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WHO AM I?

Matti (Masa) Koskipaa

EURONORTH Industry Process Consultant Senior
Manager

: 1 - 20+ years of experience in the PLM domain

- 10+ years of experience with MBSE
- 3+ years leading the Euro-North MBSE Team
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OUR COMPANY

~25,000 passionate people

188 sites
One global R&D / 77 labs

390,000+ customers

In 155 countries

12 industries

45+ million users, 12 million students
Game-changing

3DEXPERIENCE platform

A purpose-driven company

Combining Art, Science & Technology
for a more sustainable world

Long-term driven
Majority shareholder control
Revenue: €6.24 billion*
Operating margin: 32%*
*Figures as of FY 2025 / Non-IFRS

A highly dynamic network

18,000+ individuals in our commercial partner ecosystem
200+ scientific and research partners

25,000 startups and a community of 120,000 makers
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WHAT IS SYSTEMS ENGINEERING
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SYSTEMS ENGINEERING - TRANSFORMING NEEDS TO SOLUTIONS

Systems engineers are at the heart of creating successful new systems.

Responsible for the system concept, architecture, and design.

Analyze and manage complexity and risk.

Decide how to measure whether the deployed system actually works as intended

Systems engineering is the discipline that makes success possible by their tools, techniques, methods, knowledge,
standards, principles, and concepts.

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

engineering. = -
!

RISK HUMAN
MANAGEMENT REQUIREMENTS oo oo SOFTWARE

SYSTEMS ENGINEERING

eapersip INTEGRATION [SATPETON  HARDWARE INCOSE.org
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DEFINITION OF SYSTEMS ENGINEERING

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.qg.. joint technical reviews)
methods.

INCOSE.org
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LIFECYCLE OF A SYSTEM

UTILIZATION PHASE 4>-|

< ACQUISITION PHASE hlﬂ
N Conceptual/ Detail Production
E . . Product Use,
Preliminary Design and and/or :
E Desi . Phase-out, and Disposal
esign Development Construction
b ™
Manufacturing Production
Configuration Design Operations

Product/System Support
Configuration Design

L~

Support and
Maintenance

d

Product/System Retirement,
Phase-out, and Disposal

2
Systems Engineering and Analysis - Blanchard Fabrycky - Fifth Edition DS sisréres
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SYSTEMS ENGINEERING LIFE CYCLE

5
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ISO 15288 & SE HANDBOOK

Agreement
Processes
23.2

Technical Management Processes

234

Concept
Definition

Y

System
Definition

B
=
BEE

Technical Processes

235 Deployment

& Use

o

System
Realization

=

Ay

DASSAULT
SUSTEMES



WHAT IS A SYSTEM?

Complicated VS Complex

~
(5) consumea. .

NHy!(Ammonitim)

Size effect Inter-relations
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DEFINITION OF SYSTEM: GENERAL CASE

 Asystem is an arrangement of parts or elements that together exhibit behaviour or meaning that the individual constituents
do not.

“The whole is greater than
the sum ofithe partsm 4
e

’~~Anstotle

2
DS SaSrenes



EXAMPLES : WHICH ONE IS A SYSTEM?




WHY CONSIDERING THIS HARVESTER AS A SYSTEM?

What is the difference with a large assembly?

Sensors

A system exists through its relation to its environment



BASICALLY 1 +1 =3 |
INCOSE definition I Ifl—(kZ\OSE

International Council on Systems Engineering

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

Printer
- Scanner
Copier
Scanner Printer
Interrelations \ Emergent functions = Impact the architecture!
“ ' ' Holism
A SyStem IS a COl |eCt|0n Of 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”.
elements that, When Worklng 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.

together, produce an effect

1 N/ The properties of a complex system does not result only of the properties of its elements individually but are related to the
that the Ind IVId ual elements interactions of these elements.

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

operating on their own cannot ~ interreations.
produce.”




WHAT IS SYSTEMS ENGINEERING?

