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Automotive Electrical and Electronic (E/E ) Systems
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2 E/E Architecture Evolution: Increasingly Bulky

ExHIBIT 1 | Facing exponential complexity in modern car engineering
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3 Various Functional Domains
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4 Cockpit/Infotainment Domain
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5 In-Car Virtualization on System-on-Chip (SoC) Devices
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6 Limitations of Microkernel Architecture

Instrument Infotainment Head Up Safety funcs
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Hypervisor

However, it has two characteristics:

1. It has requirements for hardware chips, such as virtualization and functional safety.

2. Most of them are commercial solutions, such as QNX Hypervisor, INTEGRITY Multivisor, and PikeOS
Hypervisor.

® Safety: enable performance monitoring,
fault detection and restart guest
operating system and applications.

® Configurability: provision system
resources, including memory and
devices.

® Hardware virtualization: use hardware
virtualization acceleration, when
available.

® Multicore guests: run multiple guest
operating systems(Android,Linux,etc.)
on multiple cores with overlapping
configurations to take advantage of
Hpyervisor's priority-based automatic
load balancing.



Production Unit Supply Chain

Cost Price ($) Shortages?

7 Auto m Otive C h i p C ris is Automotive-grade SoC High 300~500 Yes

Consumer-grade SoC Low 70~150 No

Automotive-grade MCU Minimum 5~10 No

Automotive Chip-Shortage Cost

Estimate Surges to $110 Billion How does Semiconductor Shortage
Affect the Automotive Industry?

By Pritisha Priyadarshini / February 14, 2024

How does Semiconductor Shortage
Affect the Automotive Industry? -

® Global automakers seen losing output of 3.9 million vehicles
m AlixPartners raises cost projection from previous $61 billion




& AutoVP Overview: Mixed-Criticality Decoupled Design

Host Container (I1C) Container (IVI)
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o Cost-effective hardware solution

®Scalable cockpit deployment

®Comply with automotive functional safety requirements (ISO 26262)



O In-Vehicle Container Implementation

Devices
virtualization

Binder

Networks

Sensors

Root Namespace

VM Namespace 1

VM Namespace 2

Instrument Cluster Display App APP APP i
AutoVP Qt Ul Android Frameworks | Co-driver
Deamon 3 ! Android
Software Test . !
Libraries Qt NATIVE Céglrv?caeta Android HAL i
Qt HAL Android System ‘
¢ —
T SPI Driver T T
— Cgroup O Cgroup 1 Cgroup 2 Cgroup 3
> Input0 > Input1
> CPUO > CPU1 > CPU2 > CPU 3
> SPIO > Wi-Fi -
> MEMa-b > MEM cd > MEM e-f > MEM g-h
> > Sensor o
> > Display 0 —> Display 1 >
Linux Kernel Isolation chroot cgroup namespace MPAM/RDT
(Real-Time)

Consumer-grade SoC

VM Namespace 3

Extend VM ns

safety

Safety Monitor

Embedded RTOS




Device
1 Virtualization
Methods

IC Image Rendering

IVI Image Rendering

root ns vm ns vm ns
Instrument Cluster APP APP APP
AutoVP ¢ .
Deamon QT Ul Android Frameworks
So&warg Test ¢ ¢ ¢
Libraries QT NATIVE IC-Service sufaceflinger inputflinger
¢ f
QTHAL < Compositor safety
! y 1 v
cgroup drm drv evdev SPI Driver drm drv evdev Safety Monitor
namespace
MPAM/RDT M
/ CARDO INPUTO SPIO CARD1 INPUT1
Linux Kernel(Real-Time) Embeded RTOS
Consumer-grade SoC Automotive-grade MCU

Ibmagelrgnldered and composed Cluster Display IVI Display
y multiple containers : . . . . .
: Virtualization Method Virtualized Devices and Services
Multiple Identical Devices Display, Input,Audio,Bluetooth

Kernel-level Device Virtualization Binder, Power Mapagement, Network
Sensors, GPS, SELinux

User-level Device Virtualization WiFi, Adb



1 1 Resources Isolation
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12 safety Monitor
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Hardware platform

SoC
CPU ARM Cortex-A710(ARMv9 MPAM)X8 2.15GHz
GPU ARM Mali-G78 x24 Flexible Partitioning

DDR LPDDR5x 7500M

bps 16GB

Display = 2xeDP1.3 2xHDMI2.1 1xDSI1.2
WIiFi/BT  1xWi-Fi 6 (802.11ax) & 2xBT 5.2

UFS 1xUFS3.1 128GB

Audio 2xSPK/2xMIC/2xEarphone
MCU

MCU Aurix TC397XX
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1 /. Real-world Deployment

« AutoVP has been deployed in two flagship electric
vehicle models under a leading automotive manufacturer.

 The installation volume in the past year has exceeded
one million units.

* Prototype is available at: nttps://sithub.com/iianglin-code/Autovp




5 Demo Video
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