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Al and MBSE Background

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

“...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
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Integrating Al and MBSE transforms previously manual systems engineering processes,
increasing efficiency & engineering rigor.

Copyright © 2024 Booz Allen Hamilton Inc. This document is confidential and intended solely for the party to whom it is addressed.



Updates

Then Now
MBSE Al Plugin Prototype MBSE Al Platform for Productivity
* Only a cameo plugin * Cameo plugin + webapp + custom RAG / Agent pipeline
« Limited to OpenAl AP using open-source large language models.

* Limited to generation of requirements and blocks > Uses em [premises A server ier all presessing

Support for a wider array of stereotypes
MBSE Model + Documents used for RAG

Containerized code to facilitate ease of deployment
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Prompt Engineering

_ MBSE Prompt Engineering
Retrieval-Augmented
Generation
The tool provides custom prompt Interfaces with Cameo/MagicDraw to
engineered pre-queries to generate utilize existing MBSE data for RAG &
Knowledge Base MBSE products across the systems augment MBSE development by

engineering lifecycle.

creating Al-generated artifacts.

MBSE Model

&

+ Analyzes existing comprehensive model data

Value Added
% System Documents %

4+ Develops system artifacts throughout MBSE workflow

Copyright © 2024 Booz Allen Hamilton Inc. This document is confidential and intended solely for the party to whom it is addressed.



RAG Enabled Search and Response

System
Documents

@-

e e  RAG Index

MBSE Model
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Compliance with INCOSE Guidelines

. o . . INCOSE Guide to Writing Requirements v3.1 — Summary Shee
Re-prompting based on validation suite -— —

understanding of the requirement.
Realism

Crew safety requirements for a lunar habitat

terms /, data dictionary, etc. Conditions
e definite article ather than the indefinite article :
MNAME TEXT STEREOTYPE VERIFYMETHOD
Lunar habitat shall feature lockable, gas-tight access
LunarHabitat_SafetyEntryDoors doors, operable by the creéfv members under their own FfunctionalRequirement  Test
initiative.

P e e RanEr INCOSE 4.5.1 R24: Do not use ‘it', ‘this’, ‘that’, he’, 'she’, ‘they’, and ‘them’.

| | z8Requirement Analysis

The LLM is prompted to regenerate requirements not The validation suite checks the LLM generated
passing the built-in validation suite to deliver compliant requirement text for compliance with the INCOSE
& complete requirements. Guide to Writing Requirements (when applicable).
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Promptfoo

Pass  Score Reason

+ Models, prompts and other

model Asserts: 40/55 passed Avg Latency: 6 ms b4 0.00 Includes text before table formatting
factors can be
systematically tested using | Py e el Lo
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+ Queries are repeatedly ¥ w0 o
sent to llm, with single toma3705 |
. . . Includes text before table formatting < 14 > . 050 INCOSE 4.2 R10: Do not use "able to' and
Va rl a b I e C h a ngEd, I n t h I S Here are five requiremen ; lcapable Of',
case the mOdEI being USEd -L;‘WW”"S X 0.80 INCOSE 4.3.5 R16: Do not use the word "not'.
*+ Each response is tested AP 1OPRES 030 ot st © og  NoOSEASIRZEDoatuse s vt
against the defined ruleset, S oot o ot A liont ey Te) ‘she, Thay’, and the
. o o ‘approximate'.
and a final score is assigned e | Tort | strenty w0 o
Latency: 6 ms . 1_00 n ’ja
v 1.00 nla
v 1.00 nja
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System Engineering for Artificial Intelligence (SE4AI)

Frontend: Provides a user-friendly interface to generative Al 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.

Resources Internal Connectivity [\% MAPPy1 ]

«ResourceRole»
«ResourceRole» O

Webapp Frontend : Frontend LLM Engine : LLM Engine

User Query,
User Documents,
User MBSE Model

LLM Response

«ResourceRole»

LLM Generated Elements ] MagicDraw Plugin : MagicDraw Plugin

Parsed Model

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

Demonstrate response capabilities on
domain areas

Expand software agents to
streamline client use cases

Generate milestone deliverables from
LLM generated templates

Deploy to client environments
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HIIHIN

Demonstrates successful integration of generative Al 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:

Staff Engineer Lead Engineer Chief Engineer Distinguished Engineer
Godshall_Nicholas@bah.com Ong_Melinda@bah.com Crane_Jeremiah@bah.com Brownlow_ Leonard@bah.com
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