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• Change is the norm, 

it is accelerating

• Need for a science-based 

approach 

• From product to experience 

with new usage & 

business models

• Systems engineering adoption 

across all industriesSource: INCOSE, 
www.incose.org/about-systems-

engineering/se-vision-2035

Systems engineering is the only function looking after stakeholders needs 

to maximize the business value,  while minimizing risks

INCOSE Vision 2035 – Global Megatrends

http://www.incose.org/about-systems-engineering/se-vision-2035
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2

Discipline Federation

1

Smart & Connected Systems 

4 5

Governance Services

Openness

3

Experience 

Anytime In the Process
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Strategy for Model Based Systems Engineering
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Model Based Systems Engineering Solution
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How to…

…manage all requirements?

…collaborate with stakeholders?

…trace all requirements?

…track verification status?

…deal with changes & revisions?

Requirements Complexity in Systems Engineering

Requirements Evolution over Time

Change 

request

Change 

request

Change 

request

Change 

request

Change 

request

Change 

request

Change 

request

Revision 1 Revision 2 Revision … Revision … Revision … Revision n-1 Revision n

Customer

Requirements

System

Requirements

Component

Requirements

Hardware

Requirements
Software

Requirements

Test

Requirements

Legal & Regulatory 

Requirements

Standards Body

Requirements

Safety 

Requirements

Business

Requirements

?
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Requirements Collaboration – The complex Way

My Company 
(internal stakeholders)

Requirements 

Manager

Product 

Manager

Project 

Manager

 File based data exchange approach

 Hard to cope with revisions & reviews

 Need to merge many different files

 Difficult to trace requirements

My Customer
(external stakeholder)

My Supplier
(external stakeholder)

My Service Partner 
(external stakeholder)

Review, Questions, 

Change Requests

Review, Questions, 

Change Requests

Review, Questions, 

Change Requests

Documents shared 

through emails, 

sharepoint, etc.
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Requirements Collaboration – On a single Source
My Company 

(internal stakeholders)

Requirements 

Manager

Product 

Manager

Project 

Manager

 3DEXPERIENCE as single source of truth for collaboration

 Web based access for all stakeholders (internal & external)

 Import & export for less frequent tasks (e.g. import of standards)

My Customer
(external stakeholder)

My Supplier
(external stakeholder)

My Service Partner 
(external stakeholder)

Security Context/ 

Permissions

Security Context/ 

Permissions

Security Context/ 

Permissions

E
xp

or
t

Im
po

rt
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Requirements Collaboration & Review Process

DEMO
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Requirements Collaboration & Review Process



©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 9

/2
8/

20
22

| r
ef

.: 
3D

S
_D

oc
um

en
t_

20
20

10

From Requirement to Innovation using

New Airport

Coffee Drinker Experience

 Requirement 1 (Ver 1)

 Requirement 2 (Ver 3)

 Requirement x (Ver 2)

Idea

Idea

Collaborative Ideation
 What are the use cases?

 What functions are needed?

 What interfaces are required?

 What logical components will it take?

 How will the system architecture look like?

System Specification

Detailed Design
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From Requirement to Innovation – Magic Grid
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From Requirement to Innovation – Magic Grid
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From Requirement to Innovation – Magic Grid
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From Requirement to Innovation – Magic Grid
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DEMO

From Requirement to Innovation – Demo Example
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From Requirement to Innovation – Demo Example
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Automotive Transformation & Embedded Software 

Source: McKinsey & Company – Automotive Software and Electronics 2030
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Vehicle Level

S
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Function/

Service 1

Function/

Service 2

Function/

Service 3

Function/

Service 4

Function/

Service 5
Vehicle System 

Functions/Services

F&L System

Architecture

Specification

Domain Specific 

Logical System 

Design

Software Defined Vehicle – System & SW Federation

Domain Specific 

Component Design

S
ys

te
m

 &
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o
m

p
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D
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g

Vehicle Features

Sub-System 1 Sub-System 2 Sub-System 3 Sub-System 4

HW Topology SW Architecture System Communication

SOTA
Cruise 

Control

Emergency 

Braking

Lane Change 

Assist

Automatic 

Gearbox
Entertainment

Surround 

View

Blind Spot 

Detection

Automated 

Parking

Configuration Management

Cross-Domain Baselining & End-to-End Traceability

HW/SW 

Partitioning SW

HW

HW/SW 

Partitioning SW

HW

Rev: 1, 2, 3, 4, 5 Rev: 1, 2, 3, 4, 5 Rev: 1, 2, 3, 4, 5

Rev: 1, 2, 3, 4, 5

Rev: 1, 2, 3, 4, 5

Rev: 1, 2, 3, 4, 5

Rev: 1, 2, 3, 4, 5

Rev: 1, 2, 3, 4, 5 Rev: 1, 2, 3, 4, 5 Rev: 1, 2, 3, 4, 5

Rev: 1, 2, 3, 4, 5

Rev: 1, 2, 3, 4, 5

Rev: 1, 2, 3, 4, 5

Rev: 1, 2, 3, 4, 5, 6, 7

Baseline 1

Baseline n

Requirements

Specification

Requirements 

Specification

Functional 

Specification

Functional 

Specification

Logical System 

Specification

Logical System 

Specification

AUTOSAR SW CodeHardware

Config 

Name

Variant 

Feature

Element 

Identifier

Revision

Electrical Wiring

Back EndFront End

Functional 

Safety

ISO26262

OTA SW 

Update

UNECE 

WP29

Safety in 

Use (SOTIF)

ISO21448

Cyber

security

ISO21434
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Program & Project Schedule
MS 1 MS 2 MS 3 MS 4 MS 5

Task 1

Task n-1

Phase 2

Requirements 

Management

MS 2

System &

EE Architecture

Engineering Disciplines

Cross-Collaborative

Task Management

Cross-Functional Program 

& Project Management

Artifacts Reviews & Audits

Reports

Project Status & Risks 

Internal Teams, 

Customer, 

Auditor

Baseline x.3

MS 1

MS 2

MS 3

100% Done

100% Done

73% Done

Progress Tracking

Project Issues & Risks

Issue 1: Software delivery delayed

Issue 2: Hardware resources

Task n MS 3

Safety Engineering

Authoring & 

Deliverables

Authoring & 

Deliverables

Project Management & Engineering Execution
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System & SW Federation – AEBS Function Example

DEMO
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Product Engineering Process

Change Management Process

Impact Analysis

Requirement 1 Requirement 2 Requirement x

Sub-Req 1 Sub-Req 2 Sub-Req y

Function 1 Function 2 Function z

MS 1 MS 2 MS 3 MS 4 MS 5

Hardware Software

Decision Making

Project Risk 

Medium

Project Cost 

+25%

Resources

Available

Go / No-Go

Business & 

Engineering Processes

Change Realization

HW Engineering 

Project Phase x

SW Engineering 

Project Phase y

HW-Task 1 HW-Task 2

SW-Task

Change 

Request

Change 

Planning & 

Communication

Determine & 

Assess KPIs

Agile Change Management & Impact Analysis

Change 

Delivery
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System Traceability & 3DEXPERIENCE Openness

DEMO
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System Traceability & 3DEXPERIENCE Openness
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MBSE for Sustainability in Manufacturing Systems
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Fuel Cell Manufacturing Process Experience

Fuel Cell Stacking Process Virtual Comissioning 
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Equipment Optimization – Energy Consumption
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Equipment Optimization – System & Mechanical

DEMO
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