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(a) No-Virtualization: Each SoC Device Hosts an OS
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Automotive-grade SoC

Hypervisor

Instrument
Cluster

Infotainment
OS

Head Up
Display

Safety funcs
Real Time

……  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.

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.



Supply Chain
Shortages?

Unit
Price ($)

Production
CostChips

Yes300∼500HighAutomotive-grade SoC

No70∼150LowConsumer-grade SoC

No5∼10MinimumAutomotive-grade MCU
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Consumer-grade SoC

Linux Kernel (Real-Time)

Automotive-grade
MCU

Safety Funcs

Vehicle Bus

interconnect

Host

AutoVP
Mgr Plane

Cost-effective hardware solution

Scalable cockpit deployment

Comply with automotive functional safety requirements (ISO 26262)
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Devices 
virtualization

Consumer-grade SoC
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Consumer-grade SoC
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Binder, Power Management, Network
Sensors, GPS, SELinuxKernel-level Device Virtualization

WiFi, AdbUser-level Device Virtualization

Image rendered and composed 
by multiple containers
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Consumer-grade SoC

...
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Memory System Resource 
Partitioning and 
Monitoring: isolate the 
cache/mem resources
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Consumer-grade SoC
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Hardware platform

SoC
ARM Cortex-A710(ARMv9 MPAM)x8 2.15GHzCPU

ARM Mali-G78 x24 Flexible PartitioningGPU

LPDDR5x 7500Mbps 16GBDDR

2xeDP1.3 2xHDMI2.1 1xDSI1.2Display

1xWi-Fi 6 (802.11ax) & 2xBT 5.2WiFi/BT

1xUFS3.1 128GBUFS

2xSPK/2xMIC/2xEarphoneAudio

MCU
Aurix TC397XXMCU

Boot Sequence

AutoVPMicrohypervisor

Root NamespaceApplication Domain 
(Instrument Cluster)

VM Namespace 1
(IC Display)System Domain

VM Namespace 2
(In-Vehicle Infotainment)

Android VM
(In-Vehicle Infotainment)
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