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Al That Speaks Data: How We Reduced
Analyst Dependence While Improving
Query Accuracy by 92%

A renowned data management product development company needed a conversational, Al-powered chatbot solution that could accurately and efficiently extract
relevant information from small-scale databases like MySQL and MongoDB. They wanted to develop an interactive chatbot that simplifies data retrieval and

management by translating user queries into precise database queries while executing CRUD operations.

What Clier

The primary objective was to create a conversational Al interface that:

e Converts natural language inputs into structured database queries (SQL/NoSQL).
e Supports full CRUD operations (Create, Read, Update, Delete).
e Reduce query execution time with Al-driven query optimization.

e Ensures secure, accurate, and real-time data retrieval.

® Offers a low-friction user experience for interacting with structured datasets via a
chatbot interface.
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Challenges Faced

Some of the operational challenges that a client faced were:

Barrier To Data Accessibility High Operational Costs Inconsistent Query Accuracy
Non-technical users (e.g., marketers, product Manual query handling required dedicated data Human-generated queries often contained errors,
managers) struggled to retrieve data without SQL analysts, increasing labor costs and slowing leading to incorrect insights or repeated iterations,
expertise, creating bottlenecks and dependency on response times for routine data requests. wasting time and resources.

IT teams.

Security And Compliance Risks Scalability Limitations Poor User Adoption

Ad-hoc SQL queries posed risks of injection attacks, Existing tools couldn’t adapt to growing datasets or Traditional database interfaces had steep learning
unauthorized data access, or accidental schema support new database types (e.g., transitioning from curves, discouraging non-technical teams from
modifications, requiring stringent oversight. MySQL to MongoDB) without costly re-engineering. leveraging data-driven decision-making.

Business Imp

DRC Systems successfully delivered a production-ready Al chatbot that revolutionized how users interact with
structured databases. By blending powerful language models with real-time query execution, we made data
access conversational, secure, and accessible to all stakeholders—regardless of technical expertise. This
project exemplifies how LLMs, when combined with robust backend engineering and careful system design,

can bring transformative efficiencies to enterprise data workflows.

< Accelerated Data Retrieval

Users fetched data up to 70% faster compared to manual SQL usage.

© Democratized Access

Non-technical users could interact with structured data via natural language.

3 Increased Productivity

Reduced the dependency on data analysts or developers for simple queries.

«  Scalable Architecture

Easily extendable to support additional databases or LLMs.

@ HighAccuracy

Over 92% query accuracy in real-world user tests across varying schemas.

What We E

DRC Systems, a renowned Al/ML development company developed a comprehensive Al-based chatbot solution with advanced, cutting-edge Al/ML tools and

technologies that accurately translate user queries into database queries and execute them through an intuitive Ul.

1. NL Query to SQL/NoSQL Conversion

@ Fine-tuned OpenAl’'s GPT-4 with RAG (Retrieval-Augmented Generation) to improve query
accuracy.

@ Integrated Llamalndex for structured data retrieval and semantic understanding.

@ Implemented a query validation layer to prevent malformed SQL injections.

3. Secure and Interpretable Query Execution

@ Implemented sandboxing and query validation to prevent potentially harmful queries.

@ CQueries are parsed and reviewed before execution, with a rollback mechanism for destructive
commands.

5. Real-Time Performance Optimization
@ Utilized FastAPI's asynchronous capabilities to handle concurrent requests efficiently.
@ Query caching was implemented for frequently accessed data

@ Database connection pooling was configured to reduce overhead.

2. Multi-Database Support
@ Built a database abstraction layer using SQLAlchemy (ORM) and MongoEngine.
@ Used LangChain’s SQLDatabaseChain for adaptive query translation.

@ Dynamic schema detection to auto-generate compatible queries.

4. Robust Security and Strict Access Control

@ Deployed a sandboxed query execution environment using Docker containers to isolate
database operations.

@ Implemented strict input validation, query sanitization, and parameterized queries to prevent
SQL injection.



