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Why we started @
SysDICE

= Offer system engineers a simple way to interact with complex
models.

= Push for adoption of proven Al technologies into the MBSE
domain.

= Support different modeling perspectives (e.g., Requirements,
Operational, Functional)

= Involve non-modeller stakeholders (SME, PMs) in model review
and creation.

= Accelerate onboarding and facilitate knowledge transfer

Systems Engineering isn’t just for engineers, it’s for everyone.
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Using Off-the-shelf LLM Interface @

SysDICE

= Good for brainstorming naming ideas or structure

ChatGPT
= Moderate data handling via copy-paste (OpenAl)
= Limited integration with MBSE tools

Perplexity

= Gaps with company’s frameworks and practices (Perplexity Al)

Good start... But we want more. Claude
(Anthropic)
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Learning from Coding Assistants in Software Engineering

= Widely adopted among developers and companies

= Quickly utilize proven LLM techniques

= Directly integrated into developer workflows (IDES)

= Significantly speed up prototyping and implementation

= Ability to use the tool with self-hosted LLMs

Why did the magic not reach MBSE?

N,

SysDICE

3

Cursor
(Anysphere)

GitHub Copilot
(GitHub)
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Facing MBSE Reality @

SysDICE

Proprietary model formats; complex text representation Coffee Machine Example Project
Thousands of elements and relations
Diverse elements, relations types

Slow Al adoption in regulated industries

Less agreed-on modeling practices

@

15K+ Elements
500+ Relations
124 Used stereotypes
38 Used meta classes
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SysDICE’s AI4AMBSE Journey 1<>I

More than a Decade, continuous exploration from early research to implementation SysDICE

SysDICE
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SysDICE’s AI4AMBSE Journey

More than a Decade, continuous exploration from early research to implementation

AI4MBSE CAPABILITIES

"Al4MBSE should be compatible with
knowledge acquisition technigues to
elicitate domain experts’ knowledge,

bdd [Package] AHNBSE Capabilties | AWMBSE Capatilties Definiton ] J

-
cMendatorys - “handatorys /

. aNendatorys
\

analyse and extract this knowledge
formally to the systems model, and
to validate this knowledge with the
ontology support”

~_sMendatorys

"Al4MBSE tools must
provide the capability to
manage and control the
tasks taken by Al in order
to react immediately in
case of unexpected results.”
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Latest Stop: AI4MBSE Assistant <

More than a Decade, continuous exploration from early research to implementation SysDICE

= Unified tool leveraging our accumulated expertise

2025 = Direct LLM capabilities within the modeling environment

AI4MBSE
ASSISTANT " Integration with multiple MBSE tools

= Web-based interface for interactive model exploration

—
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Capability One: Enforcing Modeling Rules <

. o~
Custom Rule Enforcement for Model Quality SysDICE

Automatically check naming conventions, descriptions, and stereotypes
“Use case and activity names must start with a verb”
“Function blocks must include at least two port. «

“Requirements must have relationships to uses cases, functional blocks, or Logical blocks”
Organization-specific frameworks and methods encoded as rules
Immediate feedback to modelers

Consistent modelling and better collaboration
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Ask  Attach Element
SysDICE EVA

Explain what is this project about?

Response:

This project is about modeling a coffee machine system using SysML. The core
system, 'Coffee Machine', is represented by a Functional Context Block (FCB -
Coffee Machine - Brew Coffee') that is composed of several Functional Blocks:
'Provide Coffee', 'Process Coffee’, 'Brew Coffee', and 'Cost Generation'. The system
interacts with external elements like 'Provide Water' and 'Provide the water
requested' through External Function Blocks. The coffee machine also involves
payment processing, as indicated by the 'Process Payment' Use Case Activity and

Send Query Send Feedback Refresh Window Cancel

R Containment (i) Search Results

Search Results

(254

B-PRRAE
| Found in loaded diagrams (0 symbols)
ound in model (20 elements)
3 Activity(4 matches)
Provision of cof

Indication of

= External Function Block(3 matches
b= o

o

[ % Functional Block(5 matches

.
Proxy Port(3 matches,
I Cost If

ion - IF 1

I on - IF_Typing On Machine - Ul
Technical Block(3 matches)

SysDICE EVA >
Ctrl+5Shift+D

Create Relation >

Create Diagram

Find Similar Elements

Open Chat Window

Run Custom Validation

Lock >
Validation

Element Group

Refactor

Related Elements

Tools

F2
Ctrl+C

X Validation Rules

»

Please enter the list of rules you would like to

PF

lidate the

The requirement should have a name.

