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Research on software business models: four business forms and charging models of

automotive software providers

In an age of software-defined vehicles, automotive software booms, and providers step up their efforts to deploy various layers of software for a place in the
software market. From the current layout of automotive software products and solutions, it can be seen that intelligent vehicle software business models
include IP, solutions and technical services, and charging models are led by non-recurring engineering (NRE), software authorization/license, and royalty.

Through the lens of the product and solution layout of automotive software providers, currently their typical business forms are custom software
development and design, technical services, software license/authorization, and system integration, varying slightly in charging models.

Business Model Forms of Automotive Software Providers

Main Business Forms of Automotive Software Providers
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Evolution of The Role of Some Software Providers under SDV Trend

As software and hardware tend to be
decoupled and layered, software becomes
an independent core component product,
and the automotive software industry chain
is reshaped. The boundaries between Tier 1
and Tier 2 suppliers thus become ever more
blurred, and even OEMs will develop their
own hardware and software. Automotive
software providers are transforming from
Tier 2 into Tier 1 or even Tier 0.5 suppliers,
with an increasingly high position in the
industry chain.

The supply relationships between suppliers
and automakers are changing as well. The
conventional automotive supply chain has
been broken, and the original chain-type
"supply" model turns into a flat
"cooperation" model. Players that have the
ability to develop and integrate software and
hardware are expected to become super
suppliers, driving innovations and
technology upgrades in the automotive
industry.

Evolution of the Role of Some Software Providers under SDV Trend
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Basic software layer

Basic software layer: in the trend for modularization, standardization and platformization, suppliers and OEMs build closer relationships and more flexible
cooperation models.

Software Charging Models and Business Forms of Typical Automotive Basic
Software Companies

In service-oriented architecture (SOA), automotive basic Ooen s ST JEEE e Ces N Ty
. Product . eV SEINES =R Software and '
softwareT is an embedded software platform use_d to enable Type Typical Company o0 b oo Application Licens \oE  Royalty IP/ISDK  Hardware Technical
decoupling of software and hardware for automotive systems, Ewsil’jgmgt“d”d e integrated System | —CMCE
and providing software and hardware support for automotive Neusoft Reach NeUuSAR J y y
system services. !t is the key to reallzatlgn of vehlcle_lntelllgence. gofl;tw Infrastructure , ;o5 AR Related J J J J J J
In addition to chip and hardware, basic software is the most OVl _
. . - . . . . . Operating System N N N J
basic underlying capability in the entire industry chain. Major [hu e and Middleware
suppliers double down on development and innovation of Greenstone Swift Communication \ y yJ
. . . Middleware Middleware
automotive basic software products such as operating system (nel eProsima Bt ihE J J
and middleware. As well as large foreign providers such as AUTOSAR Baidu Cyber RT < A
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. . proven Software
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iISoft Infrastructure Software’s Ecological Layout

To meet the market demand in the trend for SDVs, iSoft Infrastructure Software provides AUTOSAR CP+AP integrated solution for the two scenarios, security domain and high-
performance computing domain, and combines it with iSoft Cloud System to enable landing of intelligent connectivity. This solution is applicable to intelligent cockpit domain, vehicle
control system domain and ADAS/AD domain. By standardizing the interfaces and architectures of different operating systems, underlying hardware, protocol software, etc., it enables
service-oriented architecture. Meanwhile, for intelligent cockpit and ADAS/AD domains, iSoft Infrastructure Software is developing corresponding operating system kernels for a
comprehensive layout of automotive basic software platform.

iSoft Infrastructure Software’'s Ecological Layout of Intelligent Connected
Vehicle System Architecture

Capabilities: -CP products and tool chains -AP products and tool chains -Cloud system construction -Server construction -Security/Chinese
cryptographic algorithms - Software market/community construction

