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Next generation „edge“ operating systems for the car

• Current EU leadership 
→ used by 90% of OEMs

→ offering a fair market place

• Next generation operating systems
→ connected, autonomous & green vehicles

→ mobility services & apps

→ US technology leadership: Tesla, Google, …

→ Fierce competition: 
- VW.OS, MB.OS, BMW-OS

- TeslaOS, Apple Car OS, Bosch 

- International alliances with AWS, MS, Google, Baidu, …

Source: Berylls Strategy Advisors

• EU actors must join forces to compete globally
→ meta operating system / interoperability framework

→ orchestrate HW, SW, dataspaces, services

→ open platform approach – not propriatory

→ open and fair marketplace

→ scale through EU alliances: across value chains/competition

• Integrated with EV-charging Infrastructure 
→ optimise use and production of renewable energy

→ bundling services across sectors, e.g. smart home
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A Digital Perspective:
Paradigm shift from Cloud to Edge to IoT

Far Edge / IoT

Smart Device

Edge 

Cloud

Cloud / HPC 

Infrastructure

Trend/Paradigm Shift: from Cloud to Edge
Bringing compute resources closer to the data

Federating far edge resources ad hoc via wireless (5G, mesh)
to provide cloud resources close to the edge



• Today 80% to 20% processing on cloud versus edge – reverse in 5 years?

• Beyond cloud-edge service provisioning: 
- incorporating the power of the IoT and its far edge devices and system in a compute continuum

- bringing computing power to where the data is

- (Artificial) Intelligence at the edge and far edge – decentralised and swarm intelligence

- enabling real-time processing: convergence IoT and cyberphysical systems

• Exploiting EU Strengths – application and system engineering competences
- Cloud computing services: largely general purpose and application agnostic

- Edge and Far Edge computing must be strongly customised towards the application

• A new opportunity for European industry: 
- next generation of IoT and edge computing

- next generation of industrial platforms and ecosystems

• Prepare for it NOW:
- Complement deployment and infrastructure measures (DIGITAL, CEF2, RRF, national funding)

- Complement R&I of the KDT and SNS Joint Undertakings

- by ~ 150M€ under HE for developing/piloting next generation Cloud-Edge-IoT

A 5-yr innovation perspective: Building the Foundation for 
the next generation of Cloud-Edge-IoT platforms



Use Cases underpinning the trend Cloud-Edge-IOT
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courtesy of the ECSEL JU



Trend scouting - continuous research topic prioritization

Technical Topics Non-Technical Topics



Automotive Intelligence and Market Trends



Trends Transforming the Mobility Industry

Adapted from: Cowen and Company

New 
Business Models New Players

Regulations

Shared Mobility
▪ Car pooling
▪ Car sharing
▪ Ride hailing
▪ Micro mobility

+
▪ Sharing resources
▪ Sharing data

Digital Connectivity
▪ Entertainment
▪ Information
▪ Congestion avoidance

Lighting

▪ Software
▪ Hardware
▪ Platforms

Autonomous
Driving

On Demand ADAS

Environment/Energy Efficiency
▪ Lighter materials, recyclability
▪ Improved  combustion engines
▪ Electrified powertrain, fuel cells

Safety
▪ Materials
▪ Structural 

improvements
▪ Braking systems
▪ Safety features

ECAS Vehicles in the EU
ECAS = Electric – Connected

– Autonomous - Shared 
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NVIDIA DRIVE ROBOTAXI Platform

Intel – Mobileye Platform
EyeQ5 SoC

Tesla
Full Self Driving Compute (FSD) Platform

BAIDU
Apollo Open Platform

Claimed 
autonomous level

4–5

Performance 
(TOPS)

24

Power 
consumption

10 watt

Semiconductor 
node

7 nm FinFET

Visteon Platform

Qualcomm 
Snapdragon Ride Platform

Key enablers - Platforms

Need for European SW/HW/Connectivity platforms for mobility

Terabytes of data per hour for autonomous vehicles

https://images.anandtech.com/doci/15800/orin-800W.png


Two European Strengths 

• Automotive and industrial value chain
• Telecom infrastructure and standardization

Connected Vehicles – Urgent Priorities

• Performance, efficiency, reliability

• High-speed/low-power components

• Adaptability, configurability, and multi-networks

• Connectivity continuum redundancy

• Reliability of connectivity

Opportunities for strategically exploiting the strengths for connected vehicles

Source: Hexa-X, H2020



• Key Digital Technologies JU

• Call-2021 for KDT expected to be 

launched in December 2021, deadline 

in April 2022, selected projects to be 

launched before end 2022 

• This is tentative, depending on the 

launch of the KDT JU, please see 

https://www.ecsel.eu/ for updates

• Horizon Europe Cluster 4: 

Digital, Industry and Space

• Destination 3: World leading data and

computing technologies

Area: From Cloud to Edge to IoT to

European data

• 2021 Calls Closing 21 October 2021

Two major opportunities for R&I

https://www.ecsel.eu/


A coherent EU R&I Agenda → From Cloud to Edge to IoT
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Emerging Smart 

Industrial IoT and

Edge Computing 

Systems (2023)

Building on KDT and SNS JUs, AI partnership, e.g.:

Next generation embedded microprocessors, smart edge devices,

Connectivity: 5G, ZIGBEE, BT, WLAN, LPWA

Open 
Sectoral 
Platforms & 
Ecosystems

Environment 
& Tools for 

Swarm 
Intelligence

(Meta-) 
Operating 
Systems / 

orchestration 
platforms for 
the IoT and 

Edge Computing

AI-Enabled 
Computing 
Continuum

Emerging IoT

orchestration

platforms could

become the

blueprint for a 

framework for

Car OS for the

future.



