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Greetings Astemo

Mobility Beyond

Astemo Logo Corporate Slogan Logo

Mobility Beyond
Combining the first letters of the words "Advanced Sustainable Our slogan reflects Astemo’s dedication to realizing a sustainable society
Technologies for Mobility" to form "Astemo," the new name clearly and improving the quality of life for everyone. It expresses our commitment
describes the mission of the integrated company: To provide a safe, to go beyond technological and personal limits, overcome all types of
sustainable, and comfortable mobility life through technologies that barriers (whether national, cultural, industry, or organizational), and enable
contribute to an advanced and sustainable society. all people to realize greater freedom in their lives, by delivering advanced

mobility technology and product solutions to the world.
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2-1. Market Trend [Architecture]
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B E/E Architecture is evolving from distributed to centralized, accelerating HW/SW decoupling.
B Evolving performance & functionality by software, achieving above on high-performance HW

2025 2028
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2-2. Market Trend [Software-Defined Vehicle] Astemo
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B As user needs diversify, the business model is shifting to continuous improvement model.
B Monozukuri transforms to DevOps. Software-Defined Vehicle is better approach for vehicle evolution.

BMChange of automotive business BTransformation of Monozukuri (Development Process)

One-time Sales Business V-process Hardware-Defined Vehicle
Development SW1 =~ SW1" "SW1”
App.2 [ ApPD.2 EEEEADPD.2 P W T XD
P App.1 NEPlApp.1 g App.1 | .
S m m Design Validation SW2 SW2’
S o I A
Value —
—— . SW3
Lifetime Implementation (o
Vehicle Evolution Business DevOps Software-Defined Vehicle

LIRS 5 LEE 5 s & Development
& OO TOWGs 0WOY () S Wi O hwi
valve ——— fm» Operation ool e

Lifetime OWMNOw =l
operate _
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2-3. Vision: Vehicle Evolution Astemo
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B Defined the essential functions as: Collection—Analysis—Creation—Development—Update.

B For following the change of user needs, a platform that can accelerate this cycle is necessary.

Trend/ Creation
Social issue

Create innovative value
@ ., (services/functionalities)
@ O through co-creation with

Q2. OEMs/service providers

Social service T

Collected data storage/ _ saa @
management/analysis == | &=
and sharing with . O Data
service providers . analytics

Requirement
(New value)

Collection Vehicle

& Update | | data Development

Software

Data collection from
vehicles after sales and
software updates

J Implement innovative value
(2 Into services / systems
(on-boarding, backend)
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2-4. Approach: loV (Internet of Vehicles) Platform Astemo
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W Platform to realize the cycles(collection, analysis, creation, development, update) for vehicle
evolution through on-board and backend collaboration

loV Platform

Backend
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2-5. 1oV Platform: Software Architecture Astemo
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® Cloud-native Software Architecture for SDV to realize Updatable Vehicle
B |0V PF is referring to SOAFEE / Eclipse SDV and provides platform services as extension.

. a
Analysis Backend

7 On-board

Application / UX

Vehicle Abstraction Layer (Vehicle API)

e e

Collection, Update

Application

Platform
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2-6. loV Platform: Software Architecture
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B Cloud-native Software Architecture for SDV to realize Updatable Venhicle

Dev

. Data Collection ML A
S Analysis Ops
7= On-board

Application / UX

Vehicle Abstraction Layer (Vehicle API)

Vehicle Service

Software Platform

Ops

Application

e
In-vehicle
Data Lake
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| Data Collection| | On-board Test|

Platform

On-board
Mirror

Virtual
Environment

Open
Asset

Digital
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Virtual
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Vehicle
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Il loV PF is referring to SOAFEE / Eclipse SDV and provides platform services as extension.
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2-7. 1oV Platform: Software Architecture
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B Cloud-native Software Architecture for SDV to realize Updatable Venhicle
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3-1. Main Use-case for Virtual Environment

Astemo
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B Traditional use-case of virtual environment contributes efficient software development.
B In value-first development, virtual environments are also used for efficient PoV/PoC.

