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Introduction “Dlh

 Lives in Huntsville, AL

« BS and MS in Systems Engineering (GMU and UAH)

* Principal Systems Engineer at Belcan

* 15+ Years of SE experience in A&D

 Loves smoking various meats, the beach, and animals

- Email: tsukhwani@belcan.com
* Phone: 256-690-8311
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Agenda NDIN

 LLM and MBSE Integration Motivation and Overview
 Tool Usage Examples

MBSE-LLM Application Example
* Conclusion and Questions
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LLM AND MBSE INTEGRATION
MOTIVATION AND OVERVIEW
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LLM-MBSE Integration NDIN

 Purpose: Generate MBSE models, Review models, General
MBSE assistant

 Method: Cameo Plugin, interacts with a LLM to automatically

" Arcraft Protorype LLM Integrated + related model elements:
Eltl System Requirements 1) Generate Requirements
- [0 Maintenance and Inspection 2) Rewrite requirements
i8] 7 If operating under § 135.364, additional requirements from Appendix G .
e i ) : T 3) Use Cases/Behaviors
; i L8] 2 The aircraft shall underge regular maintenance and inspections in accd
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e = i..[Bl 11 Enr sircraft fune-retificated with 3 naccennesr ceatinn ranfinuratinn n

6) Model Analysis
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LLM holds specific SysML instructions — Trained in .00
certain aspects of SE

Can upload files for Retrieval Augmented
Generation (RAG)

Can input existing Elements to create new
Elements and Relationships

LLM returns formatted information — Elements,
Relationships

Plugin translates information via MagicDraw
OpenAPI

Approved for Public Release 11/18/2024
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TOOLS USAGE EXAMPLES
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Building Requirements NDIN

« “Build me a set of requirements for a submarine”

9 https://youtu.be/A2SF6VHFVFU Approved for Public Release  11/18/2024
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Building Use Cases NDIN

+ “Build me a set of use cases for a submarine, using these
selected elements”

10 https://youtu.be/RAgeQFIdfYE Approved for Public Release 11/18/2024
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Building Blocks NDIN

« “Build me a set of blocks for a submarine, using these
selected elements”

11 https://youtu.be/42t93uhVKTY Approved for Public Release  11/18/2024
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Traceability

 Requirements Table

NDIN

# £ MName Text Refined By Satisfied By

I (Bl REC-001 Submarine Depth Capability The submarine shall operate at a maximum depth of 300 meters. 3 Operate at Maximum Dy & Hull

7 [E REQ-002 Submarine Speed The submarine shall achieve a maximum speed of 25 knots when > Achieve Maximum Spee = Propulsion System
submerged.

3 [® RED-002 Submarine Endurance The submarine shall have an endurance of 90 days without > Sustain 90 Days Endurar| = Propulsion System
resupply.

4 [&] RECQ-004 Submarine Crew Capacity The submarine shall accommodate a crew of 30 personnel. > Accommodate Crew [ Crew Quarters

5 (Rl REC-005 Submarine Stealth The submarine shall have a noise level not exceeding 110 decibels. 1 Maintain Stealth = Hull

6 & REO-006 Submarine Armament Th.e :t,ul::lr'narine shall be equipped with torpedoes and anti-ship > Engage with Armament| =] Armament System
missiles.

- P i o The submarine shall have secure communication systemns for 0 Communicate Underwa = Communication Systerr

i [&] RECQ-007 Submarine Communication :
underwater cperations.

8 [el REQ-002 Submarine Mavigation The submarine shall be equipped with an inertial navigation system. |2 Mavigate with Inertial Sy 3 Mavigation System

g [&l REC-009 Submarine Power Supply The submarine shall have a nuclear power plant for propulsion and 3 Operate Nuclear Power | Power Plant
onboard systems.

0 [&l REC-010 Submarine Safety The submarine shall have emergency escape systems for all crew ) Execute Emergency Esc: (=] Safety System
memkbers.

12
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Building Activities NDIN

+ “Build me a set of activities using these selected elements”
— Use Case “Engage with Armament” is selected

13 https://youtu.be/ zPe2Rt dUk Approved for Public Release  11/18/2024
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Building Interfaces - Systems Signals NDIN

« “Build me a set of signals using these selected elements”

14 https://voutu.be/mtDiTTm EWkO Approved for Public Release 11/18/2024
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Building Interfaces- Interface Blocks NDIN

« “Build me a set of InterfaceBlocks using these selected
elements”

15 https://youtu.be/9VHNsbpda Y Approved for Public Release  11/18/2024
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Building Interfaces- Ports NDIN

« “Build me a set of ports using these selected elements”

16 https://youtu.be/FYFTipkn2rQ Approved for Public Release  1/18/2024
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Building Interfaces- Connectors NDIN

- “Build me a set of interfaces using these selected elements”

17 https://youtu.be/TfWPSaTdvnA Approved for Public Release  11/18/2024
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Building Interfaces-Internal Block Diagram (IBD)

