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TSP research: the coverage of TSPs has spread from IVI, cockpits to vehicles.

TSP research: the coverage of TSPs has spread from IVI,
cockpits to vehicles.

With the emergence of Internet of Vehicles, telematics service
providers (TSPs) take on the roles of operation platforms, service
platforms, cloud platforms and data platforms, and provide services
such as call centers, navigation and positioning, audio-visual
entertainment, vehicle monitoring, remote upgrade and information
security. Influenced by the concept of intelligent cockpits, automotive
functions are being redefined. TSP have been constantly enriching
their services, and expanding the coverage.

1. From the perspective of service scope, TSPs gradually
expand their coverage along the path of "IVI — cockpits —
vehicles"

Advances in technologies such as cockpit-driving integration and
central computing platforms have made the demand for ecological
expansion in the vehicle rigid. TSPs' business scope is spreading
from automotive OS to cockpit OS and vehicle OS.

For example, Banma SmartDrive has made a definite three-step plan
for its AlIOS. From 2015 to 2020, it should realize customization
based on layered decoupling and develop intelligent automotive OS.

» Internet access and device

« System-level protection
= 10+ brands supported:

Three-step AliOS Plan of Banma SmartDrive

Intelligent Vehicle

Operating System

Intelligent Automotive

2022-2024

SEE S SEEESE = » Integration of vehicle entertainment,
[ 2020-2022 interaction, vehicle control and
Luoshen 08§ autonomous driving.
2015-2020 - Entertainment and interaction in the | = Fusion of perception, connectivity,
Banma OS cockpit computing power
« |Vl system - SOA * Real-time mulfi-core heterogeneous

+ Multi-core heterogeneous distributed distributed fusion architecture
services fusion architecture + Integrated protection of vehicles and
Layered decoupling and «  Software-hardware-cloud cloud

customization cooperalive protection « Heterogeneous integration of vehicle
- Models supported: MG ONE, IM L7, domain service capabilities

Roewe RX5 MAX, MAXUS MIFA 9, | = The vehicle OS kernel was released in
SAIC, FAW, Volkswagen, atc. 2022

Changan Ford, etc. +  The vehicle O3 will be implemented in

From 2020 to 2022, it should build intelligent cockpit OS based on : 2024
the heterogeneous distributed fusion architecture. From 2022 to
2024, it should accomplish intelligent vehicle OS based on the time- Source: Banma SmartDrive
sharing multi-core heterogeneous distributed fusion architecture.
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From the perspective of business model, TSPs led by OEMs are seeking business

independence

ECARX, a TSP invested by Geely, has
contributed significantly to the construction
and operation of Geely's IVI system. It has
not only helped Geely upgrade G-NetLink to
GKUI, but also achieved interoperability with
popular ecosystems such as Tencent, Baidu
and Alipay by building a unified account
system. It has developed Galaxy OS and
Galaxy OS Air, the next-generation
intelligent cockpit systems, with Visteon and

Qualcomm, enabling multi-screen
interaction (clusters, center consoles, co-
driver screens, AR-HUD), multi-domain

integration (power domain, chassis domain
and body domain) as well as more natural
human-computer interaction.

As of the first half of 2022, ECARX’'s TSP
solution had landed in 3.2 million vehicles,
mainly in Geely's 12 brands. In May 2022,
ECARX hoped to upgrade the enterprise
image and expand the market through the
listing on NASDAQ. The focus of market
expansion transfers from Geely to third-

ECARX's Service Brand Development

Brands held by Geely
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Forecast for ECARX's Revenue Structure

2022E

2023E

2024E

OThird-party automakers: the focus of future expansion
m Brands nvested by Geely. Mercedes-Benz, Proton, Smart, Polestar, LEVC
mBrands held by Geely: Geely, Volvo, Lotus, ZEEKR, Geometry, Lynk & Co, Maple

Source: ECARX
party suppliers. According to the plan, third- Source: ECARX
party automakers will contribute about 24%
to the revenue of ECARX in 2024.
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loT Ecology of HarmonyOS

A safer and purer HarmonyOS world

3. From the perspective of ecological content,
cross-terminal information flow will infinitely
broaden the service boundary.

ICT suppliers represented by Huawei are
committed to transplanting the mobile phone
ecology into vehicles in the field of TSP, with the

"flow" of information as the highlight. HarmonyOS application services

HarmonyQOS

HarmonyOS terminal equipment

Huawei HarmonyOS is a future-oriented distributed
intelligent operating system for all scenarios. In the
form of building the underlying operating system, it
organically links people, equipment and scenarios
through a super virtual terminal, connects with
applications via communication, and extends the
advantages of mobile phones to IVl and other
peripheral devices.

Source: Huawei Cloud
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Technical Framework and Core Features of OPPO Pantanal System

Technical Framework and Core Features of OPPO Pantanal System

The 0-layer framework of the Pantanal system Top-level design of the Pantanal system Core features
The Pantanal system

released by OPPO is
grafted to different
operating systems in Pantanal development framework
the form of
middleware to enable
seamless service flow
across brands, Pantanal ubiquitous sernvices
systems and devices.

Minimalist development

Credible and open and deployment Rt e el

Context-aware

Ubiguitous services Services flow with people interaction
Pantanal terminal Pantanal cloud
operation operation
Pantanal system layer
Pantanal abstraction layer
Fusion computing Seamless cross- Terminal-cloud
terminal collaboration resource integration

Terminal Android Linux  RTOS .. Cloud teg

<

Source: Pantanal System White Paper 1.0
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