
SOAFEE Special Interest Group

Bernhard Rill
May 2025

SOAFEE in an OSS World



2 SOAFEE Special Interest Group
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SOAFEE Ecosystem
Bringing automotive, software and cloud providers together for the development of the SDV

Governing Body Voting members

New:
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Common Heterogeneous Silicon Hardware

OS / Hypervisor

Infotainment App

CI/CD (Continuous Integration / Continuous Delivery)

ADAS Service

Mixed Critical 
Orchestrator

Containerized App deployment

Firmware

= container

S O A F E E

Container runtime

Virtual Heterogeneous Compute Environment
Orchestrator

OS / Container

S O A F E E

ISA Parity

SOAFEE Architecture Methodology

Infotainment App ADAS Service

Microkernel

Microkernel 
Container runtime
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SOAFEE: The fundamentals

Ecosystem
• Members working together, in a SIG, to create Standards based Commercial and Open-Source offerings for the Automotive world
• May belong to COVESA, EclipseSDV, AUTOSAR or other Automotive based technology organizations

Architecture Methodology
• Community driven architecture 

methodology focusing on a broad range 
of problem domains and technologies 
for the SDV 

• One way, not the only way!

Reference Implementation
• Edge Workload Abstraction and 

Orchestration Layer is a reference 
implementation for education about  
the SOAFEE Architecture and Vision

 
• “OS/Hypervisor layer and above”.

Blueprints
• Applications that use, contributes to or extends the SOAFEE architecture 
• i.e. Example applications, Tool methodologies, new OS components, enhancements, standards-based implementations or …

SIG
• Governing Body
• Marketing Steering Committee
• Technical Steering Committee
• Working Groups

• Discussing, Exploring and Promoting 
technologies & standards for the SDV in 
the SOAFEE Ecosystem
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SOAFEE Architecture
From cloud-native technologies to SDV development and deployment

• AI – Standardize APIs for 
Workload scheduling 

• Heterogenous & Mixed Criticality

• Data Traffic Determinism (TSN)

• Functional Safety & Security

• Standard APIs for Automotive HW

• Secure Over-The-Air Update

• Multi-Tenant code repositories

• Multi-Project/Company CI

 

Building the SDV Today

• Containers (OCI Compliant)

• Orchestrators

• Hypervisors

Prove that Cloud Native technologies 
have a place in Automotive

Delivering End-to-End Software Solutions for 
Automotive 

The beginning

Software Portability and Hardware Abstraction!
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SOAFEE Blueprints
Contributions from the SOAFEE community to forward the SOAFEE initiative 

What is a SOAFEE Blueprint?

• A SOAFEE Blueprint is any use of, or 
contribution to, the SOAFEE architecture 
including, but not limited to, example reference 
applications. 

• A SOAFEE Blueprint: 
• Can compromise work from multiple member 

companies. 
• Can involve members work/components as a 

part of their membership of other SDV 
Alliance Members (e.g. COVESA, AUTOSAR, 
and Eclipse SDV).

• Should help advance the SOAFEE architecture 
through the technical working organization.

• Will be promoted externally as part of 
ongoing SOAFEE marketing. 

SOAFEE Blueprints in Action

• Recently submitted/published SOAFEE Blueprints
• Open AD Kit v2 – Autoware
• ADAS application – Leddartech
• Orchestration (BlueChi) – Red Hat
• Orchestration (Piccolo) – LGE
• Orchestration (AosEdge) – EPAM
• Determinism (Lingua Franca) – Denso
• Virtual IVI (vSkipgen) – Panasonic
• Hypervisor (Virtio) – Panasonic

• For blueprint demonstrations visit :
• www.soafee.io

• For information on submitting blueprints visit :
• www.soafee.io/bluerprint_form

30+ Blueprints in funnel

http://www.soafee.io/xxx
http://www.soafee.io/bluerprint_form
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SOAFEE
Year 4 – the year of 

execution and scaling
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SOAFEE Journey

Delivery of SOAFEE 
architecture 1.0

GitLab Reference 
Software made public

SOAFEE reached 115 
members

SOAFEE 
consortium 

formed

2 0 2 1 2 0 2 2 2 0 2 3 2 0 2 4 2 0 2 5

EWAOL 
introduction

Formed 
the SDV 
alliance

SOAFEE.next

Major OEMs 
join SOAFEE

Beyond SOAFEE.next

Industry building 
Blueprints on SOAFEE 
virtual platforms with 

ISA parity

Roll out technologies 
and standards 

through Blueprints
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SOAFEE.next
3 key introductions moving the initiative forward using EWAOL 2.0

• Functional Safety and Mixed 
Critical Orchestration Hardware 
and Software

• Arm’s new Automotive focused 
Reference Design 1 hardware 
solution for automotive.

• Strong alignment through firmware 
abstraction (RD-1 AE) APIs to 
EWAOL 2.0 moving forward.

• “Firmware and below” for all 
compute cores.