Please enter the list of rules you would like to validate the elments against.

A requirement shall have a name.

The name of the requirement shall be at least 8 words long.

skl 11 User Profiles Item Flow

Ask  Attach Element
SysDICE EVA

Explain what is this project about? Tell me what kind elements are modeled in the project
and give me examples.

Response:

This project is about modeling a coffee machine system using SysML. The main
elements modeled in the project include:

1. Functional Context Blocks (FCB): These represent the functional context of the
system. In this project, there are two FCBs:

- FCB-2: 'Coffee Machine - Order Coffee Drink' (elementnumber: FC-2)

- FCB-3: 'FCB - Microcontroller - * (elementnumber: FC-3)

Send Feedback Refresh Window Cancel
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0 O O

Search Results
iz HW-LPMAE
27 Found in loaded diagrams (0 symbols

External Logical Block(7 match)
... e |

Functional Block(6 matches)

" ¢

B8 Operational Context Block(2 matches,

% Technical Block(1 match)
L i .

W W o K

Search Results
=X BT P AR
*4) Found in loaded diagrams (0 symbols)
CE Found in model (79 elements)
£+ Stakeholder Requirement(79 matches)
- (5]
- (5]
- [5tR]
- B
- [5]
- (5]
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Capability Two: Questions and Answers <
Natural Language Interaction with MBSE Models SysDICE

Ask model-specific questions like:
“What are the elements of the coffee machine?”
“Which components interact with the braking system?”

“Summarize use cases involving safety related constraints”
Extract model insights without direct interaction with the MBSE tool
Answers grounded in your SysML models, not generic knowledge

Supports engineers and non-modellers during reviews, audits, or onboarding
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Select Project Delete Chat

Project
@ SysDICE =, Coffee Machine Example

U O

l:;‘ Active Al Model

Mistral-Nemo 0]

System A1.1 (Block, composed of 'System B' and 'System C')
(LB-61, LB-62, LB-64) - These could represent additional components or systems not yet defined in the
model.
Technical Blocks (Physical Components):
'‘Delonghi Coffee Machine' (SN-COFF12345ABC-2024, LB-18)
Q, Search 'Samsung Galaxy S23 Ultra Mobile' (referenced by 'Delonghi Coffee Machine')

Conversatlon HlStory 'SIEMENS HMI' (referenced by 'Delonghi Coffee Machine')

'STMicroelectronics Microcontroller' (referenced by 'Delonghi Coffee Machine')
@ Delonghi Coffee Machine Architect... 'User Manual' (LB-31)

Recent

® Drone Delivery System Overview '‘References’ (LB-32) - This could represent external references or data used by the system.
The model appears to be a systems architecture for a smart coffee machine, incorporating both
hardware (technical blocks) and software (logical blocks) components, as well as external interactions
(use cases).

Sources

Ok, what use cases are related to processing payments?

D
(&)
(4]
h
—
D
s}
c
O
=
)
(qe]
e
@)

The use cases related to processing payments are:
+ 'Process Payment' (CUc-173, stereotyped as Continuous Usecase)
+ 'Make money transfer easily' (TUc-175, stereotyped as Triggered Usecase)

