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MODEL BASED SYSTEMS 
ENGINEERING – WHAT IT IS
This is the sub-title of the presentation
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WHO AM I?
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WHAT IS SYSTEMS ENGINEERING
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• Systems engineers

• Responsible

• Analyze and manage complexity and risk. 

• Decide 

• Systems engineering is the discipline that makes success possible by their tools, techniques, methods, knowledge, 

standards, principles, and concepts. 

INCOSE.org

are at the heart of creating successful new systems. 

for the system concept, architecture, and design. 

how to measure whether the deployed system actually works as intended

The launch of successful systems can invariably be traced to innovative and effective systems 

engineering.
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Systems Engineering

• 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.

Transdisciplinary approach

Transdisciplinary is described as an approach which “crosses many disciplinary boundaries to create a holistic approach.”

Integrative approach

The integrative approach usually involves either interdisciplinary (e.g.. integrated product teams) or multi-disciplinary (e.g.. joint technical reviews) 

methods.

INCOSE.org
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LIFECYCLE OF A SYSTEM

Systems Engineering and Analysis - Blanchard Fabrycky - Fifth Edition
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SYSTEMS ENGINEERING LIFE CYCLE
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ISO 15288 & SE HANDBOOK

Technical Processes

2.3.5

Agreement 

Processes

2.3.2

Organization 

Project 

Enabling 

Processes

2.3.3

Technical Management Processes

2.3.4

Concept 

Definition

System 

Definition

System 

Realization

Deployment 

& Use



Complicated vs Complex

Size effect Inter-relations



11

©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
|  

   
   

   
   

   
   

| r
ef

.: 
3D

S
_D

oc
um

en
t_

20
21

9/
10

/2
02

6

• A system is an arrangement of parts or elements that together exhibit behaviour or meaning that the individual constituents 

do not.





Combine harvester

What is the difference with a large assembly?

sensors

A system exists through its relation to its environment



Interrelations

Scanner Printer

+ =
Printer

Scanner

Copier

Holism

A complex system not being able to be analyzed in details, a systemic approach is an efficient manner to manage complex problems: 

it is studied “as a whole”.

System engineering has to integrate multiple view points in a global, holistic view, distinguish problem domain from solution 

domain, separate elements, interactions among the elements and analyze how combined elements behave.

Emergence

The properties of a complex system does not result only of the properties of its elements individually but are related to the 

interactions of these elements. 

Complexity is also linked to emergence of properties of the whole from the organization of the components and the 

interrelations.

Emergent functions → Impact the architecture!

• A combination of interacting elements organized to achieve one or more stated purposes

INCOSE definition

“A system is a collection of 

elements that, when working 

together, produce an effect 

that the individual elements 

operating on their own cannot 

produce.”



▪

▪

▪

▪

Image result for INCOSE system engineering v model

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjFqJjXudfRAhVM7CYKHWRsBZQQjRwIBw&url=http://incoseonline.org.uk/Program_Files/Publications/zGuides_1.aspx?CatID=Publications&bvm=bv.144224172,d.eWE&psig=AFQjCNFKbyA8qbm1OoB0trfoyjPlvt-c0A&ust=1485232844958176
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SYSTEMS ENGINEERING AND SILO WORKING 

9/
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6

• Discipline focused

• No digital continuity

• File based approach

• Different data sources

• Lack true of 

traceability

The Issue
• Time spent on non 

added value tasks

• Misunderstanding 

among stakeholders

• Still Product quality 

issues

• Still Project delays

The Consequences

Systems 

engineering

Data
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MODEL BASED SYSTEMS 
ENGINEERING



▪
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▪

▪

▪
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▪

PICTURE ≠ MODEL
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• Model-Based Systems Engineering is not stand alone but built upon 

the foundations of Systems Engineering methods before.