NDIN

ibd [Block] Submarine [ Submarine ]J

communication System : Communication System

CommunicationSystemToNavigationSystemPort

NavigationSystemTeCommunicationSystemPort

HulToCommunicationSystemPort
hull : Hull

CommunicationSystemToHullP,

HullToNavigationSystemPort

HullTeArmamentSystemPo

| NavigationSystemToHullPort

navigation System : Navigation System

HullToPropulsionSystemPort

[l

armament System : Armament System [:

crew Guarters : Crew Quarters

HulToPowerPlantPort PowerPlantToHulPort

[}

ArmamentSystemToHullPort

HulTeCrewuartersPort

—

HullToSafetySystemPort

[:] power Plant : Power Plant

PowerPlantToPropulzionSystemPort

CrewQuartersToSafetySystemPort

1 SafetySystemToHullPort

SafetySystemToCrew QuartersPort

safety System : Safety System

PropulsionSystemToHullPort

propulsion System : Propulsion System

PropulsionSystemToPowerPlantPort
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MBSE-LLM APPLICATION
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MBSE-LLM Application:

* MIL-STD-704F

20

— Fully modeled requirements,
traceability, and inheritable
blocks

BB MIL-STD-704
’} Relations

. ble Documents
it 07 3. Definitions
=[] 4. General Requirements
+ ft elect we
craft utilization equipment requirements
eration Sub-Requirements
2.1 Power compatibility «Requirements «MIL-STD Reqts
eration «Requirements «MIL-5TD Reqts=
wer failure «Requirements «MIL-5TD Regt=
' wer utilization «Requirements «MIL-5TD Reqt=
-- 4, General Requirements
Al 4.3 External power source requirement «Requirements «MIL-5TD Reqt»
- [B] 4.4 Test requirements «Requirements «MIL-5TD Reqts
E-E3 5. Detailed Requirements
B0

m requirements

Power Characteris
pe em «Requirement» «MIL-5TD Regts

2 Phase sequence «Requirements «MIL-5TD Reqt=

3 Normal operation «Requirements «MIL-STD Regt=

4 Abnormal operation «Requirements «MIL-5TD Reqts
cy operation «Requirements «MIL-STD Reqts

-- Detailed Requirements

Transfer operation characteristics «Requirement» «MIL-5TD Reqta»
77 6. Notes

B3 Concluding Material
# 7 Customizations
H- [ Examples

-0 Figures

t 07 Inheritable Data
-

25

-

-

-

B3 Metadata

[ MIL-5TD 704 Metamodel
3 Tables

B3 Unit Imports

e [ e (e [ e o [ - [

53 Validation Pr
-] MIL-5TD-7: ;

HE MIL-STD-704 Requirements «RequirementTables
- |8 MIL-5TD-704 Satisfy Relationship
EBl- (5] Project Usages
& Code Engineering Sets

Modeling MIL-STDs NDIN

« “Build me a set of requirements
from Section 4 of MIL-STD-704F

Approved for Public Release
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MBSE-LLM Application: Modeling MIL-STDs

 Inheritable Blocks - Manual

bdd [Package] Inheritable Data[ Inheritable Blocks ]J

The MIL-STD-704 Structural Abstractions are
documented here. While there are 3 layers of
abstraction, the end user of the product model
should inherit the lowest level of abstraction, i.e.
400 Hz Equipment. The properties and
requirements satisfy relationships will all be
inherited down to the product model.

wblocks
«MIL-STD-704»
Utilization Equipment
|
«blocks

ablocks #MIL-STD-704»
DC Equipment AC Equipment

T 1

xblocks xblocks xblacks xblacks xblocks
«MIL-STD-704» «MIL-STD-704» «MIL-STD-704» «MIL-STD-704» «MIL-STD-704»
270V DC Equipment 28V DC Equipment 400 Hz Equipment 60 Hz Equipment Variable Frequency Equipment

MIL-STD-704
Overview

21

* |Inheritable Blocks — LLM

NDIN

— “Build me blocks, define a set of

inheritable blocks from these
requirements”

bdd [Package] BAANM-Block-2024-10-10T16:54:37 548-05:00 [ BAAN-GenBlock ]JJ

sblocks xblocks
DC System AC System
sblocks sblocks
ExternalPowerSource UilizationEquipment
ublocks wblocks
ProtectiveDevice ElectricalPowerSource
ablocks

AircraftElectricPowerSystem

Approved for Public Release
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CONCLUSIONS AND QUESTION
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Conclusion “Dlh

 LLMs will not replace engineers, but if used correctly will
enhance our productivity

- Additional capabilities in work:
— Clippy-like agent to assist in model development
— Value properties, State Machine
— Learning from a meta-model/schema

23 11/18/2024
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Tony Sukhwani
Principal Systems Engineer, MSe, OCSMP, MBSE, Al/ML

e Connect with me on
LinkedIn!

QUESTIONS?
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