’D It ’:’) Sources

Conversation Feedback

DU Demo User e)

demo.user@sysdice.com

User Settings




Capability Three: PDF Data Extraction

Extract SysML elements from PDF files

= Extract glossary terms

= Extract Requirements
| sysDICE Eva |

f,j Synchronize Current Project \»
\ O\ Search the Whole Project | g Select an owner to place the package containing the extracted Requirements under X
o .3 Open Chat Window Containment L (%8 [ == AddNew T Add Nested == Add Existing.. % Delete [y Remove From Table © pf = 1 b i Unnest Wi Nest % Columns © [5] Export [E Report @ - 'R [0 - [ a £Q —
Select, search for, or create aneleicz gz = 77 Q ol
" . Criteria
4 : |
{ e the name representin e moi % cope (optional): -STD-882E-change-1- ilter: | 7~ ontext {optional): Jrag elements from the Model Browse
[M  Remove all annotations Type th presenting th E—t s i MIL-STD-882€-change-1-1 Filter: | ¥ Cont : 8 | C he Model 8
5 Extract Requirements | matches found in the Tr.ee or List vie| a ‘ e Teat
E | match, camel case, or wildcards (*?)) —a
| E [d GENERAL REQUIREMENTS
Extract Terms the search scope. a
= . 2 @ 4221 Other systems engineering functional disciplines shall be responsible for their respective systems engineering functional discipline’s risk management ;
Lxiract-larms. | f F 200 System Requir . 3 @ 4 Other systems engingering functional disciplines shall be responsible for obtaining their respective risk acceptance by the appropriate systems engineering functional discipline's risk acceptance authority. ail
Qrsearch by Name 5+ [ MIL-STD-882€-change-1-1 4 @ 4 Systems engineering Functional disciplines “following MIL-STD-882E system safety methodology” shall comply with all of para 4.3 and para 4.4.
I TS 1B MIL-STD-882E-chonge-1-1 5 o] If a systems engineering functional discipline needs to "adapt MIL-STD-BB2E methadology,” then the systems engineering functional discipline shall codify such changes in program documentation. "
! 8 Tree ‘ List £+ (I GENERAL REQUIREMENTS i
Il — LG 400 6 @ 42 Systems engineering Functional discipline MIL-STD-882E products shall use clearly defined terminology (e.g. systems engineering “function” discipline’s risk vs system safefy hazard) to avoid confusion between systems engineer, |
| %$ EF$ 7 [ Desaribing the risk management effort and how the program is integrating risk management into the SE process, the Integrated Product and Process Development process, and the overall program management structure.
& <UNSPECIFIED> [ plicable to the system. Exampl
Model
NOT MEASUREMENT t R 9 ® 4 Defining how hai Risk (Glossary propriate risk acceptance authority and concurred with by the user representative in accordance with applicable DoDI 5000 series,
SENMIE - [ 1_Coffee Machine Mode| A combination of th f the i d th
Documenting ha| A combination of the severity of the mishap and the e HTS will include, as a minimum, the following data elements: identified hazards, associated mishaps, risk assessments (initial, target, event(s)), identifi
T 00_Glossary 10 m verification of ris| Rrabability that the mishap will occur. Government shall have access o the HTS with appropriate controls on data management. The Gavernment shall receive and retain “government purpos
s { =t 01_Needs and Req analyses, test dat he contract with respect to the HTS. d
t 3 200 Stakeholder Hazards are iden am hardware and software, system interfaces (to include human interfaces), and the intended use or application and operational environment. Consid
5";'?]”};"&', oy - 1 @ 432 physical characte rmed from legacy and similar systems. The hazard identification process shall consider the entire user life-cycle and potential impacts to personnel, infrastU¢
U0 May 2012 | be documented |
{ [ Apply Filter ( Ctrl+Space) V' 12 m = To determine the jiven hazard at a given point in time, identify the potential for death or injury, environmental impact, or monetary loss. A given hazard may have the pot
DEPARTMENT OF DEFENSE { 13 E 4 ;c T:;eumm t_he iven hazard at a given peint in time, assess the likelihood of ocourrence of a mishap. Probability level F is used to document cases where the hazard is ned
- rotective EquiprerTrrEresT IO T weverT
STANDARD PRACTICE — — - - - - le!
| 1 @ Assessed risks are expressed as a Risk Assessment Code (RAC) which is a combination of ane severity category and one probability level. For example, a RAC of 1A is the combination of a Catastrophic severity category and a F
SYSTEM SAFETY for each RAC. la
15 ® 4 The definitions in Tables | and II, and the RACs in Table Iil shall be used, unless tailored alternative definitions and/or a tailored matrix are formally approved in accordance with DoD Component policy. Alternates shall be derived
16 @ 4 The Program shall document all numerical definitions of probability used in risk assessments as required by 4.3.1. Assessed risks shall be documented in the HTS. fo
17 E 4 Potential risk mitigationis) shall be identified, and the expected risk reduction(s) of the altemnative(s) shall be estimated and documented in the HTS. The goal should always be to eliminate the hazard if possible. When a hazard
- level within the constraints of cost, schedule, and performance by applying the system safety design order of precedence. i
18 @ 2 Eliminate hazards through design selection. Ideally, the hazard should be eliminated by selecting a design or material alternative that removes the hazard altogether. 1
19 [ Reduce fisk through design alteration. If adopting an alternative design change or material to eliminate the hazard is not feasible, consider design changes that reduce the severity and/or the prohability of the mishap potential c:
20 m Incorporate engineered features or devices. If mitigation of the risk through design alteration is not feasible, reduce the severity or the probability of the mishap potential caused by the hazard(s) using engineered features or dev |
devices reduce the risk of a mishap
21 ] Provide warning devices. If engineered features and devices are not feasible or do not adequately lower the severity or probability of the mishap potential caused by the hazard, include detection and warning systems to alert per=:
Incorperate signage, procedures, training, and PPE. Where design alternatives, design changes, and engineered features and devices are not feasible and waming devices cannot adequately mitigate the severity or of t
po— o 22 ) and PPE. Signage includes placards, labels, signs and other visual graphics. Procedures and training should include appropriate warnings and cautions. Procedures may prescribe the use of PPE. For hazards assigned Catastrophic
PPE as the only risk reduction method should be avoided.
DISTRIBUTION A: Approved fo publc eess; disrbasion salmied
. 2 @ 4 Mitigation measures are selected and implemented to achieve an acceptable risk level. Consider and evaluate the cost, feasibility, and effectiveness of candidate mitigation methads as part of the SE and Integrated Product Team
@ s Grot 7 assessments, and status of risk reduction efforts at technical reviews.
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Future Capabilities
p S
SysDICE

