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The first system modeling language SysML v1 has been published in 2007 based on UML. Since, it has obtained wide recognition in 
the field. SysML has substantially contributed to establish the discipline and to the maturity of systems engineering in practice. In 
2017 it has been decided to develop SysML v2 based on experience made, which will be published in 2025. What is new and what 
is the benefit? The presentation also covers two related OMG standard initiatives System Modeling API and CASCaDE. The latter 
addresses collaboration in the whole product lifecycle using a graph-native approach. So far independent data formats widely used 
in practice, including ReqIF, SysML, STEP, FMI/SSP and others will be integrated to an overarching knowledge graph using a 
common ontology. Applications include model-based acquisition and long-term archiving. Work on CASCaDE has just begun, but 
there are powerful predecessor technologies to draw upon.

Author: Dr. Oskar v. Dungern studied Electrical Engineering and did research on Autonomous Operations in Industrial Engineering. 
Working for an international systems and service provider in IT, he learnt and was given responsibility to professionally specify and 
develop software in customer projects. As CTO of a listed software company he re-oriented the product strategy to open-systems 
and acquired several software-startups. Later he consulted industral firms in the fields of Systems Engineering and Enterprise 
Architecture. In 2014 he has joined GfSE, the German chapter of INCOSE, and since 2024 is one of the main contributors to project 
CASCaDE to submit an OMG standard for a comprehensive knowledge-graph of product information to support collaboration 
along the product lifecycle.

https://gfse.org/
https://www.linkedin.com/in/odungern/


Agenda
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1. SysML v1 (2007-2024)

2. SysML v2 (2025-..)

3. Systems Modeling API and Services

4. CASCaDE: Product Lifecycle Collaboration (submission in preparation)

5. Looking into the future …

https://gfse.org/


Systems Engineering in Mechatronics
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• Need an overarching method and notation 
to describe system structure and behavior

• Compare design alternatives Mechanical 
Engineering

Electric & 
Electronic 

Engineering

Software 
Engineering

Safety 
Engineering

Systems Engineering

https://gfse.org/


Model-based Systems Engineering (MBSE)
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• Systems Engineering is a transdisciplinary and integrative approach to enable the successful realization, use, and 
retirement of engineered systems, using systems principles and concepts, and scientific, technological, and 
management methods. (source)

• Modeling serves to make concepts concrete and formal, enhance quality, productivity, documentation, and 
innovation, as well as to reduce the cost and risk of systems development. (source)

• From document-based to artefact-based engineering.

• Bring information from different sources (“silos”) into a common context (“single source of truth”).

https://gfse.org/
https://www.incose.org/about-systems-engineering/system-and-se-definitions/systems-engineering-definition
https://sebokwiki.org/wiki/Representing_Systems_with_Models


The construction industry uses Building Information Modeling (BIM)
- the manufacturing industry has nothing comparable yet
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The savings come from:

• Integration

• Simple visualization for complex information

• Reduced Processing time

• Efficiencies in distribution and management

• Single version of the truth

• Fully electronic processes

• Remove paper and scanning

• Removal of non value add work

• Fast access to information in context

• Automation and tracking of critical information

Source: Matthews, Jason: Delivering Operational Efficiency in the Construction Industry

https://gfse.org/
https://www.slideshare.net/slideshow/200460-delivering-operational-efficiency-in-the-new-dawn-of-complex-bim-data-through-the-use-of-oracles-auto-vue/49251934


BIM – All disciplines/trades work in a common context

15.05.2025OMG Standards for Systems Engineering7 Source: https://bimhub.hamburg/bim_und_schiene/ 

https://gfse.org/
https://bimhub.hamburg/bim_und_schiene/


SysML v1 (2007-2024)
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The Systems Modeling Language v1 was a major milestone to establish a common 
modeling language and notation for systems engineering on a world-wide basis.

1

https://gfse.org/


SysML v1 Diagram Types

15.05.2025OMG Standards for Systems Engineering9 Source: https://www.omgsysml.org/what-is-sysml.htm 

https://gfse.org/
https://www.omgsysml.org/what-is-sysml.htm


SysML v1 Example: Small Autonomous Vehicle

All Model-diagrams

All Model-elements

All Relations

Search, navigate and audit in a common context

15.05.2025OMG Standards for Systems Engineering10

https://gfse.org/
https://specif.de/apps-alpha/edit.html#import=%22../examples/Small%20Autonomous%20Vehicle.specif.zip%22;view=doc;project=P-eee_1045467100313_135436_1;node=N-8951569513
https://specif.de/apps-alpha/edit.html#import=%22../examples/Small%20Autonomous%20Vehicle.specif.zip%22;view=doc;project=P-eee_1045467100313_135436_1;node=N-FolderGlossary-10391243923
https://specif.de/apps-alpha/edit.html#import=%22../examples/Small%20Autonomous%20Vehicle.specif.zip%22;view=statements;project=P-eee_1045467100313_135436_1;node=N-8966476478
https://enso-managers.de/


Maturity

• Terminology / Ontology ?
• Unambiguous choices when modeling ?
• How much must be explained in addition to the model ?

