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OBEO | Company Profile NDIN

 We develop cutting-edge modeling software to empower
teams designing or transforming complex systems

Domain-Specific Model-based Enterprise ECLIPSE We are a global reference player
Modeling Systems Engineering  Architecture in the field of open-source
l*:*(Sirius == Capella e SmartEA
S sve a 2500 Number of FTE days of open-source

contributions in 2023
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https://www.google.com/imgres?imgurl=https://upload.wikimedia.org/wikipedia/commons/thumb/7/79/Eclipse_Foundation_Logo.svg/1280px-Eclipse_Foundation_Logo.svg.png&tbnid=FRxGUwAfMhpgSM&vet=12ahUKEwjzraT7j-mHAxVpPTQIHWnSAa4QMygAegQIARBG..i&imgrefurl=https://en.m.wikipedia.org/wiki/File:Eclipse_Foundation_Logo.svg&docid=f5PtjKrECU0wlM&w=1280&h=416&q=eclipse%20foundation%20logo&client=firefox-b-d&ved=2ahUKEwjzraT7j-mHAxVpPTQIHWnSAa4QMygAegQIARBG
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OBEO | Open-source Involvement NDIN
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MBSE | Background NDIN

“Model-based systems engineering (MBSE) is the
formalized application of modeling to support system
requirements, design, analysis, verification and

validation activities beginning in the conceptual design

phase and continuing throughout development and later life
cycle phases.”

Vision 2020 (INCOSE-TP-2004-004-02, Sep 2007)

%.. OBEO



Approved for Public Release

MBSE | Ambition NDIN

MBSE is expected to replace the document-centric
approach that has been practiced by systems engineers in
the past and to influence the future practice of systems
engineering by being fully integrated into the definition of
systems engineering processes, as illustrated in Figure 5.

=X
=

I Document centric | | Model centric |

Figure 5 — Transition from document-centric to model-centric systems engineering

Vision 2020 (INCOSE-TP-2004-004-02, Sep 2007)

%.. OBEO



Approved for Public Release

MBSE | The 2020 SERC Maturity Survey
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5. Mature model management processes
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Meodeling provides measurable improvements
Have consistent metrics across enterprise
Consistent data/model V&V processes

Consistent data/model quality assurance processes
Processes to manage data interface between tools
Data is portable across organizations & tools
Support model libraries for model reuse

Libraries support discoverable knowledge
Consistent use of shared models

Trust that environment protects IP

Have processes and tool selection & interoperability
Have clearly defined roles supporting MBSE

Have sufficient staffing for all roles

Have defined critical skills supporting MRBSF
Training is linked to critical skills

Figure E-5. Overall Capability Maturity Scorecard by Question.

https://sercuarc.org/wp-content/uploads/2020/03/SERC-SR-2020-001-Benchmarking-the-Benefits-and-Current-Maturity-of-MBSE-3-2020.pdf
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https://sercuarc.org/wp-content/uploads/2020/03/SERC-SR-2020-001-Benchmarking-the-Benefits-and-Current-Maturity-of-MBSE-3-2020.pdf
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MBSE | The Triptych NDIN

Langage

Method Tool
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SYSML V2 | FROM SYSML V1 TO SYSML V2 NDIN

» SysML v1.0
— 2007: first release

: v @  ciondards
— Evolved since... (). ‘U Development
I

Organization.

=

L

<=  SysML v2
= l — 2015 - 2017: SysML v2 RFP WG
L — 2018 - 2024: Development of SysML v2

I.-,_.-,II Final adopted SysML v2 specifications
O anticipated between March and June 2025
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SYSML V2 | Challenges NDIN

Q Usability and Learning curve

e Interoperability and Integration of tools

-:e:- Extensibility and expressiveness

@‘ Removing SysML v1's obstacles
to MBSE adoption

: " OBEO
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Figure 1. Digital Engineering Framework “ D I k

Digital Twin Digital Model Examples:
A computerized representation (integrated set of 09020, = Requirements model

models) that serves as the real-time digital
counterpart of a physical object or process.