Systems engineering is a holistic and systematic interdisciplinary approach and means to enable the

realization of successful systems in large projects and connected worlds
Based on multi-industry best practices framework: 1S015288

= Understanding the problem before jumping into the
solution (stakeholder needs, context, use cases,

behavior)
= Strong focus on customer needs and required .
: . . understanding the B g assess system
functionality for all product lifecycle phases ‘ '
n Considering the C0mp|ete problem need < P validate operate decomission

incl. operations, performance, test, manufacturing,
cost & schedule, training & support, maintenance,
disposal

requirements

design integrate support dispose

= Reducing complexity by decomposing the system

nto subss o
into subsystems with clearly defined functions, Solition Spoce product code CRARDES

interactions, responsibilities, ... Source: INCOSE


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

SYSTEMS ENGINEERING AND SILO WORKING

9/10/2026

 Discipline focused
* No digital continuity
» File based approach

» Different data sources

© Dassault Systémes | Confidential Information | 2026

e Lack true of
traceability

0@

Market Needs
Analysis

SE

=8

Systems
engineering

Mechanical

Electrical

Software

Electronics

The Consequences

Time spent on non
added value tasks

Misunderstanding
among stakeholders

Still Product quality
issues

Still Project delays

> >
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MODEL BASED SYSTEMS
ENGINEERING



WHAT IS A MODEL?

= A modelis (always only) a limited representation of the reality

= All models are wrong, but some are useful

= Models always should have a purpose and are used to:
= challenge/ proof our thinking

= Communicate/exchange with others
= early Verification & Validation of requirements, concepts, architecture, behavior, ...



WHAT IS MODEL BASED SYSTEMS ENGINEERING?

PICTURE

MBSE needs:

A holistic modeling approach

A central model for the whole System of Interest

(System model)

A unified modeling language (SysML)

A modeling framework (method, rules)

A modeling tool (2)
Modeling

(3)
Software-
tool

Qualified and motivated employees

#+
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3 PILLARS OF MBSE
Model-Based System Engineering has 3 key pillars

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
- Implementin a modelling Tool

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

Model-Based Systems Engineering

Methodology

Systems Engineering

Ay
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MBSE PLANNING - WHY PLAN FOR MBSE

* Many reasons to plan MBSE before starting, it doesn’t have to take a long time but it makes life much easier.

* Forthe Project Manager, Customer & Managers

- Want to know defined goals
- Want to be able to track and see progress
- Want to know that there is an end goal in mind

* For new starters

- Helps them understand why all this is being done in the first place
- Provides direction and meaning for work being done
- Knows what is expected and by when

* For the team

- Gets everyone engaged and involved

- Defines purpose and goal — Something to work towards
- Reduces sceptics doubting your work

- Reduces amount of redundant work

Ay
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Model Based System of Systems Engineering

Capabilities

Capat)lhtu l Verification t
Requirements

Operational Scenarios

Operational ‘ Trade-offs t
Requirements

System of Systems Architecture

Business & Mission Analysis

’ SoS Specification ’

System of Interest 1 System of Interest 2
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STRATEGY

Multi-scale Systems
ST
&
ey
A A
B & &
Speed-up time to market agility

Improve specification
completeness and quality

O

Connected Disciplines

A= TN
TAE® T®
T T Lt

Accelerate multi-disciplines design
Improve engineering productivity

©

Simulate
Anytime In the Process

Detect integration errors
Decrease physical testing cost

Accelerate MBSE adoption
Maximize module re-use
Decrease rework

Manage Traceability

_e Openness, Governance & Traceability

FDVI. émodaf (B wos
%UAF ;@;I’*AUTCQEAH ReqlF

LLLLL

frj s ..':.‘:::% 4 OSLC

||||||||||

PLCopen| one
o eemmmmmy 00 W a2 srsties
- SGETEE S|~ v
- SIERF 0 AWl e
OPC UA




Domains
e | e | oo | o

o m
= . ]
5 Problem What the system has to accomplish for the g
- o stakeholders? °
o = 2c
c o = ©
w 7] o E
v E 2 T
Emp 2 £z
W 9 . i [ 2 O
- g solution How the system WI||.V.VOI'|.( to fulfill the system =
° =) specifications? 2 v
E v v >
b a5
n Y
- o
7 v

s

2

How the system is built?