A coherent EU Research Agenda from Cloud to Edge to IoT
under Horizon Europe – Cluster 4

Next generation embedded 

microprocessors

Connectivity: 5G, 

ZIGBEE, BT, WLAN, 

LPWA

Smart Edge / Devices

Smart cyber-physical 

systems

Environments and tools

for Decentralised

Intelligence at the

edge

(TRL 2-5, 4-8M€ pp)

• Programming

environments for

groups of devices

• Swarm intelligence

• Tactile Internet

• Reduce complexity

• AI-based tools

• Interoperability:

no vendor lock-in

• Reusability

• Agility

Future European Platforms

for the Edge: Meta

Operating Systems 

(TRL 4-5, 8-12 M€ pp)

• “Meta“ operating Systems: to

orchestrate edge & devices

• Strong computing capacity @ 

edge and far edge

• Intelligence at egde/device

• Modularity/Containerisation

• Refactoring/Encapsulasation

of legacy

• Separate data/cloud/app

• Virtualisation of HW

• Resource efficiency

• AI inference/real-time support

• App aggregators

• Trusted Computing Base

Cognitive Cloud 

Framework: AI-enabled

Computing Continuum from

Cloud to Edge: 

(TRL 2-6, 4-8M€ pp) 

• Continuum management

• Multi-Cloud approach

• AI-based techniques

• Optimisation data/compute

• Dynamic load balancing

• Seamless integration from

cloud to far edge

• Security and data privacy

• Energy efficiency
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Emerging Smart 

Industrial IoT and Edge 

Computing Systems -

Next Gen. IoT Pilots:

• Gradual up-take of

emerging concepts

• Instantiation

• Customisation

• Scalability

• Exploring the limits

• Integration in open 

sectoral platforms

• Ecosystems

• Use cases and pilots

• Energy, Home,

Industry 4.0, Mobility,

Agriculture, Health,

Smart Communities

Open Source for Cloud 

based services

(TRL 2-5, 4-8M€ pp)

• Virtual environments, 

methods and tools for 

deployment of full Open 

Source stacks compiled

for new processing

architectures

• OS distribution

coordination (new target

architectures)

• Open hardware

interfaces for new

processing architectures

• Basic initialization

software up to the OS 

boot

DATA-2022-01-022022-DIGITAL-

EMERGING-01-26
DATA-2021-01-05DATA-2022-01-03 Planned for 2023

Destination 4 Destination 3



• Europe has been in the lead for the system architecture of cars for a long time
- the AUTOSAR (Automotive Open System Architecture)

- strong support through EU programmes

• This legacy architecture is not sufficient anymore
- with the emergence of connected, automated / autonomous, and clean vehicles

- with a new dimension of driver-assistant and mobility services

• Car manufacturers need to redefine on-board car architecture and links to the outside world
- taking stock of advances in digital technologies such as Computing , AI, and the IoT

- building a next generation of “operating systems” for cars

• A new level of collaboration is required 
- traditional collaboration between automotive manufacturers and suppliers

- but also with digital companies including chip suppliers and platform companies

• Overcome fragmentation
- many un-coordinated efforts on new car operating systems by car manufacturers with digital platform companies

- could pre-competitive EU R&I  help to achieve a common next generation framework for digital car architectures?  

- interoperable, addressing the requirements for autonomous, electric and connected  vehicles

- Building on the next generation of digital technologies

- creating an equal level playing field for OEMs, suppliers and digital technology and service providers 

Conclusions



➢ECSEL Joint Undertaking: https://www.ecsel.eu/

➢Fireside Chat on Next Generation IoT and Edge Computing, Meeting of

11 high level experts, 9 Mar 2021 – Report: www.ngiot.eu

➢Next Next Generation IoT and Edge Computing Strategy Forum, 

Public open virtual meeting, 22 April 2021 – Report: www.ngiot.eu

➢HORIZON Europe InfoDays Cluster 4 on 29-30 June 2021

→ Topic recordings: From Cloud to Edge to IoT
https://www.horizon-europe-infodays2021.eu/event/cluster-4-digital-industry-space

Relevant Information

https://www.ecsel.eu/
http://www.ngiot.eu/
https://www.ngiot.eu/event/next-generation-iot-and-edge-computing-strategy-forum/?instance_id=129
http://www.ngiot.eu/
https://www.horizon-europe-infodays2021.eu/event/cluster-4-digital-industry-space/destination-3-world-leading-data-and-computing-technologies
https://www.horizon-europe-infodays2021.eu/event/cluster-4-digital-industry-space/destination-3-world-leading-data-and-computing-technologies

