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How did you cook it ?

About Honda’s AAOS-based IVI System

Honda Motor Co., Ltd.  Business Development Operations,

Software Defined Mobility Development Supervisory Unit

Infotainment & Communication System Development Division

IVI Platform Development Department

Yuichi KusakabeSoftware Lead Architect



About myself(Yuichi Kusakabe)

◼ 2005/4 DENSO TEN(FUJITSU TEN)

⚫ 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(Automotive Grade Linux) Board Member

⚫ Renesas R-Car M2 original fast boot

⚫ Renesas R-Car H3/M3 Java、HTML5 browser

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

⚫ Qualcomm SA8155P AAOS based IVI Lead Architect



Honda Innovation Lab Tokyo(HIL-TKR) and new Osaka office

Just 
Opened!

Tokyo RoppongiOsaka Umeda



Part 1 Agenda : Background of In-house SW development

◼ What is IVI (in-vehicle information) system ?

◼ Honda infotainment History and Software scale

◼ Goals to aim for in IVI Software Development

◼ Basic concept of in-house software development

◼ 23M/Y US ACCORD IVI system



What is IVI (in-vehicle information) system ?

■What is IVI (in-vehicle information) system ?
An infotainment system that connects to the outside of the vehicle, adding communication functionality
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The IVI system connects various things and provides "information" and "entertainment"



Honda infotainment History and Software scale

Software is the source of competitiveness, and its scale is increasing at an accelerating pace
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Goals to aim for in IVI Software Development

Aiming to improve the efficiency and quality of software development
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Basic concept of in-house software development(2016/10)

Apply to 23M/Y US ACCORD and expand to new future and model development

Develop software that can be reused 

on multiple hardware

Honda can control the

Requirement and Specifications Honda is responsible for managing the 

software on a module-by-module basis

Resources control

Platform

Requir
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DevOps

Reduce development costs

Short-term and Low cost POC

Quality Management Software

Platform

Architecture



23M/Y US ACCORD IVI system

■Achievement

2023 Honda Accord Google Services - YouTube

The First-Ever Honda with Google built-in.

The 2023 Accord Touring Hybrid with Google 

built-in also offers an electrifying hybrid 

powertrain, 12-speaker Bose premium sound 

system, Head-Up Display, and more.

https://www.youtube.com/watch?v=-LAzwaQBnGE


23M/Y US ACCORD IVI system

IVI system will be greatly promoted on Honda.com



Part 2 Agenda : Deep dive of In-house SW development

◼ Overview of in-house software development

◼ Project management section

◼ Technical section



Part 2 Agenda : Deep dive of In-house SW development

◼ Overview of in-house software development

⚫ About Honda's DNA

⚫ Why does Honda implement software in-house development ?

⚫ Scope of in-house software development

⚫ Points on the division of software in-house development

⚫ Software development team

⚫ Software development process



About Honda's DNA (Waigaya and A00)

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

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


About Honda's DNA (120% products quality)

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

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


Why does Honda implement software in-house development ?

We are strongly promoting the project with a strong will to bring software in-house

◼ Because we want to respond to the needs of our customers at an explosive speed

◼ It's very difficult to achieve perfect specifications from the beginning, and we want to try it out many 

times before delivering it to our customers.

⚫ “A lot of times, people don't know what they want until you show it to them. (Steve Jobs.)”

◼ We want to create the world's best Honda products with our own hands

◼ To cut off the way of excuses based on other companies, develop products in which we leading role.

◼ To use OSS appropriately and focus development resources on competitive areas

◼ We want to realize software development that can constantly change

◼ To acquire the skills to compete equally with engineers around the world



Scope of in-house software development

Optimize division of labor to focus on application development

Succeeded in developing a based on AAOS that in-house development of IVI software platform

◼ Honda develops software at a higher level than HAL

◼ Responsible for HAL and hardware at Tier 1

◼ Some Interfaces that are missing from the AOSP standard, Honda will design and add new Interfaces

⚫ Customization = Negative Legacy = Update failure, Minimize is very important

Honda

development

https://source.android.com/docs/setup/about?authuser=2&%3Bhl=ja&hl=ja

Honda Apps

Honda

Framework

Honda

HAL

※出所

https://source.android.com/docs/setup/about?authuser=2&%3Bhl=ja&hl=ja


Points on the division of in-house software development

By implementing SW system design, Honda can take the lead in development.