N o = Structural model
Q\ ) o = Functional model

= Architecture model
Business process model
Enterprise model
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(s ;:7 3& = Human performance models
- :Fj[ Product life cycle models
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Digital Engineering Ecosvstem
Z \\

Digital Thread Examples: 4/ Infrastructure

Digital Artifact Examples:

= Hardware = Tools
= Requirements Analysis I / - Software « Workforce = Specifications
= Architecture Development « Networks = Technical drawings
= Design and Cost Trades , ‘ = Design documents
= Design Evaluations and I Approach l = Interface management documents
Optimizations * Processes = Analytical results
« System, Subsystem, and Component ‘ - Development, testing, manufacturing, etc. )'
Definition and Integration * Methods
« Cost Estimations - Model-based systems engineering (MBSE), I
= Training Aids and Devices modeling languages, etc. %
Development * Practices
. ?:;t:lopmental and Operationalf Digital Threads s igital Artifacts

= Product Support
\ —
e e—— ~

Data

Datamanagement should adhere to DoD Data Strategygoals — make data visible, accessible, understandable, linked, trustworthy, interoperable, and secure

DOD INSTRUCTION 5000.97 on Digital Engineering — Dec 2023 .“ O BEO
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SYSML V2 | Objectives for 2035

ﬁ" Practices 4. Model-based systems engineering, integrated with simulation, multi-disciplinary

analysis, and immersive visualization environments is standard practice.

Tools and 7. Systems engineering tools and environments enable seamless, trusted
Environment collaboration and interactions as part of the digital ecosystem.

9. Systems engineering education is part of the standard engineering curriculum,

Competencies : . . .
P and is supported by a continuous learning environment.

INCOSE Systems Engineering Vision 2035




12

* API for interoperability

— With other engineering models
— With other engineering tools

« Extensibility
— To support domain-specific

applications

Approved for Public Release

SYSML V2 | Key Innovations

 Expressiveness and consistency
— Enables to be more precise
— Enables analysis and automation

External
Requirements

System
Documentation
and Specifications

traceability f

rationale

-

viewpoint

_.‘ 1|

System Model (SysML)
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.| needs
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|
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closed form
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discrete event

G

network

Analysis Models

Mechanical
Design Models

Electrical Software
Design Design
Models Models

Testing

Models

Methods and

A Practical Guide to SysML 3 Edition (Figure 18.1)
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SYSML V2 | A Potential Game Changer NDIN

Langage

o
D

What now?

Method
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SYSML V2 | How to Change the Game? NDIN

 Ensure interoperability amongst
SysML tools
— SysML Tools, Suppliers
— Model Checking, Analysis

Prevent Vendor Lock-in

Libraries Ecosystem Enablement

- Enable the Digital Thread with “all” CIARIE AL
engineering tools
— Requirements, Simulation, Mechanical, Available Tools

Electrical, Software

" v, OBEO



Approved for Public Release

SYSML V2 | How to Change the Game? NDIN

e Enable seamless collaborations
and interactions

— Across the digital ecosystem

Accessible Data

Web/Modern User Experience

Competitive Price

’ v, OBEO
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SYSML V2 | How to Change the Game? NDIN

 Train the workforce

Web/Modern Experience

 Enable innovation
— A.l., Formal Methods, Model Execution
— Academia, Startups, ...

Available Tools

Competitive Prices

. v, OBEO
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OPEN SOURCE | The Way to SysML v2 Success NDIN

* Provide foundational capabilities
— Model viewing, authoring, storing, sharing
 Accessible at a low cost to the entire
industry ecosystem

— Large organizations, suppliers, SME, startups,
vendors, universities, students Accessible Data

 Enabling the emergence of a community
of enterprise-grade capabilities
— Tools, ontologies, model assets, practices...

