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DS Industry 30 years evolution

V3 V4 V5 V6
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Smart Clothes

Smart  TrainsSmart Appliances Smart Cars

Smart Shopping Smart Phones

Smart Products require Multi-Discipline Collaboration

The World is Changing
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Improved Embedded Software & Electronic Systems development capabilities are 

needed to simplify the delivery of high quality and robust embedded systems

Embedded Systems – Growing Quantity & Complexity

Illustration

Luxury Vehicle

2015 Model Year Luxury Automobiles

• 50-120 CPUs 

• 2GB of Software

• 100 Million LOC

• 5,000 Software Parameters

• 30,000 Functional Requirements

• 600,000 Pages of E/E Specifications

Space Shuttle (1982)

• 5 CPUs on Board

• 700 Kb of Software

• 0.5 Mil. LOC

Boeing 777 (1995)

• Approximately 3 Million LOC

Illustration

Space Shuttle / Aircraft
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Notion of complexity: examples

Vehicle Project :

1500 m.y

1 Billion of Euros

3 years of development

30 to 50 different disciplines

Aircraft Project :

10000 m.y

10 Billions of Euros

5 years of development

30 à 50 different disciplines on different countries

Aerospace Project :

6 Billions of Euros

10 years of development

50 different disciplines on different countries
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Challenges

• Process Challenges

• Decoupled Architectures Requirements / Functions / HW to provide

flexibility

• Platform approach

• Diversity Coverage

• Technology Challenges

• Big Data, Multi-Core, Multi-OS

• Bus technologies

• New Screens, Telematics multi technologies

• Integration Challenges

• Vehicle Functional Specification seamless integration

• SW Design

• Electrical Harness

� Function Innovations

�HMI, Internet applications, Active 

ADAS (including Driverless)

� Inboard, Offboard communications

�Energy efficient management

�Safety

�Updates Over  the Air 
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Best in Class Industry Initiatives

• 2 Transformation Paradigms supporting the 
transformation

• Fonctionnal Architecture Design driving the 
development

• Modularity for  SW & HW to control and protect IP

• Key Process initiatives

• Drive Systematic Re-use: platform approach

• Frontloading of already validated Architecture 
Modules at Functional level

• Single Source of truth integrating Functional/SW/HW 
Architects and suppliers for speed and quality of 
development

Business Benefits

Flexible HW upgrades

SW shared across product lines

Online SW upgrade on used cars

Costs down (Re-use)

Quality (Re-use)

Timecycle (Re-use)
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“Engineering has taken us to a stage where we are beginning to rationalize and

reintegrate things that we have spent many decades separating and ‘optimizing.’

Now, the potential of science can enable us to take the next step in this journey.”

Lester Faleiro, Liebherr-Aerospace Lindenberg GmbH

Project Manager, Power Optimized Aircraft

Integration is the key
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Collaboration between disciplines

Thermal 

Engine

Disciplines Models

Sub-Systems

Architecture :
Inter-disciplines trade-offs Models

Battery Electrical Engine

Needs to 

suppliers

Operational Needs

Interdependence 

Systems

Interdependence 

between 

Services/Disciplines/ 

Sub-Systems
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Systems Engineering
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Digital Continuity between Disciplines

Definition Consistency, Interfaces mastering & Productivity

Governance, Lifecycle Management

Change, Configuration & Variants on a single source of truth
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Model-based Systems Definition and Validation
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• A unified system definition in the context of life cycle management

System Engineering in PLM

• Model Based Systems Engineering (MBSE)

System reasoning adaptable to customer process 
from different point of views: Operational, Functional, 
Components

• Multi-disciplines integration

Digital Continuum across disciplines (From Systems 
Engineering  to Electrical, Fluidic , Mechanical)

• Openness

Management of heterogeneous models in 
configuration, in a single environment, in the context 
of a Product Structure
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R-F-L-P Framework

Requirements
Functional

Architecture

Logical

Architecture

Physical

Model

Description

What it should satisfy

Functions & Services

What it should do

Systems Architecture

How it will be achieved
Implementation

How it will be realized

Single Platform

Requirements Functions
decomposition

Logical 
decomposition

Physical
decomposition

Radar Antenna 2

Radar Antenna 1[1,10]

[11,∞[
Generate internal Power

Provide Containment

New paradigms, new technologies
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Vehicle E/E Architecture Process
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Embedded Electronics Bottle Neck 

ECU Patchwork 

Explosion

Buses Saturation

Low Quality !

Architecture 

Complexity

(*) Source: Roland Berger Think Act

(*)
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Vehicle E/E Architecture | Complexity

� E/E Architecture & its development process to be rethought :

• Manage COMPLEXITY of new features

• RE-USE components, handle VARIANTS

• OPTIMIZE numbers of ECUs, electrical components and wires.

� E/E platform, an answer:

• Unique architecture addressing all the variants, one or several vehicle 

projects.

• Few E/E platforms by OEM (up to 5 at a given time)
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Customer & Regulatory Feature List 

(generic)

Functional Architectures

(generic)

•
•

•
•
•

Generic / Project Approach
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Functional architectures (generic) Generic EE platforms

HW architecture generation #1

ECU 1

HW architecture generation #N

ECU 1

Generic EE platform #1

Generic EE platform #N

Generic / Project Approach
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Generic EE platforms

V
ariance &

 filtering m
echanism

s

Project: 

Vehicle EE architecture

Generic / Project Approach
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ECU specifications (functions/SW, requirements, I/F)

Applicative communication matrix

BOM E/E (link with Mechanical design)

E/E architecture Interfaces list (input to electrical)

Generic / Project Approach
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E/E architecture disciplines vs EEA features

Generic EE platforms
Project: 

Vehicle EE architecture

•
•

•
•
•

V
ariance &

 filtering 

m
echanism

s
Customer & 

Regulatory 

Feature List

Functional Architectures

EEA Scope

LEGACY (req, func, archi …)
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Software Architecture

Project & Dashboard

Requirement

ISO26262 Work-productsIP capitalization & reuse Change ManagementCustomer Functions

Mechanical Design

Simulation & Test

Porfolio & Configuration

Functional Architecture

Dynamic Behavior ModelingHardware Architecture Communications

SW Components Design

AutosarBuilder

Electrical Harness Design

E&E Architecture

E/E platform architecture | Involved activities

Electrical Systems Design
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EE & PLM Openess required

• Dassault Systèmes Commitment to Codex of PLM Openness (CPO)

• Openness based on standards: data exchange, interoperability & long term 

archiving
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� Unify E/E data through the collaborative workflow role 
based access right

� Mastering cost through re-use of E/E platform and 
variants management

� Predict E/E costs and performances for early stage 
trade-offs 

� Generate high quality spec for  suppliers

E/E PLM platform architecture | Value proposal
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� Define technical requirements from customer 
features

� Design and re-use architectures
(functional/software/hardware, communication matrix)

� Partition functions and software into hardware                  
architecture

� Create E/E vehicle architectures from E/E platforms 
with variant management

� Generate design and specification documents

� Support trade-off thanks to analysis capabilities

E/E platform architecture
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