive 
● We need to expand on the navigation bar to include more tools
● Overall experience is positive



NLP SQL ProtoTyping

Still awaiting funding from Iowa State To use API so “free” version of GPT  with prompt 
training was used to demonstrate functionality.

Prompt: Please help me make a query that can do the 
following. Find the initial mass, age of star S1, and values X and Y 
for all records where the initial mass of star S1 is between X and 
Y.

Query: SELECT "S1_star_mass", "S1_star_age", "X", "Y" 
FROM "grid_0_0142_grid_initial_values" 
WHERE "S1_star_mass" BETWEEN "X" AND "Y";

Generated query correctly and returns relevant data.



NLP SQL ProtoTyping 
Prompting Queries and Results
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Native Data

1. Initial generated Query that 
returned no matching data

2. Updated Query and results



NLP SQL Reflection

Why We Need This:
● Not all users know how to write proper SQL queries

Goals in Creating a Prototype:
● To demonstrate how Machine Learning can be used to translate natural language to 

SQL queries

Outcomes:
● Natural language to SQL statement translation is possible
● Prompt training helped improve translation accuracy
● Further, stricter prompt training is required



Implications and Next Steps

● We have confidence that the NLP SQL generation is feasible and workable
● We have confidence that we can meld the AI SQL generation with the 

PostgreSQL database
● Expand on UI to include other pages and begin integration with Natural Language 

Processing 
● Begin incorporating Database connection into UI
● There is still further work to do on the prompt training of the AI SQL generation 

module, however after tinkering expectations are high
● The integration of the Data into the database seems to be working, further work 

needs to be done to facilitate the normalization of the data. 