Decisi &
As concerns business Application Software ggzgecc;?g"ol Data & map HMI & requirements  Perceptual fusion plea:r:llr.]silr?g Control actuation
model, iSoft Infrastructure 5
Software pOSitionS Itself Algorithm AP (middleware) Mormal API (middleware) o
[x]
as a Tier 2 supplier that e . o < modute ( Honvaecision/pianning) g
. . 1 CMOMoUSs drivi eneral MEWOrk m Lile ence on SO0, AN

adopts a model similar to Functional Software nag percep! E— £

VECTOR and (Rl EE UEET ?odules (%g., Sensor module  MNetworking Closdl CoTTE. OTA: DECO =

programming mamevwor module moduie =

concentrates on =

L7

developing and applying Middleware component HMI: iSOFT XOS CP/BSW: iSOFT COS AP/ARA: iSOFT AOS S

(1]

3

basic software and tool
chains. The "neutral"
position allows the
company to focus more

System Software E ETELILE SR Linux/QNX/iSOFT XOS CP/OS: iSOFT COS AP/ Posix: iSOFT AOS | |7

Driver layer BSP MCAL Hypervisor

on . the R&D ?nd Hardware Platform Al unit‘computing unit (ASIC/GPU/CPUFPGA) Control unit (MCU)
application of vehicle
. © , radar, GPS inertial
basic software technology. Peripheral Platform e V2X (cloud-controlled map) Power, chassis control, etc.
Vehicle Platform Autonomous vehicles/functional requirements/platform technology/vehicle integration
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Neusoft Reach’s Automotive Basic Software Platform NeuSAR

In 2018, Neusoft Reach introduced NeuSAR, China’s first self-developed automotive basic software platform product which complies with the latest AUTOSAR release.
NeuSAR not only supports conventional ECU development but provides a wealth of basic software, middleware and development tools for software development based
on domain control systems in new-generation E/E architectures. It is widely used in domain control systems such as autonomous driving, intelligent driving, chassis
power, and body control in new-generation architectures, providing underlying software support for more personalized and intelligent application of the next-generation

intelligent venhicles.

NeuSAR is composed of NeuSAR cCore,
NeuSAR aCore, NeuSAR middleware,
NeuSAR DS and NeuSAR tool chain.
NeuSAR cCore subject to the latest AutoSAR
Classic standard finds broad application in
mass-produced ECUs of OEMs and many
Tier 1 suppliers; NeuSAR aCore, the world's
first commercialized AutoSAR Adaptive
product, has been spawned and used in
multiple  autonomous  driving  domain
controllers. The high compliance with the
existing standards and the stability built
through wide application make NeuSAR the
preferred local AutoSAR product in the
industry.

In 2020, under the guidance of Ministry of
Industry and Information Technology, Neusoft
Reach led the establishment of China
Automotive Basic Software Ecosystem
Committee (AUTOSEMO), aiming to help to
create an independent controllable
automotive basic software ecosystem.

Neusoft Reach’s Automotive Basic Software Platform NeuSAR

Software Platform NeuSAR Serving Next-
generation Intelligent Connected Vehicles
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Features of NeuSAR

: NeuSAR aCore NeuSAR cCore
s dosaRccore | weusanas ] weusaros

+ Complete AUTOSAR

+ Support mass production
Classic solutions (4.4 and

+ Continuous software updates,
always up to the latest 423)

. AUTOSAR Adaptive (R2011) + Perfect communication

. + Support ASF (AUTOSEMO mode support

. Service Framework) + Tumkey software delivery,

: framework pre-configured for meeting

: + Perfect communication mode specific OEM requirements
: support + Gomply with 15026262

- . + Support and adapt to requirements

: mainstream POSIX 03 * Already adapt to

H + Performance-optimized S0OA mainstream hardware

protocol stack platforms and compilers
+ Already adapt to mainstream + Support RTE automatic
chips generation
+ Support the vehicle cloud * Supports a variety of
integrated layout
+ Information security measures
+ Support the virualized version

different data formats

+ Provide Lite version, and
support lowly configured
hardware

Source: Neusoft Reach

+ Atomic services

+ SOA+ (service conversion,

service debugging, service

synchronization, service authority
management, Android-based

SO0A protocol stack)