A tolerance 
is a tolerance 
is a tolerance

A capacitor 
is a capacitor 
is a capacitor

A block 
is a ??

15.05.2025OMG Standards for Systems Engineering11

https://enso-managers.de/


SysML v2 (2025 …)
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The next generation modeling language and notation for systems engineering is more 
consistent and easier to use.

2

https://gfse.org/
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Source: Friedenthal: SysML v2 Basics 

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:sysml_v2_transition:sysml_v2_basics-incose_iw-sfriedenthal-2024-01-28.pdf
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Source: Friedenthal: SysML v2 Introduction 

Detailed Explanation: https://www.youtube.com/watch?v=FXBlwmw5dEQ 

http://www.omg.org/cgi-bin/doc?syseng/2025-03-04
https://www.youtube.com/watch?v=FXBlwmw5dEQ


2025-02
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Source: Friedenthal: SysML v2 Basics 

https://github.com/Systems-Modeling/SysML-v2-Release 

https://github.com/Systems-Modeling 

https://groups.google.com/g/SysML-v2-Release 

https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:sysml_v2_transition:sysml_v2_basics-incose_iw-sfriedenthal-2024-01-28.pdf
https://github.com/Systems-Modeling/SysML-v2-Release
https://github.com/Systems-Modeling
https://groups.google.com/g/SysML-v2-Release
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Source: Seidewitz: Domain-Specific Modeling with SysML v2 

http://www.omg.org/cgi-bin/doc?syseng/2025-03-07


Systems Modeling API and Services
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The Systems Modeling API and Services assure standardized data exchange between 
tools.

3

https://gfse.org/
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Source: Friedenthal: SysML v2 Basics 

https://gfse.org/
https://www.omgwiki.org/MBSE/lib/exe/fetch.php?media=mbse:sysml_v2_transition:sysml_v2_basics-incose_iw-sfriedenthal-2024-01-28.pdf


OMG Systems Modeling API and Services

15.05.2025OMG Standards for Systems Engineering21

Source: OMG Systems Modeling API and Services

https://gfse.org/
https://www.omg.org/spec/SystemsModelingAPI/1.0/Beta1/PDF


CASCaDE: Product Lifecycle Collaboration
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The objective of CASCaDE is to facilitate collaboration in the product lifecycle from 
conception to retirement. Standardize such collaboration in terms of data format and 
ontology.

4



Using an Ontology to Integrate Information 
of Different Sources and Formats

Artifacts 
from 

different 
sources

Ontology 
with 

Synonyms

Model Integration Knowledge 
Graph

• Requirements
• System Models
• Simulation Models
• …

• RDF/OWL
• JSON-LD
• GQL

• RDF/OWL



Electric/Electronic 
Component

Mechanical
Component

Problem Statement: Why CASCaDE
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Requirement Function System
Component

V&V
Characteristic

Absorb radial forces

Absorb axial forces

Seal rolling elements

Rolling elements evenly 
distributed around the 
circumference

Prevent the rolling elements 
from touching each other

Medium, uniform velocity

Handle slight unbalance

Keep out splash water or 
dust

Guide rotating shaft

Ensure safe operation

Requirements
Specification

Functional
Specification

System
Specification

BOM &
Models

Inspection
Plan

Rolling elements

Rolling elements outer guide

Rolling elements inner guide

Cage

Sliding seal

Verify vibration & noise specs

Verify long-term wear & tear

Inspect outer guide roughness

Inspect inner guide roughness

Inspect ball dims & roughness

Increasing shares of Electrics/Electronics and 
Embedded Software besides Mechanics

Need for cross-domain 
collaboration

Software Component
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The CASCaDE Project
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https://cascade.gfse.org/


Looking into the future …
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Is this interesting for you?

Let us exchange ideas!

Contact
Dr.-Ing. Oskar v. Dungern

+49 152 5762 0058
oskar.dungern@gfse.org

https://gfse.org/
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