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SOAFEE Membership — April 2024

Member Type

Institution

Academic

3 SOAFEE Special Interest Group

ODM |
‘ Tierl
7/’/

D

 OEM

Tierl

= OSV
= CSP
= SiP
= ISV

S
Academic
EDA
Other
ODM

Institution

118 Members

19 Memberships
in progress

42 companies
expressed interest

6 New OEMs in
discussion
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SOAFEE Membership — April 2024

Member Region

China
|

’_Japan
Korea

- T~

Germany
Canada
‘lll Austria
Switzerland / | France
Sweden

Poland ltaly/ \
Netherlands Israel
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Global
representation

Major automotive
regions well
represented

Looking at more
members from
China (in progress)
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SOAFEE —the journey so far

~120 members across the
automotive and software
ecosystem

- OEMs and Tier 1s

- Silicon partners

« OSVs, ISVs and CSPs

« System Integrators

- Technology providers

- Academic institutions

« Automotive consortiums
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>30 ongoing SOAFEE projects,
PoCs & demonstrators

e Different workloads
including :
- ADAS /AD
- IVI/ Cockpit
- Connected car

e Based on both EWAOL and
commercial software

*  Some demonstrators running
on vehicle chassis

Roadmap to mixed critical
compute (2025)

Utilizing member and
community projects

Active workgroup
participation

Demonstration based on
existing SOAFEE blueprint
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SOAFEE marketing — 2024 so far

Huge presence at key automotive events

CES 2024 - January —
Las Vega

ACC USA — March - Detroit

Embedded World 2024 —
April - Germany
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A new alliance

« |nitial collaboration
between 4 SDV
organizations

- Bringing over 500
automotive and software
ecosystem companies to
meet the needs of the
software-defined vehicle

- Combines cloud to edge,
connected car, open
source, open standards,
safety, and real time
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Established standardized
software framework and
E/E system architecture

AUTOES SAR"

New collaboration
between key
automotive organizations

Eclipse Software Defined Vehicle

Wide range of 0SS projects,
both in-vehicle and for
vehicle-instrumentation
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Connected vehicle
extensible data model
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Over 500 automotive
and software ecosystem
partners represented

SDV

ALLIANCE
¥ e
w7
X SOAFEE QVJ |
Cloud-native development ‘
and deployment architecture
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SOAFEE Blueprints

- A SOAFEE Blueprint is a reference application fullstack software solution that is guided
by an automotive software defined use-case used to validate SOAFEE architectural
concepts. The Blueprint application can be open source and would be provided as
part of the Blueprint referenced source repository. Blueprint applications may also be
delivered in binary form in an application container.

- SOAFEE Blueprint examples include:
VI Blueprint
Connected car and security Blueprint
- ADAS Software Blueprint
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SOAFEE Blueprints — example : Autoware ADAS/AD Kit Blueprint

V2 architecture

Container Container Container Container

. . Vehicle
Perception § § Planning Interface

Virtual Network

S SOAFEE

Reference Implementation
(EWAOL)

(SystemReady Compliant Firmware)

Arm - based Hardware Platform
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Open AD Kit — Mixed Criticality and Physical Hardware
Embedded World 2023

AADP (Neoverse-N1)

S32Z (Cortex-R52)

Autoware

Ethernet

Control Feature from Autoware

DDS

EWAOL

Zephyr

* The software stack is deployed on the AADP (main compute) and the S327 (critical

11

compute)
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Open AD Kit — Mixed Criticality and Virtual Hardware

Embedded World 2024

AWS EC2 Graviton 3 (Neoverse-V1)

Corellium Model (Cortex-R82)

Autoware

Ethernet

Control Feature from Autoware

DDS

EWAOL

Zephyr

-- The software stack is deployed in the cloud using EC2 Graviton (main compute) and
Corellium virtual hardware (critical compute)

12
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Open AD Kit — Mixed Criticality and Virtual Hardware

