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About myself(Yuichi Kusakabe)
■ 2005/4 Automotive Tier1 in Japan

● Renesas H8S AVN power control(Non-OS)

● Panasonic UniPhier USB-Audio(Fastest in the industry with HDD transfer 

function)

■ 2009/12  Working together with in Japan OEM

■ Engaged in the R&D of SoC for next-generation IVI and multimedia OS

■ 2011/1 Paradigm shift to use OSS

● Renesas RMA1 Linux-PF Project Leader, AGL Board Member

● Renesas R-Car M2/H3/M3 Fast Boot, Java, HTML5 browser

■ 2020/6 Join Honda Motor in IVI software development team

● Qualcomm SA8155P AAOS based IVI Lead Architect

■ 2024/4 Launched Honda OSPO(Open Source Program Office)

● SDV(Software Defined Vehicle) SW Chief Architect and OSPO Tech Lead



Honda Software Studio in Japan



Honda Software Studio Osaka

https://www.linkedin.com/posts/honda_honda-opens-honda-software-studio-osaka-activity-
7343831669528825857-
bPm7/?utm_source=share&utm_medium=member_desktop&rcm=ACoAAB5nrOEBWAmZfu1NW1GF7jhZL7dPXkQubg
c

https://www.linkedin.com/posts/honda_honda-opens-honda-software-studio-osaka-activity-7343831669528825857-bPm7/?utm_source=share&utm_medium=member_desktop&rcm=ACoAAB5nrOEBWAmZfu1NW1GF7jhZL7dPXkQubgc
https://www.linkedin.com/posts/honda_honda-opens-honda-software-studio-osaka-activity-7343831669528825857-bPm7/?utm_source=share&utm_medium=member_desktop&rcm=ACoAAB5nrOEBWAmZfu1NW1GF7jhZL7dPXkQubgc
https://www.linkedin.com/posts/honda_honda-opens-honda-software-studio-osaka-activity-7343831669528825857-bPm7/?utm_source=share&utm_medium=member_desktop&rcm=ACoAAB5nrOEBWAmZfu1NW1GF7jhZL7dPXkQubgc
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Background of In-House Software 
development



7
https://global.honda/en/brand/hondaism/

About Honda's DNA (Waigaya and A00)

https://global.honda/en/brand/hondaism/


8
https://global.honda/sustainability/cq_img/report/pdf/2013/report_2013-09.pdf

About Honda's DNA (120% products quality)

https://global.honda/sustainability/cq_img/report/pdf/2013/report_2013-09.pdf


9
https://osseu2024.sched.com/event/1ej2Q/how-did-you-cook-it-about-hondas-aosp-based-iviin-vehicle-

infotainment-system-yuichi-kusakabe-honda-motor-co-ltd

Background of In-House IVI Software development
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Background of In-House IVI Software development

https://osseu2024.sched.com/event/1ej2Q/how-did-you-cook-it-about-hondas-aosp-based-iviin-vehicle-

infotainment-system-yuichi-kusakabe-honda-motor-co-ltd
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Background of In-House IVI Software development

https://osseu2024.sched.com/event/1ej2Q/how-did-you-cook-it-about-hondas-aosp-based-iviin-vehicle-

infotainment-system-yuichi-kusakabe-honda-motor-co-ltd



23M/Y US ACCORD IVI system

https://osseu2024.sched.com/event/1ej2Q/how-did-you-cook-it-about-hondas-aosp-based-iviin-vehicle-

infotainment-system-yuichi-kusakabe-honda-motor-co-ltd



Overview of the SDV



What is SDV？

Software

Defined

Vehicle



Example of SDV(Software Defined Vehicle) system

https://sched.co/1eKvI

https://sched.co/1eKvI


Example of SDV(Software Defined Vehicle) system

https://sched.co/1eKvI

https://sched.co/1eKvI


Example of SDV(Software Defined Vehicle) system

https://sched.co/1eKvI

https://sched.co/1eKvI


Key points of the SDV



Key points of the SDV SW architecture
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Issue 1: Use of high-performance HW(SoC)
- An example of a high-performance SoC -

⚫ CPU cores: 32 Arm® Cortex®-A720AE CPU cores delivering over 1,000k DMIPS performance

⚫ Real-time processing: 6 Cortex-R52 CPU cores (lockstep) delivering >60k DMIPS performance and 

achieving ASIL D

⚫ AI accelerators: up to 400 TOPS of AI accelerators

⚫ GPUs: up to 4 TFLOPS GPUs on board to provide superior graphics processing performance

⚫ Chiplet technology: AI performance and graphics processing performance can be extended by applying 

chiplet technology.