Software Development Phase

W Purpose
Accelerate SW development without HW

B Reason
Delay decision on HW selection as
much as possible

System Development

control dev

Idea Creation Phase (Value-First Development)

W Purpose
Accelerate Idea development by virtual environment

B Reason
-Evaluate “value” of Idea in virtual environment
-Reduce effort needed for deployment

|Idea Creation (PoV / PoC)

Creationa | PV ) Evaluation :Qos
Implementation (Simulator) o
o—)
Product

PoV: Proof of Value, PoC: Proof of Concept

© Astemo, Ltd. All rights reserved.
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3-2. Major Challenging : Compatibility

B Difficult to find fully compatible HW with both cloud and SoC, trade off between compatibility
(accuracy) & performance, necessary to select appropriate virtualization level for virtual vehicle

Trade-off
in virtual environment

Virtualization Level

tevel | 0 | 1 | 2 | 3 | da_| b | Cloud-native [ ECU_

Method None  Virtual Virtual Virtual Virtual Virtual Compatible Compatible None sﬂpeed
MW OS Driver HW(Partial) HW HW/(partial) HW b
: . Compatible
TN EEE | smulaion <O
i
emulation
:
Target f Target ! accuracy
HW HW (Partial) HW ot Target Target
HW o Zone
Host Host Host Host Host Host !
- =
egends: Bypassed .

App: Application, MW: Middleware, OS: Operating System

Reference & custmization : https://www.synopsys.com/content/dam/synopsys/verification/white-papers/virtual-ecu-wp.pdf

Sensor/Actuator ECUs
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3-3. Major Challenging : Cost-Effectiveness Astemo
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B Precise virtualization on whole real vehicle causes expensive. Cost-effective way is necessary.
B Example: network consolidation, zone ECU abstraction, reuse of existing real ECU.

cmx> Real E/E Architecture

d Virtual E/E Architecture

Virtual Central ECU (AD/PT/CH/IVI/Body) . :
St
Central ECU _ECeSr sw—] | _ Virtual Virtual
Main Board IVI Board Zone ECU Sensor /
Main Board _Brake ~m Actuator. )
PT SW o emu RTOS RTOS

AD SW
VI Board
| SW

Virtual Network

Digital Twin g l Plant

Simulator Simulator

Back Plane

= Real Network

gﬂ Real HW
— (ECU/Plant)

Hi-Perf HW
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3-4. Example of Virtual Environment (case 1)
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B Utilizing PAVE360 as virtual network and collaborator with driving simulator
B Realizing ISA Parity and precise network virtualization

Manual Driving

loV Platform

EWAOL 1.0 Compatible stack

Back Plane
(SiemensEDA PAVE360)

Accounts | AWS access portal

x | @ 1729V |EC2 | ap-northeast-1 X AppStream 2.0 | ap-northeast-1 X

Amazon AppStream 20

(] 374a98c6f5bdb01c858627746f8f79773d31bd2aalfe0fe17b50036.appstream2.ap-northeast-1.aws.amazon.com,

2] m

Catalog Windows

O

My Files

Clipboard

ivities # pave_automatic_control.0.9.13.py

Server: 25 FPS
Client? 0 FPS

Vehicle: Audi Tt

ap Townol
Simulation <Gy 0:03:06
Simulated times 1.601856

Speed: 6 kn/h
Heading -90° W
Location: ( 2.0, 274.6)

pygame window (on 90df50084F59)

(-0.002458, 0.000018, 2.788843)

acc (-0.0, 0.0, 9.8)
(-0.0, 0.0, -0.0)

: compass 6.3
Height: -om

Throttle:

Steer:

Brake: —
Reverse: o

Hand brake: o

Manual: o

Gear: 1

Collision:

Number of vehicles:
Nearby vehicles:

86m Lincoln Mkz 2017

91m Ford Ambulance

91m Carlamotors Carlacola
137m Dodge Charger Police
141m Audi Tt

147m Ford Ambulance
149m Dodge Charger 2020
152m Audi A2

Weather: Clear Noon

[hitachi_run] 2:source-18387

2025-05-09 14:45:55

% @ @ =
Microphone Camera Preferences Fullscreen  Dual monitor
% 192.168.8.45 - Remote Desktop Connection

Terminal

File Panels Help

(Minteract | ¥ Move Camera

[ pisplays

~ & Global Options
Fixed Frame lidarSense
Background Color B 48; 48; 48
Frame Rate 30

» @ Grid
» [@ image v

- v
» v status: Ok
» Topic Jcarla_pointcloud
Selectable v
Style Flat Squares
Alpha 1
Decay Time 0

