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Evolution of embedded platforms
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Apollo guidance computer (1960)

2 MHz of clock
36K-words ROM
2048 words RAM
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Modern heterogeneous embedded platform o
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Modern heterogeneous embedded platform o
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MORE COMPUTATIONAL POWER AT THE EDGE
FOR COMPLEX AND HIGH-PERFORMANCE

APPLICATIONS
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Vision & Challenges of Edge Computing o
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Favoring the Edge-Computing
S 5 2

+ time-predictability

- cost of infrastructure

+ privacy & security

Presence of tasks with

Today's cars have 200+ mixed independent levels
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Virtualization n
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Hypervisor technology

V VM2

VM3

Privilege

= CPU virtualization

O O

= Interrupts virtualization

=  Memory virtualization

= Devices virtualization/emulation

= Spatial and temporal isolation
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SWaP-C Reduction N
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Federated approach

Virtualization
technology enables
the transition!
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® Indefinitely increasing of #ECUs and #wires © Reduced #ECUs and #wires

® High communication latency © Low communication latency

® High costs of production and maintenance © High portability

® High power consumption © Reduced costs of production and maintenance

© Reduced power consumption
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Mixed-criticality applications

Modern cyber-physical systems shall provide functionalities with different levels of criticality.
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There is no “promised 0S” to properly host any kind of functionality!
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e Small code-base to limit
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Mixed-criticality applications n
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Modern cyber-physical systems shall provide functionalities with different levels of criticality.

There is no “promised 0S” to properly host any kind of functionality!
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How strong is this isolation?




Points of interference of modern embedded platform

a

Running upon separated cores is not enough!

& Contention at shared caches

A Contention of memory banks

AX Contention due to 1/O-related memory accesses
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Strong isolation for modern embedded platforms o
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The Hypervisor can provide isolation mechanisms to control cache and memory bandwidth interference
for multiprocessors

Memory bandwidth reservation

Budgeting the number of transactions that can be
issued by each core and each I/0 peripheral over time

Peripheral
.
\ Peripheral ) Banko N

Core | L] Bank-aware partitioning
/ Allocating domains to different DRAM
4 e

Core LT D RAM banks to control memory contention
’ Bankl l

Core LT I
J ﬁ

Core | — U Bank n

Cache coloring

Partitioning the shared levels of cache to
control inter-core interference
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A New Certification Approach

Technology innovation run at different speeds

No certification (low critical tasks)

Releases rate; ~months

SIL1/4 Certification

Releases rate : [3-20] years
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The CLARE Software Stack N
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Deploy

CLARE-Toolkit

Hardware Platform
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The CLARE Software Stack

clare
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Hardware Platform

Hard Real-Time Resource Management

Totally static with ~ 8K LoC
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Safe & Secure Inter-domain communication :
API for Services exposed by CLARE :

Predictable usage of virtualized peripherals |
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Simplifying complexity

See more at accelerat.eu

Contact us at info@accelerat.eu
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