SW/architecture needed to bring out HW SPECs comparable to those of 

high-performance PCs

https://www.renesas.com/ja/about/newsroom/renesas-unveils-industry-s-first-
automotive-multi-domain-soc-built-3-nm-process-technology

https://www.renesas.com/ja/about/newsroom/renesas-unveils-industry-s-first-automotive-multi-domain-soc-built-3-nm-process-technology
https://www.renesas.com/ja/about/newsroom/renesas-unveils-industry-s-first-automotive-multi-domain-soc-built-3-nm-process-technology


Issue 2: Achieving different application requirements in one SoC

Can applications with different characteristics be updated appropriately 

while maintaining loose coupling?

highly updated

ASIL

High SPEC SoC

Loosely coupled 

software



Issue 3: Asset diversion of RTOS-based software

The Linux Kernel also supports real-time thread, However use it with 

caution!

- Linux Kernel scheduling policy - - List of AOSP RT threads -

https://man7.org/linux/man-pages/man2/sched_setattr.2.html

https://man7.org/linux/man-pages/man2/sched_setattr.2.html


Issue 4: Consideration of different life cycles

Even the SW and version used has a different lifecycle

- EOL for Linux Kernel (6 to 2 years) - - EOL for ACK(Android Common Kernel) (4 years) -

https://www.kernel.org/category/releases.html
https://source.android.com/docs/core/architecture/kernel/android-common

https://www.kernel.org/category/releases.html
https://source.android.com/docs/core/architecture/kernel/android-common


Issue 5: Lead time for development environment

The lead time of the development environment also affects the 

speed of SW development.

- The long road to SW development - - An example of development using OSS -

⚫ NDA

⚫ SoW

⚫ AAA contracts

⚫ BBB contract

⚫ CCC contract



Issue 6: Automotive Safety Integrity Level(ISO26262)

Complexity of mixed SW from QM to ASIL-D

https://www.automotivelinux.org/wp-
content/uploads/sites/4/2018/06/agl_software_defined_car_jun18.pdf

https://www.automotivelinux.org/wp-content/uploads/sites/4/2018/06/agl_software_defined_car_jun18.pdf
https://www.automotivelinux.org/wp-content/uploads/sites/4/2018/06/agl_software_defined_car_jun18.pdf


Issue 7: Software Bill Of Materials 

https://2025.msrconf.org/details/msr-2025-keynotes/1/Mining-BOMs-for-Improving-
Supply-Chain-Efficiency-Resilience

NOASSERTION: Package Download Location

https://2025.msrconf.org/details/msr-2025-keynotes/1/Mining-BOMs-for-Improving-Supply-Chain-Efficiency-Resilience
https://2025.msrconf.org/details/msr-2025-keynotes/1/Mining-BOMs-for-Improving-Supply-Chain-Efficiency-Resilience


Cooperation with the OSS community



Lots of OSS communities involved in SDV

https://www.linuxfoundation.org/projects

https://www.linuxfoundation.org/projects


https://docs.automotivelinux.org/en/salmon/

https://docs.automotivelinux.org/en/salmon/


• VirtIO available in UCB for hypervisor use cases

• Non-hypervisor (loopback) use cases complete for Quillback

• Unified HMI – Virtual display used by different ECUs based on VirtIO (Panasonic)

• SDV reference PF under development

AGL SDV Expert Group

https://lf-automotivelinux.atlassian.net/wiki/spaces/VE/overview

https://lf-automotivelinux.atlassian.net/wiki/spaces/VE/overview
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Mapping of SDV architecture and OSS



Hypervisor: Xen

https://wiki.xenproject.org/wiki/Xen_ARM_with_Virtualization_Extensions_whitepaper

Xen is type-1 hypervisor: it runs directly on the hardware, everything else in the system is running as a virtual 

machine on top of Xen, including Dom0, the first virtual machine. Dom0 is created by Xen, is privileged and 

drives the devices on the platform. Xen virtualizes CPU, memory, interrupts and timers, providing virtual 

machines with one or more virtual CPUs, a fraction of the memory of the system, a virtual interrupt controller 

and a virtual timer

https://wiki.xenproject.org/wiki/Xen_ARM_with_Virtualization_Extensions_whitepaper


VirtIO support for Xen

https://xenproject.org/blog/xen-project-releases-version-4-17-with-enhanced-
security-higher-performance-improved-embedded-static-configuration-and-
speculative-mitigation-support/
https://sched.co/1uFjM

https://xenproject.org/blog/xen-project-releases-version-4-17-with-enhanced-security-higher-performance-improved-embedded-static-configuration-and-speculative-mitigation-support/
https://xenproject.org/blog/xen-project-releases-version-4-17-with-enhanced-security-higher-performance-improved-embedded-static-configuration-and-speculative-mitigation-support/
https://xenproject.org/blog/xen-project-releases-version-4-17-with-enhanced-security-higher-performance-improved-embedded-static-configuration-and-speculative-mitigation-support/
https://sched.co/1uFjM