i Lt e Component specification
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CONNECTED REQUIREMENT ENGINEERING

From requirement management to requirement engineering

« 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

= SKIPFR
EuroNorth MBSE Team Tenant «

= Reguirements Traceablity V&V Bookmarks  LfeCycle  Model definition -

] ENOVIA - Requirements Structure Editor o o= i~ E] ENoviA -

q Editor - VCCU Needs

VCCU Stakeholder Needs 1 State : In Work Owner : Mati KOSKIPAA

Revision Type Covers

Matas Durmo reqapac 1 | pvrm— 0- 1 @ Stakeholder Needs

VCCU Stakehokder Needs 1 1 Requirement
3 -] @ Stakenoder Needs & A Regqueement
4 -1 @ vserneeds A A Regqurement 0-1.1 @ User Noeds
5 @ vanwaiconmoi & | A Reguirement
[ @ Hieating 5 Cooimg 4| A Regurement

@ ereroy Consumps_| A Reguirement 0-1.1.1 @ Manual Control

! @ comtortavie Temp. | A Regqurement 1should be able to start and stop climate control by myselt
9 @ Acient Temgerar | A Reurement
10 @ soundLewi & A Reguirement 0-1.1.2 @ Heating & Cooling
n @ Temperat... [ A Requarement The unit must be able to heat and cool.
12 -1 @ Design Constraints & | A Reguirem

s @ s n (A

0-1.1.3 @ Energy Consumption

I'd like the unit to consume as little energy as possibie.

REQUIREMENTS

PILLAR

PROBLEM
(BLACK BOX)

1 Stakehokder
Needs
PROBLEM [E)
(WHITE BOX) [l

2 System Context

JUse Cases

5 Functional Analysis

@ System nlnq"\n_ u_ " |

SOLUTION

12 Subsystem Requirem;
iy

I

|

16 Componant Requirements
I

IMPLEMENTATION

e Package] Fiaroperabity | Bunker connecien - ot couping )

Stmehogertiosds
0C00 coupling

#Schonk
For couping QCDO (quick connect, dry disconnect)
connection to be used”

Stanehodertieeds
Ory break away couping

Source = [P0t of Rotterdam
Text = "Dry break away couping”

Stmnehoertieads
Emergency release coupling

Do

Satety
= System

Hierar
I ="15¢
Leecycle = OOperation

Source = [ZPort of Rotterdam

Text = “(powered) Emergency Release Coupling”

<Stanehorertieads
Dry disconnect coupling
fety, Environmental impact
st

thenoiserRecurements
‘connect dry disconnect

=
“For coupling OCOD (quick connedt, &y
|Gsconnect) connection o be used™

arkees

Reference bunker capacty truck 700 ¥
Source: vt report Schent

«Stakenoierhiesds.
tuel connection
Oriver = Operationalfeasabity
Hierarchy = Enterprise

Litecycle = O Operation
Source = [¥/Stakeholder workshops.
Text ="Standwazed c r

[sate
Drtver = Safety
Hisrarchy = System

Jia="134

Litecycte = O Operation
Sour
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SYSTEM ARCHITECTURE - DECOMPOSING