+ System basic services,
+ Vehicle-level system basic

services

+ Dynamic services (dynamic
service configuration interface,

dynamic service engine)

+ Support vehicle SOA

configuration tool

+ Configuration tool development

architecture

+ Remote debugging and

compilation support

+ Provide integrated development

environment (IDE)

Full development stage
suppon more complete
components suppor,
providing software
packages, development
tool chains, development
and verification platform
components, and
integration tools

* Complete software

package: provide
complete underlying
software systems on
domain controller SoC
and MCU, including OS
and BSP, boot loader,
standard AUTOSAR
AP/CP basic software,
cross-domain SOA
middleware, dedicated
protocol stack, and
dedicated accelerator
driver.

* Complete tool chain
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Application software layer

Application software layer: to answer differentiated and individualized needs, conventional suppliers transform the development model from turnkey solution into
bilateral in-depth cooperation.

Based on SOA (service-oriented architecture), the business model of . . .
SaaS (Software as a Service) is introduced. On the one hand, it SaaS Business Model of Automotive Software Providers

provides users with an immersive entertainment space to meet their
needs for emotional, personalized scenes and multimodal interaction.

On the other hand, it offers self-development space to OEMs, creating Non-recurring -~
infinite possibilities. engineering expense |

First of all, before mass production, automotive software revenue w 4..
largely comes from non-recurring engineering project development fee e . : .

: . , : . Tier 1 |
and software license fee. Non-recurring engineering project e 32::;:;:::2:;::::’::&"; erl suppliers
development fee is that charged during development process from the ; Softw id - .
special software design and custom development according to o PIWaEE RIRVICers Supply of software products,
requirements of Tier 1 suppliers or OEMs to the final delivery of o e.g., autonomous
development results to customers. Software license fee is charged for gystealdsy Sopn aitihas
the use of software products (systems or development tools) developed ”
by software companies. Software license fee P
After mass production, the software charging model will turn into
"royalty fees", "technical service fees" and FOTA-based software >

: , . : =
upgrade fees. Wherein, the royalty fees are the single vehicle copyright @ Late-st 0&M
fees charged according to the number of functional module IPs used by w Copyright royalty Technical service fee coa;ﬁ-seage FOTA
customers, and the shipments. % » €.

For automotive software companies, they can also charge fees
sustainably just like infrastructure services such as water and electricity.
One example is the SaaS model.

Source: ResearchInChina
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Vehicle Acoustic Software Business Models

In the case of acoustic software OEM market, Exploration of Vehicle Acoustic Software Business Models

conventional automakers often choose products and

toning services of acoustic components suppliers or

electro-acoustic brands, while intelligent vehicle

manufacturers tend to purchase products and services 0 o

from acoustic components suppliers for the purpose of

cost control, rapid iteration and standardized modular Current Model Explored Model

production, that is, a model that leaves automakers

using their own or third-party toning modes for overall Software and Provide software and

audio debugging hardware integrated hardware integrated products
audio products + Provide software-only

For example, in February 2022, Harman announced royalty fees charging acoustic products

Software-Enabled Branded Audio, an on-demand +

software platform that offers consumers a user-friendly, Charge royalty and NRE fees

affordable way to upgrade existing unbranded car audio Charge customer on-demand

experience with no additional hardware required. usage fees

Source: ResearchInChina
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Vehicle-cloud platform layer

Vehicle-cloud platform layer: under the new-generation infrastructures, enable the innovative model of vehicle-cloud co-construction and coordination.

As underlying infrastructures get improved, new-generation vehicle E/E Cloud Product/Service Forms of Major Vehicle
architectures evolve, SOA-based design concept becomes widespread, Cloud Platform Providers
cloud infrastructures are far more perfect, and cloud computing power
becomes stronger, cloud computing has become a crucial productivity Typical melated Product
in the automotive industry. The vehicle-cloud integrated data drive will Company laas PasS SaaS
play a key role in the competition in the automotive industry.