= Add and modify model elements
= Combine insights from multiple MBSE models
“ Integrate an organization’s knowledge sources

= Accommodate different element versions
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Conclusion (&

LLMs + MBSE = New Possibilities When Done Right SysDICE

Of-the-shelf tools aren't enough; we can get more with specialized and well integrated tools.
Integrating LLMs with MBSE comes with complexity and higher constraints.

We’re building an assistant that’s:
Secure
Domain-specific
Fully integrated with MBSE workflows

Are you interested in following along?

Do you have any questions or comments?

—> We'd be happy to hear from you.
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Contact Us

Address

SysDICE GmbH

CUBEX ONE
Franz-Volhard-Str. 5
68167 Mannheim

Germany

3 Schedule an Appointment
https://calendly.com/sysdice

2 Website

www.sysdice.com

& Emall
support@sysdice.com

Q, Phone
+ 49 1511 7679 156



mailto:support@sysdice.com
http://www.sysdice.com/
https://calendly.com/sysdice

QUESTIONS?
THOUGHTS?




	Default Section
	Slide 1
	Slide 2: Agenda 

	Untitled Section
	Slide 3: Why we started?
	Slide 4: Using Off-the-shelf LLM Interface
	Slide 5: Learning from Coding Assistants in Software Engineering
	Slide 6: Facing MBSE Reality
	Slide 7: SysDICE’s AI4MBSE Journey
	Slide 8: SysDICE’s AI4MBSE Journey
	Slide 9: Latest Stop: AI4MBSE Assistant
	Slide 10: Capability One: Enforcing Modeling Rules
	Slide 11
	Slide 12: Capability Two: Questions and Answers
	Slide 13
	Slide 14: Capability Three: PDF Data Extraction
	Slide 15: Future Capabilities
	Slide 16: Conclusion
	Slide 17: Contact Us
	Slide 18


