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AI and MBSE Background
Demand for digital engineering 
is notably increasing across the 
DoD technological landscape, 
driven by DoD Instruction 
5000.97.

MAPPy

“…mandates the 
incorporation of digital 
engineering for all new 
program and calls for the 
replacement of documents 
with the use of digital models 
as the primary means of 
communicating system 
information. Starting sentence 
with action word”
- DoD Instruction 5000.97

MagicDraw MBSE Application
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Integrating AI and MBSE transforms previously manual systems engineering processes, 
increasing efficiency & engineering rigor.
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Updates

Then
MBSE AI Plugin Prototype

• Only a cameo plugin
• Limited to OpenAI API
• Limited to generation of requirements and blocks

Now
MBSE AI Platform for Productivity

• Cameo plugin + webapp + custom RAG / Agent pipeline
using open-source large language models.

• Uses on premises AI server for all processing
• Support for a wider array of stereotypes
• MBSE Model + Documents used for RAG
• Containerized code to facilitate ease of deployment
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Value Added
✚ Analyzes existing comprehensive model data
✚ Develops system artifacts throughout MBSE workflow

Prompt Engineering
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MBSE Prompt Engineering
Retrieval-Augmented 

Generation

MBSE Model

System Documents

Knowledge Base

The tool provides custom prompt 
engineered pre-queries to generate 
MBSE products across the systems 
engineering lifecycle.

Interfaces with Cameo/MagicDraw to 
utilize existing MBSE data for RAG & 
augment MBSE development by 
creating AI-generated artifacts.
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Cameo Model parsed & chunked for 
RAG using custom algorithms

System Documents parsed & chunked 
for RAG
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RAG Enabled Search and Response

• Build out system architecture for the Airlock
• Generate requirements for crew 

accommodation
• Breakdown a use case for a crew emergency

Retriever selects information from knowledge 
base relevant to query RAG Index

System 
Documents

MBSE Model
MAPPy generates elements, returns to user & 
adds to model 
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Compliance with INCOSE Guidelines

MAPPy leverages INCOSE guidelines for writing requirements to automatically validate its own responses. 

The validation suite checks the LLM generated 
requirement text for compliance with the INCOSE 
Guide to Writing Requirements (when applicable).

The LLM is prompted to regenerate requirements not 
passing the built-in validation suite to deliver compliant 
& complete requirements.

Re-prompting based on validation suite
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Promptfoo
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✚ Models, prompts and other 
factors can be 
systematically tested using 
promptfoo

✚ Queries are repeatedly 
sent to llm, with single 
variable changed, in this 
case the model being used

✚ Each response is tested 
against the defined ruleset, 
and a final score is assigned

Using the scores from promptfoo, variables such as the large language model, pre-prompts, or  
RAG parameters can be made using objective data.
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Frontend: Provides a user-friendly interface to generative AI capabilities. Users may upload documents and query a fine-tuned LLM.
Backend: Optimizes document embeddings into chunks for RAG. Through NLP techniques, the LLM is to generate a comprehensive 
response which automates the creation of MBSE products.
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System Engineering for Artificial Intelligence (SE4AI) 

The tool’s internal connectivity showcases how resources interact, capturing all necessary interfaces considered for design
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Next Steps
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Deploy to client environments

Generate milestone deliverables from 
LLM generated templates

Expand software agents to 
streamline client use cases

Demonstrate response capabilities on 
domain areas
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Conclusion

Demonstrates successful integration of generative AI and MBSE development

Facilitates search and response for program knowledge retrieval

Provides tailored prompts for SE lifecycle product development support

Enables developer extensibility with the modular architecture and API
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Thank You

For more information contact:
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MELINDA ONG
Lead Engineer
Ong_Melinda@bah.com

JEREMIAH CRANE
Chief Engineer
Crane_Jeremiah@bah.com

LEONARD BROWNLOW
Distinguished Engineer
Brownlow_Leonard@bah.com

NICK GODSHALL
Staff Engineer
Godshall_Nicholas@bah.com
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