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• UofA Digital Engineering Factory
• Hub-and-spoke environment architecture

• Violet at the ‘hub’

• ‘Spokes’ regularly integrated – focus on Systems Engineering

• Supports research and classes: SIE 250, SIE 523, Capstone projects, etc.
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• UofA Ontology Stack
• TLO: BFO

• Core: CCO + others

• Domain: standards, 
our own research, IOF, 
etc.

• Written in OML
• Make use of SWRL

• Make use of 
OpenCAESAR Gradle 
pipelines

• Modular and 
interoperable
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• Dashboards leverage reasoning power behind-the-scenes
• Users upload OML file (usually generated by Violet)
• Pipeline runs on upload, results displayed in dashboards
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Gregory, J., et al. (2026). Accepted Driving Optimization Through an Ontological Digital Engineering Workflow. INCOSE International Symposium, 2026.

Simplified View of Relevant Classes

• Requirements are relevant in certain Scenarios (e.g., headlight illumination requirement applicable at night)
• It is often sufficient to verify Requirements in worst-cased Scenarios (e.g., braking requirement of wet road)
• Scenarios have an associated set-up and teardown Cost

• Proxy Scenarios (e.g., environment chamber) are proxy of Real-World Scenarios (e.g., rainy day)
• Test Configurations can comprise multiple Scenarios (e.g., fully-loaded vehicle, on wet road, at night, cold, foggy)

• Assuming we have a complete set of Requirements (with applicability defined), the key questions are:
• What is the cheapest set of Test Configurations required to verify all Requirements? Pruning
• What is the optimal order of Test Configurations to minimize overall Cost? Ordering
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1. Users define requirements, 
architecture, test facilities

2. Aggregate data and 
generate knowledge graph

Then, algorithm executes on 
dashboard back-end:

1. Identifies tests based on 
requirements

2. Selects minimum set of  
test scenarios by combining 
test to verify multiple 
requirements

3. Implements Traveling 
Salesman algorithm to 
optimize test strategy 
timeline
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• Incorporate more tools in DEF

Current focus points:
• Mission Engineering
• Enterprise Architecture

Digitalization – not digitization

Always looking for interesting 
applications!

Email Joe Gregory
joegregory@arizona.edu
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