Xen ASIL(ISO26262)

https://sched.co/1zfmK?_gl=1*q8me9s*_gcl_au*MTM1ODMwNDA4MS4x

NzUwNDk5NTU0*FPAU*MTM1ODMwNDA4MS4xNzUwNDk5NTU0



RTOS: Zephyr

https://www.zephyrproject.org/project-members/

https://www.zephyrproject.org/project-members/


RTOS: Zephyr

https://2025.msrconf.org/details/msr-2025-keynotes/1/Mining-BOMs-for-Improving-
Supply-Chain-Efficiency-Resilience

https://2025.msrconf.org/details/msr-2025-keynotes/1/Mining-BOMs-for-Improving-Supply-Chain-Efficiency-Resilience
https://2025.msrconf.org/details/msr-2025-keynotes/1/Mining-BOMs-for-Improving-Supply-Chain-Efficiency-Resilience


Zephyr ASIL(ISO26262)

https://sched.co/1urXZ

https://sched.co/1urXZ


Zephyr ASIL(ISO26262)

https://sched.co/1urXZ

https://sched.co/1urXZ


Zephyr ASIL(ISO26262)

https://docs.zephyrproject.org/latest/contribute/coding_guidelines/index.html



Zephyr ASIL(ISO26262)

https://sched.co/1urXZ

https://sched.co/1urXZ


Unified HMI

https://github.com/unified-hmi

"Unified HMI" is a Software-Defined display virtualization platform based on VirtIO GPU tecnology. Unified HMI 

allows for flexible development of the entire cockpit and cabin UI/UX, across multiple displays, independent of 

hardware and OS configuration.

https://github.com/unified-hmi


VSOMEIP

https://covesa.global/project/vsomeip/

https://covesa.global/project/vsomeip/


DLT(Diagnostic Log and Trace)

https://github.com/COVESA/dlt-daemon

https://github.com/COVESA/dlt-daemon


Verified Boot

https://source.android.com/docs/security/features/verifiedboot/dm-verity

https://source.android.com/docs/security/features/verifiedboot/dm-verity


MACSec

https://source.android.com/docs/security/features/verifiedboot/dm-verity

https://source.android.com/docs/security/features/verifiedboot/dm-verity


GKI(Generic Kernel Image)

https://source.android.com/docs/core/architecture/kernel

https://source.android.com/docs/core/architecture/kernel


A/B Software update

https://source.android.com/docs/core/ota/reduce_size

https://source.android.com/docs/core/ota/reduce_size


SBOM(SPDX and SPDX Tools)

https://2025.msrconf.org/details/msr-2025-keynotes/1/Mining-BOMs-for-Improving-
Supply-Chain-Efficiency-Resilience

https://2025.msrconf.org/details/msr-2025-keynotes/1/Mining-BOMs-for-Improving-Supply-Chain-Efficiency-Resilience
https://2025.msrconf.org/details/msr-2025-keynotes/1/Mining-BOMs-for-Improving-Supply-Chain-Efficiency-Resilience


？



AGL announced a SDV Reference PF named SoDeV





SDV Reference PF PoC

https://lf-

automotivelinux.atlassian.net/wiki/spaces/VE/pages/357138436/2025CY1Q+AGL+AMM+Honda+

and+Renesas+SDV+Reference+PF+PoC



Conclusion



Conclusion

⚫ There are many many challenges to achieving SDV

⚫ It is impossible to achieve it alone

⚫ However, the OSS community already has many solutions

⚫ We need to move forward together with the OSS community

SoDeV in the AGL SDV Reference PF is one of the keys



Additional information



ELISA WS Volovo Cars@Lund

https://directory.elisa.tech/workshops/index.html

https://directory.elisa.tech/workshops/index.html


AGL All Member Meeting Summer@Berlin

https://events.linuxfoundation.org/agl-amm-summer/

https://events.linuxfoundation.org/agl-amm-summer/


Xen Summit＠San Jose

https://xenproject.org/resources/xen-
summit/?__hstc=160532258.00eccca6333ba5968e896b37ab6f0145.1750499482307.175058
8899241.1750609317399.7&__hssc=160532258.5.1750609317399&__hsfp=191911065

https://xenproject.org/resources/xen-summit/?__hstc=160532258.00eccca6333ba5968e896b37ab6f0145.1750499482307.1750588899241.1750609317399.7&__hssc=160532258.5.1750609317399&__hsfp=191911065
https://xenproject.org/resources/xen-summit/?__hstc=160532258.00eccca6333ba5968e896b37ab6f0145.1750499482307.1750588899241.1750609317399.7&__hssc=160532258.5.1750609317399&__hsfp=191911065
https://xenproject.org/resources/xen-summit/?__hstc=160532258.00eccca6333ba5968e896b37ab6f0145.1750499482307.1750588899241.1750609317399.7&__hssc=160532258.5.1750609317399&__hsfp=191911065


Open Source Summit Japan

https://events.linuxfoundation.org/open-source-summit-japan/

https://events.linuxfoundation.org/open-source-summit-japan/


Thank you very much

Let's build the future together
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