Mic Spk
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AAudio

App

Platform

SPEC

60ms

Platform

SPEC

35ms

Non-Functional requirements

◼ It is not possible to decide the development responsibility for a specific layer

◼ HAL is determined after requirements analysis and system design are completed

◼ For Non-Functional requirements, we create a dedicated requirements definition document(IVI software 

platform requirement) and sometimes even go into the hardware to implement software system design



About the software development team

The Feature Owner is responsible from top to bottom and assigns each feature

Lead Architect is responsible for optimizing the All Software System

◼ We started a software development team from scratch, everything started from scratch.

◼ Assign a Feature Owner to be responsible from top to bottom layers

◼ There are many members with different experience levels, so the position of leading the team is very 

important.

Feature Owner

A

Feature Owner

B

responsible from 

top to bottom 
Lead Architect

Scope



About the software development process

Build a development process based on ASPICE (with some exceptions for BSP)

Now that development is complete, we plan to carry out tailoring to the actual situation

◼ Since the development process was also from scratch, ASPICE was a good starting point

◼ SEPG/SQA is independent from development team, And It checks each process.

◼ We have chance to Dry Run development 2 times, we were able to prepare the development process.



Part 2 Agenda : Deep dive of In-house SW development

◼ Overview of in-house software development

◼ Project management section

⚫ Communication channels

⚫ Many manuals (JIRA)

⚫ Quality of source code

⚫ About development status/progress management meeting

⚫ Sharing of system development status

⚫ Collaborative communication of critical issues



Communication channels

We can communicate in real time across multiple locations, which is important.

◼ Using Teams and Slack, we can communicate in real time across multiple branches

◼ Bad news first culture is very important

◼ Be careful of too many channels (Bad example: team_Feature-AxFeature-B)



many Manuals/Rules (JIRA)

◼ Create various rules from scratch and apply them to the development process

◼ Sometimes there is a mismatch with software engineers

◼ Rules that cannot be followed are as if there are no rules at all

JIRA manuals Issue JIRA manual

The manuals were created from scratch, and some of the rules were mismatched with the actual site

We will review the rules in the future and make them easy for anyone to use



Quality of source code

◼ Adopt industry standard coding rules for source code

◼ Monitor the number of NGs using various static analysis tools

Don't use originals, use de facto standard coding rules

Automate tools to support consistent quality levels



About development status/progress management meeting

Minimize meeting schedules and focus on product source code

◼ Simple meeting schedule, no unnecessary meetings

◼ OEM internal meetings: process status, management risks

◼ General development meeting: Feature Owners , PM and any person report each status

◼ Features meeting: Information sharing meeting within each Feature group



Sharing of system level development status

Everyone can share their voices through meetings where everyone can participate

◼ We hold a general meeting where all developers gather every week to directly share information

◼ Broken telephony sometimes occurs when there are many developers

general meeting information：CPU load



Collaborative communication of critical issues

For important issues, the key point is whether to assign good engineers

Just following the schedule will not solve the problem

◼ For long-term or critical issues, make the status of JIRA easily visible to everyone

◼ Speed up resolution with Lead Architect taking the lead

◼ For particularly important issues, report directly to the project manager and share risks

JIRA Critical issues



Part 2 Agenda : Deep dive of In-house SW development

◼ Overview of in-house software development

◼ Project management part

◼ Technical section

⚫ Continuous access to information

⚫ Update to the new AAOS version

⚫ About vulnerability response

⚫ About adding complex features

⚫ Point of Native implementation

⚫ About GKI (Generic Kernel Image) topics

⚫ About software development with hardware spec

⚫ About use OSS



Continuous access to information

It is important to watch many information resources, share them with all developers

◼ Various information is published on websites

◼ it is necessary to always check the information

https://source.android.com/?hl=ja&authuser=2

https://developer.android.com/?hl=ja

https://source.android.com/docs/setup/about/site-updates?hl=ja&authuser=2&version=13

https://source.android.com/?hl=ja&authuser=2
https://developer.android.com/?hl=ja
https://source.android.com/docs/setup/about/site-updates?hl=ja&authuser=2&version=13


Update to the new AAOS version

In order to constantly update software, it is very important to review past requirements

Honda reviewed Requirements to achieve in-house software production

◼ Android software is released regularly, and features may be added in addition to bug fixes

◼ QPR1, QPR2, QPR3

◼ However, due to unique customization and fragmentation, updates are difficult

◼ If Android customization is required to implement old specifications, review the specifications and 

reconsider feasibility from a software perspective many times.