Size (m)
Point size in meters,

M pave.. Q

_pedal_cmd: 0.0000|0.826071

No tf data. Actual error: .

ing_wheel_angle_cm|43621 Quat_y
(H 0,0@[0000, brake| 0218628 Quat_z: -

&

Profile

RViz* (on 3ee16ba7d4sa)

i-Focus Camera == Measure * 2D Pose Estimate

2D GoalPose @ Pub

Wall Time: |1746769556.85 Wall Elapsed: |60.79
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3-5. Example of Virtual Environment (case 2) Astemo
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B Utilizing OSS as virtual network and collaborator with driving simulator
B Achieving a certain level of ISA Parity and network virtualization. However, there are limitations.

© Astemo, Ltd. All rights reserved. 18



3-6. Major Challenging : Speed & Scalability
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B Challenge
Project 1

MW-A

OS-A

HW-A

Project 2
MW-B
OS-A
HW-B

Project 3
MW-A
OS-B
HW-C

B \Who provides virtual environment ? Infrastructure Engineers or Application Engineers?
B Solution : Developer Portal which enables automatic generation of development environment

o B Solution
Application o
Engineer 1 Developer | create Digital Workspace
) Portal
® } DevOps SDV VECU
Simulator-A asse =
MLOps ¥© vVehicle
Application A select
Engineer 2 Asset &
2 OS MW loV MW
Simulator-B I
Virtual o ] ]
Envi t : : :
nvironmen Virtual HW Container Simulator
nfrastructure o: | fpe—_
ngineer
o

© Astemo, Ltd. All rights reserved.
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3-7. Example of Developer Portal Astemo
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A Developers
Request

AWS Cloud

Build
environment

Developer
Portal

Cl/CD Pipeline

A
i) 1 I |
EC2 AMI(build) ECR (build) EC2 AMI(VECU)  EC2 AMi(simular) ECR (ECU)
(NN o4 o4 o o4 o4
=5 [ N & B B 20
Ubuntu AutoSD AUTOSAR ROS2 Ubuntu AutoSD CARLA - - - ECU SW

© Astemo, Ltd. All rights reserved. 20
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3-8. Example of Developer Portal o peyons
.?. Developers
Request
el AWS Cloud
o EC2 instance EC2 instance EC2 instance
(build) (VECU) (simulator)
A
Docker k3s
& EC2 instance
LI ] +—
U Cog\er pod Code Deploy Dackpane
ser agent PAVE360
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AN S
loV Platform Create | Push CreateT T
\% [

EC2 instance (Backstage) CodePipeline ‘

Developer Portal CodeCommit
. Merge
« Build >’}8 0}8 B

— E—- B

* VECU, Sim : . :
Template  Pipeline, etc —> Branch Branch CodeBuild  Code Deploy Code Deploy :
Create (developer) (team) (VECU) (real ECU)
T T ¢ NN NN NN NN NN EAEEEEEEEEEEEEEEEEEEEEEEE T ---------------------------------------------- -:
I I
EC2 AMI(build) ECR (build) EC2 AMI(VECU)  EC2 AMI(simular)
o oo oo oo oo OO

Ubuntu AutoSD  AUTOSAR ROS2  Ubuntu AutoSD CARLA
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FY2025 Schedule on Virtual Platform Astemo

Mobility Beyond

I B Accelerating loV Platform enhancement for Next generation Central ECU

2025.6 2025.9 2025.12
Planning CSS_environment Cloud—nqtive
Porting oV PF to Seamless Deploy Evaluation s,
Virtual CSS Environment from CSS to R-Car Genb

Autoware (planned) Autoware (planned)

loV Platform loV Platform

EWAOL EWAOL

Virtual CSS
(SiemensEDA PAVE360)

d Backend cm> On-board

R-Car Gen5

© Astemo, Ltd. All rights reserved. 23



Astemo

Mobility Beyond

Contents

5. Conclusion

© Astemo, Ltd. All rights reserved. 24



5-1. Conclusion Astemo
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We introduced “Virtual Platform of IoV Platform”.

O Concept of IoV Platform
O Lessons learned : SOAFEE-aligned Virtual Platform
O Schedule towards SOAFEE.next

We welcome further SOAFEE collaboration partner.

© Astemo, Ltd. All rights reserved. 25



5-2. Exhibition Astemo
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