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DEFINING THE DATA

From our research [1]:
oOver 95% of data handling is 

unknown and nonstandard 
(hidden to the organization).

oGreater than 50% of data vessel 
inputs and outputs are 
unstructured.

oGreater than 90% of data 
element exchanges are manual.
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Figure 1: Adapted from Authoritative Source of Truth Figure from 
2018 DoD Digital Engineering Strategy [2]
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WHAT EXISTING METHODS AND TECHNOLOGIES 
ARE MISSING
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DEMA METHODOLOGY OVERVIEW

• A new technique is needed to understand the data and information flows that make up the Digital 
Thread, Model-Based Enterprise (including MBSE), and other digital systems.
• DEMA was created as a solution to this problem. 
 Combines traditional functional analysis, systems engineering elicitation, and novel data mapping techniques to 

provide a wholistic view of a system’s data and information flows down to the data element level.
 DEMA itself is a methodology. The DEMA Software facilitates DEMA applications.

• DEMA unlocks hidden operational knowledge and turns it into structured digital assets.
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DEMA METHODS DEVELOPMENT TIMELINE
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ESTABLISHING A LEARNED OPERATIONAL 
REFERENCE ENVIRONMENT (LORE)
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FIRST LORE APPLICATION COMPLETED WITH 
GOVERNMENT SPONSOR

• This effort was conducted by Auburn University for a government stakeholder.
• DEMA was applied to a specific safety related certification process.
• DEMA results were used to establish a Learned Operational Reference 

Environment (LORE) knowledge repository and process improvement testbed 
within GenAI.mil for the process.
• To the best of the authors knowledge, this is the first known instance of a true 

authoritative source of truth (ASoT) of a process at data element fidelity to ever 
be created, in the Department of War (DoW) or elsewhere.
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CREATING LORE FOR THE 
GOVERNMENT STAKEHOLDER

• The Data Element Level View (data element Excel Sheet) was provided to GenAI.mil for data 
element analysis.
 Guided by "DEMA AI Prompts from FPI (Fast Products Inc)" case study (a fictional DEMA case study 

Auburn created for AI testing).
• The following documents were provided to GenAI.mil to train it on the DEMA methodology:
 Definitions and Explanations of DEMA terminology
 INCOSE DEMA journal article
 IEEE DEMA journal article

• GenAI.mil was then prompted to learn graph theory (including HITS algorithm, PageRank, 
etc.) and create a graph structure from the Data Element Level View.
• Results were verified using an outputted edge list of the graph nodes and arcs.
 Note: The package needed to do full graph algorithms and visualization is currently blocked by GenAI.mil.

• Three primary improvements with ROI identified by the LORE: 1) “Digital Workflow Manager”, 
2) “Centralized Document & Repository”, 3) “Dynamic Process Dashboard”.
 ROI for improved underlying graph structure calculated for each.
 Estimated ROI based on reduced manual data handling associated with eliminated graph nodes/edges 

totaling $1,946,250 per every 100 executions of the government stakeholder’s certification process.
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SETTING UP A LORE IN GENAI.MIL
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FAST PRODUCTS INC LORE Example
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ESTABLISHED FPI LORE 
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FPI LORE ENVIRONMENT AS A TRIBAL 
KNOWLEDGE REPOSITORY



FPI LORE AS A PROCESS 
IMPROVEMENT TESTBED
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HOW TO DEPLOY LORE AS KNOWLEDGE REPOSITORY 
AND PROCESS IMPROVEMENT TESTBED

 Use the LORE prompts to train Gen AI on DEMA results.
oChats can be shared between users so that prompts don't have to be re-entered manually.

 Ask LORE to assist with uncovering additional recommendations for process improvement with ROI or ask LORE what 
the impact and ROI of your current plans would have on the process.
o Ask the Gen AI for the before and after graph structure (edge list) for the underlying data element level view to verify the 

recommendations and ROI calculations.

 Utilize the Data Element Level View (through LORE) to inform MBSE model development.

 Level-up current employees understanding of the process.
oUpdate process operating procedures.
oCreate glossary of terms.

 Use LORE to further access gaps in standards compliance.
o Input individual requirements as .csv file for better LORE output accuracy. 

 Utilize LORE in onboarding personnel.
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CONCLUSIONS
 With only 3 recommendations implemented, the Government Stakeholder will have save an estimated amount 

of just under $2,000,000 a year for every 100 project executions.
o Their process LORE can be queried for even more improvement recommendations with additional savings.

 DEMA can be used as the means to enable any digital transformation or digital engineering effort.
o Full picture of data and information flows wastes and inefficiencies.

 Graph theory allows DEMA results to create an AI Agent for the process (LORE).
o The age-old tribal knowledge conundrum is now manageable.
o A true authoritative source of truth for a process is finally achieved.
o The graph structure can be manipulated to see how any changes to the process would affect the entire process (local or systemic)

with transparent ROI.
o Like DEMA, a LORE can be established in any organization and system context.

 As the process evolves (new technologies, etc.), a LORE can be updated to maintain a current model of the 
process.
o Processes outside of a single DEMA application can be added to create a system-of-systems LORE (across program offices, divisions, 

government to contractor interfaces, etc.).

 Use of the DEMA software (funded by the Industrial Base Analysis and Sustainment Office) will be critical to 
accelerating DEMA application timelines and deploying LORE.
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