Bunker vessel

stm [State Machine] Eusl supply | ) Eusl supply |

Tank level
. . T . . g [vim (St Wochmne] Levell [ Lovel 1]
From requirements to sub-systems and discipline architecture definitions o
1. Understanding and decomposing the problem into Use Cases and Activities - —
- tgh Hgh
(functions) : ) T
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 Preem
[[stm [State Mochine] Audiable atarm| [ Audable a\an—‘!v:
4. Early simulation to verify and validate the system behavior e
Vet Oeeapant <blocks e cansor o) SEESe= E
Vehicle In Us e
& Architecture of VCCS |
CIu:::CD:mmFJ Ly Provide . UserD:':ﬁ.?yu)l ‘sm:ys;eAmum ibd [Bock] VCOU] VOCU Conceptual Subsystems 1)
Comfortable ® e o
J—— Temperature p2: SensorDatainput 5 : Outputinfo
th 3'hsiﬂiii‘:|):l gmgjsinmioum Cabm i e S  Cabin Av Oyt Coaled Ax Cabin Air Outet,
Vehicle Occupant ° oromy | '|j:-—ﬂ :Coaling } > ]
7 - Waste ! Cabln Al el '-lewemm i Heated Ar
Comion |—4
J v 2 e o P proxy> proxys 4 Gabin At it :Heating L
: [ e 95 :(Vyﬁsw wpraxys ] o5 *hmmaDame(:sn;:r?r }Hﬂ.
I 0 r I N | p4 - InternaDataTransferer Samsor Data Transfor .J_r  Internal Control
p oD R i P MomaBeSpSS . ot . < T P e — -
. ¢ Data Transfer i .
: [ [ ar senso D;e:':“:;mm ntecn Data Tranete
1 issired Confortable Ar i i i i i i «interfaceBlocks einterfaceBlocks
I L > | Temperature e P i i i i InternalControl ransferer
| Dereatenverse _— ) - dis : Desredr st At outca - Comtortane Ar | [out 56 - veesstats | [out cma: Gommana | [outscr : Syecheciesponse | i ot Desdedtmpset A Torgaras,
L ] _ g, I —— 7
3 i OutsideAirOutiet Waste Desied Terparaiore o .
cuu:::‘cmunr/: L. s—e Rere = T Qutput nformatan  : Output information
) T out ha : Hot out m: Moisture
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TRANSITION FROM ARCHITECTURE TO

DETAILED DESIGN

Achieving true digital hand over from architecture to discipline design

« 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




COLLABORATION AND GOVERNANCE

* All MBSE data and information can be stored and managed in 3SDEXPERIENCE
[

- Version management

- Branching

- Etc.

<Quick Fier>

£ Market Requirements 1
@ New elevator control A
@ New elevator control availability A

© Dassault Systémes | Confidential Information | 2023
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- System model inside a system model

<Quick Filter>

= Mode!
£30 Modularization Method
o Architacture
£ Enovia model configurations
£ Lift Structure
£ Requirements
) System of system-Reference Archaecture
) Usecaze
H State Machine Control System at 2022.00.2

<Quick Filter>

o = @ Voice Control on old elevator models A

3 Elevator 2
@ Lt Capacity A

iding floors A

loor Height A

Efficiency A

# Engine
# Speed A
#t System Mass A
# Counterweight A
#t Cabin Mass A
Tk

# Required Current A
ift Idiing A
ice Control A

=

Graph ¥

®

Title

“  H; Ship methanol system

In Work Frozen

B Setto Frozen
Setto Private €

Revis... ¥ Maturity State Creation Date 'V Modification Date

‘ Obsolete ‘

Description

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

<Quick Filter>

2A November 9, 2023 at ... November 9, 2023 at
‘ .J " Ship methanol system 1A Work November 9, 2023 at ... November 9, 2023 at
<Quick Fiter> <Quick Fiter>
TaMode

£ 0 Modularization Method
= Architecture

- Enovia model configurations
£ Execution Configuration

= Lift Structure
s - " Requirements
= Signals

© DataHub_Data_Elevator Product Line Demc

= System of system-Reference Architecture

® Roped_Elevator_Engineering_Structure A
W 1105_KTR220THoistway A ()
® Car Config A (Car.1)