Microsoft Azure \f \‘

Vehicle cloud is a digital ecosystem platform for automakers to ot cloud
empower vehicle mobility and related intelligent services. Its service Otonomo °2“,';‘t}?m° v
forms are divided into three types: laaS, PaaS and SaaS. The laaS

. . Lo ; . Amazon Web J \
layer is responsible for providing infrastructures related to computing, Services (AWS)
storage, network, CDN, security, disaster recovery and so forth in Huawei Smart Car ‘ v {

design, production and supply chain links; vehicle cloud services in the Cloud Service
PaaS layer cover cloud platform architecture needed by after-sale links

(such as call center, OTA, autonomous driving and telematics) and frergeri 5 & i -

production design links (including analog, simulation, etc.); the SaaS Baidu Vehicle J J
layer involves sales and consumption of various function applications Cloud
paid according to service time or amount  of infrastructure. Alibaba Alibaba Cloud v N
At present, vehicle cloud service providers mainly include: public cloud SRy ByteDance Vehicle J 3 J
. . Cloud Service
providers that offer laaS and Paas layers, such as Baidu Cloud,
Tencent Cloud and Alibaba Cloud; those that cooperates with cloud GBS FutureMove Cloud J
platform service providers and provides SaaS services, including A P
telematics service providers like PATEO and FutureMove Automotive. malEl
) ) . PATEO CONNECT+ Core J
The former ones charge according to goods and services provided; the Cloud Platforms
latter charge for services. Source: ResearchinChina
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Neusoft Reach’s Vehicle-Cloud Integrated Product

Cloud will be an effective supplement to vehicle, so specialized cloud solutions and digital platform tools will be gradually introduced. The complete layout of vehicle
and cloud products will empower "vehicle-cloud integration" in the automotive industry. Whether from cost reduction and efficiency improvement or safety and
reliability, OEMs will fail to meet the needs just by independent construction. They will be bound to forge closer partnerships with cloud service providers to open up
new scene maps together and thus realize co-construction and enabling, a two-way process in which OEMs and cloud service providers walk and grow in the same

pace in achieving development goals.

Neusoft Reach’s vehicle-cloud integrated platform is a
self-developed intelligent software product for next-
generation new E/E architectures. It is mainly composed
of a vehicle-cloud integrated tool platform, a vehicle-
cloud integrated core computing platform, and a vehicle-
cloud integrated software ecosystem service platform,
fully covering SOA-based design and development
environment and runtime environment. The connection
of in-vehicle capabilities and the reintegration of cloud
big data and ecosystem service capabilities will quickly
enable massive intelligent scene applications with a high
degree of vehicle-cloud cooperation.

Neusoft Reach’s vehicle-cloud integrated product builds
vehicle-cloud integrated intelligent vehicle digital bases
based on the SOA design idea, and provides OEMs with
full-stack SDV products and services, thereby improving
brand value in the aspects of "uniqueness", "added
value", and "evolvability".

Neusoft Reach’s Vehicle-Cloud Integrated Product

Vehicle-Cloud Integrated Tool Platform

EService Design Illiweni Platform

mintelligent Scene Layout Platform

Vehicle-Cloud Integrated Service Platform

EScene Simulation Test Center

mVehicle-Cloud Integrated Date Platform

| — | —
—
- — —

i & dt=wm— =i U

mSoftware Ecosystem Service Platform mDeveloper Service Platform

Vehicle-Cloud Integrated Core Computing Platform

Intelligent

L ]
Cockpit Vehicle D
Service \ Senrice 5;:::22

Vehicle-Cloud Integrated Core Computing Platform (Vehicle)

El:osysteln Computing loT Big Data
Power

Vehicle-Cloud Integrated Core Computing Platform (Cloud)

Source: Neusoft Reach
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