2024 : Full cloud-hosted virtual environment — Arm RD-1 AE enablement on virtual hardware

RD-1 AE
Primary Compute (Neoverse V3AE) Safety Island (Cortex-R82AE)
N MHU Control Feature via
A Appl ’
utoware Application Shared Autoware

Memory

DDS
EWAOL Zephyr

Corellium Virtual Prototype

AWS Graviton Bare Metal
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arm

Year 3 — execution
The road to Mixed
Critical Orchestration'
(MCO)
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The route towards Minimal Viable Product for MCO

Heterogeneous Containers

15

OCI compliant delivery to
Real Time and MCU
environments

Enable us to deploy to
Cortex-A, Rand M

SOAFEE Special Interest Group

TSN into Containers

Realtime networking
through CNI interface

How to mitigate non-
deterministic behavior
through veth and bridge

Orchestrator Namespace

* Define parts of the k8s
namespace that are
mandatory for automotive

* Enables commercial
orchestrators to focus on key
functions
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Collaboration is key — using blueprints to bring MCO to life
The road to the MCO goal of SOAFEE SIG

EWAOL

Open AD Kit

Blueprint
uKernel uKernel
OCl| OCl

PICCOLO
. PICCOLO ; PICCOLO.+ Standard
Blueprint BlueChi k8s API
Eclipse SDV /
' BlueChi
BlueChi
K8s API
‘Allow List’
OCl + TSN SOAFEE MCO SOAFEE MCO

TSN MVP v1.0
PoC
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Delivering a mixed critical environment

OADK ‘A’ Workloads OADK ‘R’ Workloads

BlueChi + PICCOLO OCI Runtime

uKernel base OCI

RT Linux RT Linux

Hypervisor

Cortex-A Cortex-R

EWAOL

TSN
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SOAFEE : The Foundation
SOAFEE

- The development community organization which promotes standards for SDV.
- This includes the Architecture, Working Groups and GTM activities.

EWAOL
- Edge Workload Abstraction and Orchestration Layer is a reference OS stack that |0|0
conforms to SOAFEE defined standards.
* It is best described as the “OS/Hypervisor layer and above”. |0|0
Arm RD-1 AE

- Arm’s new Automotive focused Reference Design 1 hardware standard for automotive.
- Software layers are considered as “Firmware and below” for all compute cores.

- Strong alignment through firmware abstraction (RD-1 AE) APIs to the EWAOL (“OS and
above”) layers moving forward.
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SOAFEE Roadmap

SOAFEE reached 115

members
Delivery of SOAFEE
architecture 1.0 SOAFEE' next

GitLab instruction set e b ildine o

SOAFEE made public OEMs Formed \ g
. EWAOL ot the SDV SOAFEE platforms

consortium ] ) join R

fovnie introduction SOAFEE alliance wi parity

| | | |
| | ! : o |

20 SOAFEE Special Interest Group g S O A F E E



EWAOL 2.0

» Safety Island FW + “meta-ewaol” SW

i Blueprints

Safety I OS/RTOS & Containers '
- 0S | RTOS o | )

Island | | \ 1 | Frameworks / Orchestration |1 — meta etwam
Firmware ; L § o — i (yocto)

! L ypervisor (optiona :
arm : RD1-AE Firmware o =

. 1 | Standards-Based Firmware } O I'M systemReady

Automotive i

Enhanced | RD-1 AE |
Hardware | i
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Virtual prototyping enables “shift left” development

22

Cloud / ISA Parity

Pre - Design

I I

MR
rrr

i

Arm
AArch64

Identical ISA

Virtual Platforms

o=
— ¢

Physical Platform

Post - Silicon

AArch64

Pre - Silicon
AArch64 Identical ISA
o
> A >
Safety b
Island
Arm RD-1 AE

Safety
Island

Arm RD-1 AE

L SOAFEE Blueprints

meta-ewaol

Safety Island Applications
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Arm RD-1 AE Firmware
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Thank You
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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
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