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Ontologically-Backed Digital Thread

• What is it?
— A digital thread that leverages ontologies to semantically 

integrate and manage data across the product lifecycle.

• Role of the ontology
— Provides a structured framework for data
— Creates semantic meaning for data
— Denotes common data schema across disparate systems
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Ontologically-Backed Digital Thread Benefits
• Enhances Data Integration

— Integration of data from diverse sources
• Semantic Clarity

— Provides clear and unambiguous definitions of terms, 
relationships, and properties

• Data Consistency and Quality
— Data is consistent, accurate, and of high quality across different 

systems
• Inference and Reasoning

— Allows the system to infer new knowledge from existing data
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Digital Thread Chatbot 
• Purpose

— Ask natural language questions about integrated data in a digital 
thread or data fabric

— Engage with data conversationally, as if speaking to an expert 
who knows the content

• How?
— Knowledge graph 
— Large language model (LLM)
— Ontology-based question answering system
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Methodology

Knowledge Graph

User Smart Search LLM Output LLM 
Completion

NL Query

SPARQL Query Query Results

User Query + 
Query Results LLM Completion
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Digital Thread/Data Fabric

Semantically Integrated Data
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Climate Control System Model



Approved for Public Release



Chatbot Web Interface
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Simple Queries …
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… to More Detailed Queries!
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Model Tracing



Analytical Queries
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Performance Evaluation
• Performance Metrics

— Intent recognition accuracy
— Entity recognition accuracy
— User acceptance testing (UAT)

• Evaluation is still ongoing
— Test done with a more complicated model, like CubeSat
— Mix between simple, direct queries and complicated, analytical 

queries
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Future Work
• Enhance Performance

— Improve search accuracy and relevance
— Faster response time
— Refine querying processing to handle complex questions

• Ongoing Development
— Performance Evaluation
— Ontology Expansion
— Advanced Use Cases
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For more information, 
contact:
Nicole Manno | Nicole.Manno@ManTech.com
Patrick Keen | William.Keen@ManTech.com
Dr. Douglas Orellana | Douglas.Orellana@ManTech.com
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