• Using a foundation of Document-Based Systems Engineering

• We can:

- Define an appropriate model description Language

- Create a model with a defined Methodology

- Implement in a modelling Tool

• All three pillars build on the foundation to provide Model-Based 

Systems Engineering

Model-Based System Engineering has 3 key pillars

3 PILLARS OF MBSE

Systems Engineering

Model-Based Systems Engineering

Language Methodology Tooling
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-
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-
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-
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MBSE PLANNING - WHY PLAN FOR MBSE



Domains
Pillars

Requirements Behavior Structure Parameters Safety

Problem

Stakeholder Needs 
and  Requirements 

Definition
(Typical Roles: 
Requirements 

Engineer)

Operational concept development 

(Typical Roles: System Architect, Function Leader, Systems Engineer…)

System Architecture Definition 

(Typical Roles: System Architect, Function Leader, Systems Engineer…)

Solution

System 
Requirements 

Definition
(Typical Roles: 

System Architect, 
Function Leader, 

Systems Engineer…)

High-Level Solution Design Definition

(Typical role: Solution Architect) 

Detailed Solution Design Definition 

(Typical roles: Solution Architect, Electrical Electronics Architect, 
Geometrical Architect,…)

Implementation

Physical 
Requirements 

Definition (Typical 
Roles: Solution 

Architect)

Implementation

(Typical roles: Mechanical Engineer, Electrical Engineer, Fluid Engineer, 
Software Engineer…)

Domains
Pillars

Requirements Behavior Structure Parameters Safety

Problem

Stakeholder Needs 
and  Requirements 

Definition
(Typical Roles: 
Requirements 

Engineer)

Operational concept development 

(Typical Roles: System Architect, Function Leader, Systems Engineer…)

System Architecture Definition 

(Typical Roles: System Architect, Function Leader, Systems Engineer…)

Solution

System 
Requirements 

Definition
(Typical Roles: 

System Architect, 
Function Leader, 

Systems Engineer…)

High-Level Solution Design Definition

(Typical role: Solution Architect) 

Detailed Solution Design Definition 

(Typical roles: Solution Architect, Electrical Electronics Architect, 
Geometrical Architect,…)

Implementation

Physical 
Requirements 

Definition (Typical 
Roles: Solution 

Architect)

Implementation

(Typical roles: Mechanical Engineer, Electrical Engineer, Fluid Engineer, 
Software Engineer…)

Domains
Pillars

Requirements Behavior Structure Parameters Safety

Problem

Stakeholder Needs 
and  Requirements 

Definition
(Typical Roles: 
Requirements 

Engineer)

Operational concept development 

(Typical Roles: System Architect, Function Leader, Systems Engineer…)

System Architecture Definition 

(Typical Roles: System Architect, Function Leader, Systems Engineer…)

Solution

System 
Requirements 

Definition
(Typical Roles: 

System Architect, 
Function Leader, 

Systems Engineer…)

High-Level Solution Design Definition

(Typical role: Solution Architect) 

Detailed Solution Design Definition 

(Typical roles: Solution Architect, Electrical Electronics Architect, 
Geometrical Architect,…)

Implementation

Physical 
Requirements 

Definition (Typical 
Roles: Solution 

Architect)

Implementation

(Typical roles: Mechanical Engineer, Electrical Engineer, Fluid Engineer, 
Software Engineer…)



DASSAULT SYSTÈMES SYSTEM ENGINEERING
STRATEGY
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• Elicit requirement and convert those into something usable

• Continue to engineer the requirements through out the MBSE process

• Ensure that all parties have the needed requirements and create the link

From requirement management to requirement engineering

CONNECTED REQUIREMENT ENGINEERING
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1. Understanding and decomposing the problem into Use Cases and Activities 

(functions)

2. Using the Functional analysis to create the high level system architecture

3. Defining of the communication with in the architecture: interface and flow definition

4. Early simulation to verify and validate the system behavior

From requirements to sub-systems and discipline architecture definitions

SYSTEM ARCHITECTURE – DECOMPOSING 
THE COMPLEXITY

4

3

1

2
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• Create the high level discipline specific functional 

and logical structures for discipline design teams

• This ensures the digital hand over of the 

architecture and all needed information to the 

design teams

Achieving true digital hand over from architecture to discipline design

TRANSITION FROM ARCHITECTURE TO 
DETAILED DESIGN
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• All MBSE data and information can be stored and managed in 3DEXPERIENCE

- Version management

- Branching

- System model inside a system model

- Etc.