= Roped Eleva

s A (hydraulic Elevator : Roped
& Roped Elevator A (roped Elevator - Roped £

1e Hydrau
A (geared and Gearless Tra
o elevator A (geared traction |

<Quick Filter>

= Magnetc

@ Skyift Elevators A
e 4 Magnat

® Roped Elevators A (hydraulic Elevator - R

ped Elevator - Roped £
o Use case <Quick Filter> i : 'eL‘:' Y'E: ié
't pptmes m A (machineDrive - Drive Sy
£ RFLPConfigurations < Feature Allocation A Voice Control Moduie A (new Voice
D State Machine Control System at 2022.08.2 Bikica tha vokoa A kil e i 1
5 AuthorM10. Created-10/1/12 3:10 PM. Tite o Detect Passenger Voice A ( Detect Passenger

@ Floor identfied A (Floor identfied) = }\
< Floornot dantfied A Floornot dentied) (4
> Receive the passenger voice A (Receive the ¢ -

em : Drive Syt
Module A (new Voice
tor A (geariess tracs
tem A (drive System : Drive Sy:
Control Module A (new Voice
o A
Jevator A (magnet

= New
& Magnetic le
- Magne!

< New Voice Control Module A (new Voice
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TRACEABLE SYSTEMS DESIGN

SDEXPERIENCE | Systems Syn

HUGHES

srotion B OT + A & K @

r " === 7 -
2~ CATIA
2 No Magic

SDEXPERIENCE . SDEXPERIENCE SDEXPERIENCE

2_CATIA
2S NoMagic

[Mii «»

£ Topology SOEXPERIENCE

|3 Driver Assistance

[E] L1 - Vehicle Use Case Validation Plan O ox ‘ ===

21% "% ___[t3 1 Problem Domai . iz 3

) roblem Domain )

o_’_ |l (1 ALCA Subsystem Stakeholder Requirements
‘ L2 - Sub-System Level Validation Plan o _ r;_]
100% .
" - " Hermaoun Har re Archi r
o, 3§ aoass [51 ALCA System Requirements L letmetuget - - ard T e Architecture
B v T v aatrven [opology
@ [opee———( S
' g B L3 - Component Level Validation Plan -
+

Verification & Validation
Management

' . @)
B3 ALCA SystemMapping - Software Allocation Full

@ 2 Solution Domain (0] Software/Haidware Mapping

"
v

SDEXPERIENCE

Q

10 System Architecture Software Architecture
g % E-CAR VED REFERENCE

/

ra

Y

(if @ ALCA SW 1 build rev 2 1 Commit code generation for AuthorizeLaneChange by the configuration Alca (2024-07-17 1053:15)

3f00141_1591089693834_323707_120900 */

~ [® PcB_ALCA O /= ggenerated_froa _19
L = ane_Follawer_mode;

instance- > CURRENT_STATE @
f* Transition INITIAL 1
/* generated_from 196 3
instance- > CURRENT_STATE

(@)

@ RADAR Hamess

T GitLab somine
Multidiscipline Assets

Engineering Definition P Software Code

Requirements, architecture, verification and change are connected.
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MBSE and MBD in 3DEXPERIENCE

Store and manage a complete UML/SysML/UAF data
model in 3DEXPERIENCE with the right collaboration
granularity

Provide 3DEXPERIENCE PLM services (versioning,
configuration, baselining, etc.)

Extend with 3DEXPERIENCE capabilities (multi-physics

simulation, code generation, requirements simulation,
etc.)

UML/SysMUIUAF |

Expressiveness 1
[~

MBD

= @ ===| | 3DEXPERIENCE
' 1 PLM services
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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

7)
25 CATIA

Aisté Aleksandraviciené
Aurelijus Morkevicius, PH.D.

MagicGrid® BOOK OF KNOWLEDGE

A Practical Guide to Systems Modeling using
MagicGrid from Dassault Systéemes
2nd edition

5
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MATTI.KOSKIPAA@3DS.COM

Matti (Masa) Koskipaa
EURONORTH Industry Process Consultant Senior

1 Manager

- 20+ years of experience in the PLM domain
- 10+ years of experience with MBSE
- 3+ years leading the Euro-North MBSE Team
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Virtual Worlds
for Real Life


http://www.3ds.com/

DISCOVER MORE
ON 3DS.COM

DOVOOO


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
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