Android11 Android12 Android13

GPP ‘20/09/02 ‘21/10/05 ‘22/08/15

QPR1 ‘20/12/07 ‘22/01/15 ‘22/12/05

QPR2 ‘21/03/01 ‘22/02/09 ‘23/02/01

QPR3 ‘21/06/17 ‘22/03/09 ‘23/04/20

https://android.googlesource.com/platform/manifest/

https://source.android.com/docs/devices/automotive/start/releases/s_qpr3_release?hl=ja&authuser=2

https://android.googlesource.com/platform/manifest/
https://source.android.com/docs/devices/automotive/start/releases/s_qpr3_release?hl=ja&authuser=2


About vulnerability response

Minimize customization to ensure regular security patch updates

◼ Regular security updates required after SOP

◼ In the case of Kernel LTS updates, cooperation from SoC vendors may also be required

◼ The key point is how quickly you can incorporate the security patches that are released every month.

https://source.android.com/docs/security/bulletin/2022-05-01?hl=ja#kernel-lts

https://source.android.com/docs/security/bulletin/2022-05-01?hl=ja#kernel-lts


https://www.zdnet.com/article/long-term-support-for-linux-kernel-to-be-cut-as-maintenance-remains-under-strain/#google_vignette

Longterm release kernels

https://www.kernel.org/category/releases.html

https://www.zdnet.com/article/long-term-support-for-linux-kernel-to-be-cut-as-maintenance-remains-under-strain/#google_vignette
https://www.kernel.org/category/releases.html


About adding complex features

Req new feature, it is important to use existing modules instead of creating your own

◼ In order to add new Features, consideration is also given to the FW side (HOTWORD etc.)

◼ If you want to create Low-Latency audio functionality, AAudio is available.

https://developer.android.com/guide/topics/media/sharing-audio-input?hl=ja

https://developer.android.com/ndk/guides/audio/aaudio/aaudio?hl=ja

https://developer.android.com/guide/topics/media/sharing-audio-input?hl=ja
https://developer.android.com/ndk/guides/audio/aaudio/aaudio?hl=ja


Point of Native implementation

Basically, it is important to read and implement what is written in the document

Low-level layers also require knowledge of hardware

https://developer.android.com/ndk/guides/audio/aaudio/aaudio?hl=ja

◼ When using Native such as AAudio, a perfect understanding of the documentation is required

◼ Hardware knowledge is also required, such as state transitions, how to set up buffers, non-thread 

safety, etc.

※出所

https://developer.android.com/ndk/guides/audio/aaudio/aaudio?hl=ja


About GKI (Generic Kernel Image) topics

There is a Kernel Fix event before the Android release, so you need to react quickly

◼ Preventing fragmented kernels customized by each company

◼ Kernel binary image is provided by Google (configs/gki_defconfig)

◼ When customizing Kernel, support for upstream or Vendor Module is required

◼ KMI fix timing is fast, so it is necessary to take action

https://source.android.com/docs/core/architecture/kernel/generic-kernel-image?hl=ja

https://android-review.googlesource.com/q/project:kernel/common+branch:android13-5.15



About software development with hardware spec

It is necessary to design software that takes hardware SPEC into consideration

Android also has a mechanism to monitor the data of writes to storage

◼ Some devices have a limited lifespan and the hardware SPEC must be considered

◼ Even if the app writes 1 byte, 1 byte is not written to the device

◼ It is important to understand how caching works after an app writes data

https://source.android.com/docs/core/perf/flash-wear?hl=ja

https://source.android.com/docs/core/perf/flash-wear?hl=ja


About use OSS(OpenChain and SPDX Lite)

◼ OSS is essential for product development, and the use of OSS complies with OpenChain

◼ We adopted OpenChain's SPDX Lite (Excel) to smoothly share OSS information between companies.

We obtained OpenChain self-certification in December last year

https://www.meti.go.jp/shingikai/mono_info_service/sangyo_cyber/wg_seido/wg_bunyaodan/software/pdf/003_04_00.pdf

https://github.com/OpenChain-Project/Japan-WG-General/tree/master/License-Info-Exchange

https://www.openchainproject.org/community-of-conformance

https://www.meti.go.jp/shingikai/mono_info_service/sangyo_cyber/wg_seido/wg_bunyaodan/software/pdf/003_04_00.pdf
https://github.com/OpenChain-Project/Japan-WG-General/tree/master/License-Info-Exchange
https://www.openchainproject.org/community-of-conformance


Finally

Let's boost the car industry together

◼ With “in-house software development” as our important keyword, we have 

completed the development of Honda's first IVI software platform and are now 

able to launch ACCORD in North America

◼ However, this is just the first step, and using the software platform we have 

created, Honda is moving to the next stage

◼ There are many challenges to overcome in order to realize SDV, such as software 

development speed, automation, and contribution to the OSS community

◼ There is no limit to the potential of external communities such as the OSS 

community

◼ We look forward to your continued collaboration with our engineers as we move 

toward the next stage that Honda aims to reach
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