 To embrace the Digital Engineering
revolution! Libraries Ecosystem Enablement

Accessible Tools

Prevent Vendor Lock-in

Web/Modern Experience

Competitive Prices
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OPEN SOURCE | Why? f"ﬁ““pEN SUUR[‘;E NDIN

CUDE

UEVE[UP

 Industrial benefits from a robust and high-quality technology:

— Easier access to education, academia, and experimentation
— Mitigating vendor lock-in / simplify the sharing of data and applications
— Enhanced sustainability and long term availability of the technology

— Enabling industrial collaboration, investments sharing and improved product roadmap
influence

— Lowering the price expectations for foundational capabilities
— Encouraging investments and competition on higher value capabilities
— Technological enabler for third-party addons fostering a rich ecosystem

Open source makes p 80- GitHub hosts GitHub users % companies leverage open % firms contributing to open % productivity improvement seen ‘
90% f applicatio 100M repositories source in production source projects by firms contributing to open .

SSSSSS
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H © =&
Jupyter

LINUX GIT JUPYTER + PYTHON

NDIN

3 EXAMPLES OF INDUSTRY TRANSFORMATION
THROUGH OPEN STANDARDS AND OPEN-SOURCE TOOLS

1/12/2024 .“ 0 B EO
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OPEN SOURCE | Linux NDIN

«J Operating Systems From Windows/Unix

@ Open-Source To Linux (POSIX)
Q : Virtualization, Cloud
Enabling ‘
Computing

Low cost, reliable, flexible,
active community/hardware-
software compatibility

Success factors

. 5. OBEO
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OPEN SOURCE | Git NDIN

UM Configuration Mgmt From Clearcase/Perforce

@ Open-Source To Git (de facto standard)

DevOps and Agile software

Q Enabling development, GitHub / open-
source visibility

Decentralized version mgmt,
Success factors large adoption, community,
integration with CI/CD

. v, OBEO
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OPEN SOURCE | Python + Jupyter Notebook NDIN

From closed tools (Excel, matlab
(M)  Scientific tools ( )

@ Open-Source To Python & Jupyter Notebook
(De Facto Standard)

IA, Data science and analysis
Q Enabling techniques, Collaboration
workflows, Education

Rich ecosystem of libraries, Tools
Success factors integration, Accessibility &
Interactivity, Visualization

. v, OBEO
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MBSE OPEN-SOURCE TOOLS

11/12/2024

NDIN
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OPEN-SOURCE | Capella =: Capella NDIN

Open Source MBSE Solution

« A Success in the MBSE domain

— In the top 3 of the most used system architecture tool
— 1 000+ organizations are using it
— Vibrant ecosystem (industries, solutions providers, academics)

+ Why?
( j S M
(: o 1ol
Enterprise grade Initial investment / Sustainable business model
quality tool & usability Industry-SME collaboration (services and add-ons)

" OBEO
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OPEN SOURCE | SysML V2 Web-based Authoring Tool

v @ SysON

&«
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Standard Compliant

SysON aims at providing an implementation of
the OMG's specification

: language
concepts, REST API, and interoperability textual
format

Web-Based

Graphical, form-based and tabular structured
editors that can be used from a web browser,
without any specific installation on user's desktop

o’

Open-Source

Hosted in the Eclipse community, SysON aims to
catalyze industrial collaboration, accelerate
innovation, and foster the adoption of SysMLv2

NDIN

https://mpbse-syson.org

26
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OPEN-SOURCE | Other SysML V2 Initiatives NDIN

A3 Y ﬂ"

3 SysIDE (%) OpenMBEE

OVMG SysML v2 Pilot Implementation

Modeling

%.. OBEO
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Key Takeaways NDIN

=

— Libraries, ontologies

L
— Innovation (Al...)

* Fostering the development of SysML v2 enterprise tools as
Open-source is the enabler for changing the game.

« SysML v2 can be a game changer

 There is a lot to accomplish
— Interoperabillity, integration
— Training

Make it happen!
v OBEO
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NDIN

Stéphane Lacrampe

Founder, Managing Director, America
Business Development Manager, Asia
stephane.lacrampe@obeosoft.com
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