RD-1 AE Virtual Platforms CI/CD & Services

Development without silicon

• Delivered through community 
members such as Siemens, 
Cadence and Corellium

 
• Integrated with SOAFEE SIG for 

open-source development

• Take advantage of environmental 
compute parity of the ISA in the 
Cloud and in the Car

Software Assurance and services

• Linaro – SOAFEE Integration Lab

• Enabling the software stack
SOAFEE validation

Available today
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Arm RD-1: Mixed Criticality and Virtual Platform
Full cloud-hosted virtual environment – enablement on virtual hardware 

Virtual RD-1 AE 

Primary Compute (Neoverse V3AE)

EWAOL / AutoSD Zephyr

DDS

MHU, 
Shared 

Memory

Safety Island (Cortex-R82AE)

Corellium RD-1 AE Virtual Platform

AWS Graviton Bare Metal

Autoware Application
Control Feature via 

Autoware

https://arm-auto-solutions.docs.arm.com/en/v1.1.1/
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Host/x86 hardware 

Traditional Virtual Platforms Shortcomings
Too Slow, Binary Incompatible, Too Abstract and Complex 

Level 0 Level 1 Level 2 Level 3 Level 4

References: adapted from prostep 2020 – Requirements for the Standardization of Virtual Electronic Control Units (V-ECUs)

Production (source)Simulated

Sym environment Host/x86 compiled Target/Arm compiled

Application

Middleware

OS

Driver

Production (binary)Abstracted component

Complete vECU 

instruction set 

simulator

Not binary-accurate
Cross Compiled

No validation against target Arm ISA

Very slow execution
Emulation overhead due 

to use of DBT*

*DBT = Dynamic Binary Translation
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ISA Parity Enables Cloud-to-Car Software Portability
Unique, Arm Only Capability

Functional target software is 
validated continuously

Native execution
No cross-compilation

Arm 
Server IP

Identical ISA

Cloud/OnPrem Platform Car Platform

Build once, test everywhere — the same 
artifacts run natively from virtual 
platforms to edge deployments

Arm 
Automotive 
Enhanced IP

virtual prototypes containers algorithms/libraries
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V I R T U A L  P R O T O T Y P I N G  S O L U T I O N S

Virtual Prototyping Solutions 

Arm
Server IP 
(AArch64) Arm Compute Subsystem 

AArch64Identical ISA

Arm Compute Subsystem

AArch64Identical Binary

Automotive Applications

S O F T W A R E  &  F I R M W A R E

C L O U D  /  I S A  P A R I T Y
Pre - Design

V I R T U A L  

H A R D W A R E
Pre - Silicon

 

C A R  P L AT F O R M
Post - Silicon

Safety
Island

Safety
Island

Enables “Shift-Left” development 

Applications, OS/RTOS, Middleware & FW Vendors
STL

P    Binary Compatibility
  P    Register Compliance
  P    API Equivalence

P    Binary Compatible 
  P    Register Compliant
  P    API Equivalence
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Host/Arm hardware 

Arm Native Execution Advantages
Faster, Binary compatible, No cross compilation

Level 0 Level 1 Level 2 Level 3 Level 4

Production (source)Simulated

Sym environment

Application

Middleware

OS

Driver

Production (binary)Abstracted component

Complete vECU 

native acceleration

No cross compilation
High binary parity with physical target

~100x Faster execution
Slim emulation layer than DBT*

Host/Arm compiled Target/Arm compiled

References: adapted from prostep 2020 – Requirements for the Standardization of Virtual Electronic Control Units (V-ECUs)

*DBT = Dynamic Binary Translation
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AUTOSAR/SOAFEE
Joint Group (JG)
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Primary use case for SOAFEE/Adaptive AUTOSAR
Cloud native development

• Development of software for SDV requires typical devops lifecycle

• Big advantage comes from:
• Develop in cloud
• Test in cloud
• Deploy to vehicle

• Including
• Shift-left (develop before silicon is available)
• Develop anywhere
• No limit to number of developers
• Faster regression testing
• CI/CD
• Environmental parity means more accurate testing
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Workflow

Development, Test

Adaptive Target

OTA Client

V-UCM

K3SUCM

ContainerNot container

Other Target

K3S



19 SOAFEE Special Interest Group

Primary use case for SOAFEE/Classic AUTOSAR
Image deployment to many-core microcontrollers

• Many core microcontrollers represent a good fit for zonal controllers
• Each core hosts a single, separate Classic AUTOSAR stack
• Each stack could be developed in the cloud, deployed to a core

• Advantage comes from:
• Develop in cloud with some testing
• Deploy to vehicle
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Workflow

Development, Test

Adaptive Target

OTA Client

V-UCM

Multicore microcontroller

Core 0 image

Core 1 image



Thank You
Danke

Gracias
谢谢

ありがとう
Asante
Merci

감사합니다
धन्यवाद

Kiitos
شكرًا

ধন্যবাদ
SOAFEE Special Interest Groupתודה



The Arm trademarks featured in this presentation are registered 
trademarks or trademarks of Arm Limited (or its subsidiaries) in 

the US and/or elsewhere. All rights reserved. All other marks 
featured may be trademarks of their respective owners.

www.arm.com/company/policies/trademarks

SOAFEE Special Interest Group
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Industry Collaboration to Standardize Automotive Software

Trusted Firmware

Hypervisor

RT-Linux RT-Linux

Time Sensitive Networking

RTOS

BlueChi/Pullpiri K3s OCI uKernel base OCI

OTA agent

E
W

A
O

L
1

Container Container

SoC

Container

Soft real time 

workloads

Hard real time 

workloads

Soft real time 

workloads

Virtual prototype

Cloud

1. Edge Workload Abstraction and Orchestration Layer; 2. As of Mar. 2025

SOAFEE Architecture

ISA Parity
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