• Traceability enables to visualize the whole flow of the information across the 

COLLABORATION AND GOVERNANCE
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TRACEABLE SYSTEMS DESIGN

Requirements, architecture, verification and change are connected.



UML/SysML/UAF

Expressiveness
3DEXPERIENCE

PLM services

MBSE

MBD

+
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MAGIC GRID

• MagicGrid is the bridge between the theory and practice, 

bringing three major MBSE components – method, language, 

and modeling tool – together. 

• Companies needed an unambiguous approach for developing 

system models using SysML, the critical enabler for MBSE, as 

defined by the International Council on Systems Engineering 

(INCOSE). 

• The MagicGrid framework has evolved by summarizing the 

experience of numerous MBSE adoption projects, as a 

foundation and collection of best practices that can be modified 

or extended to support specific customer needs. The framework 

is completely applicable in practice for the following reasons: 

- It is fully compatible with “vanilla” SysML, which means, no 

extensions for the standard SysML are required. 

- It clearly defines the modeling process, which is based on the best 

practices of the systems engineering process. It is tool-

independent, as long as that tool supports SysML

9/
10

/2
02

6
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MATTI.KOSKIPAA@3DS.COM
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Virtual Worlds
for Real Life

http://www.3ds.com/
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DISCOVER MORE

ON 3DS.COM
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https://fr.linkedin.com/company/dassaultsystemes
https://www.youtube.com/dassaultsystemes
http://facebook.com/DassaultSystemes/
https://www.instagram.com/dassaultsystemes
https://www.tiktok.com/@dassaultsystemes
https://twitter.com/dassault3ds
https://twitter.com/dassault3ds
https://fr.linkedin.com/company/dassaultsystemes
https://www.youtube.com/dassaultsystemes
http://facebook.com/DassaultSystemes/
https://www.instagram.com/dassaultsystemes
https://www.tiktok.com/@dassaultsystemes
http://www.3ds.com/
https://twitter.com/dassault3ds
https://twitter.com/dassault3ds

	Slide 1: Model based systems engineering – what it is
	Slide 2: Who am i?
	Slide 3
	Slide 4: What is Systems engineering
	Slide 5: Systems Engineering - Transforming Needs to Solutions
	Slide 6: Definition of Systems engineering
	Slide 7: Lifecycle of a System
	Slide 8: Systems Engineering Life Cycle
	Slide 9: ISO 15288 & SE handbook
	Slide 10: What is a system?
	Slide 11: Definition of System: General Case
	Slide 12: Examples : Which one is a system?
	Slide 13: Why considering this harvester as a system?
	Slide 14: Basically 1 + 1 = 3
	Slide 15
	Slide 16: Systems Engineering and Silo working 
	Slide 17: Model based Systems engineering
	Slide 18
	Slide 19
	Slide 20: 3 Pillars of MBSE
	Slide 21: MBSE Planning - Why plan for MBSE
	Slide 22: Model Based System of Systems Engineering
	Slide 23
	Slide 24
	Slide 25: Connected requirement engineering
	Slide 26: System architecture – Decomposing the complexity
	Slide 27: Transition from architecture to detailed design
	Slide 28: Collaboration and governance
	Slide 29: Traceable Systems Design
	Slide 30: MBSE and MBD in 3DEXPERIENCE 
	Slide 31: Magic Grid
	Slide 32: Matti.koskipaa@3DS.com
	Slide 33
	Slide 34

