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ldentifying development processes that are transformed by SDV

Automotive E/E architecture evolution
Software factory
Closing the DevOps loop
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Address the full scope of SDV workflows - together
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Automotive E/E architecture trend

< Scope of Automotive Software >
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Demonstrate how collaboration can enhance SDV workflows ~FE@V.IO

= Collaboration with FEV on
an SDV demonstrator

= Cover the range of uCs,
High performance
computers (HPCs), cloud
and mobile

= Development
environments need to
Integrate — addressing
— function development and
— verification and validation




| 4\ MathWorks'

Maximize reuse through modular and adaptable development

Develop application SW
Implementation/HW independent

Re-target to middle-ware
leveraging ,adaptors”
Automate (major parts
of) HW optimization

SWC = Software Component 6
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FEV's SDV HPC Software Development demonstrator FEV.io

= Architecture Overview

= PoC application transition legacy ECU to VCU

application

Classic
AUTOSAR

Real-time OS

ACC Digital Cluster Infotainment
application application application application

Adaptive
AUTOSAR

QNX Neutrino

oS Posix OS Posix OS Posix OS

Virtual Bus

QNX Hypervisor Android Automotive
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Rapidly develop on AURIX without deep device knowledge

= SoC Blockset Support Package for Infineon AURIX™ TC4x Microcontrollers

= Partition algorithms to run on
multiple TriCore cores and on PPU

= Analyze algorithm resource usage and
] task execution

= Generate optimized code for SIMD
PPU Core and multiple TriCore cores

_ = Performing Processor-In-Loop tests
Multicore model example on PPU and TriCores

simulates IPC and then
deploys to hardware = Supports Synopsys Metaware



https://www.mathworks.com/help/soc/ug/getting-started-multicore-infineon-tc4x-example.html
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Shift left to increase update frequency for high integrity software

Traditional automotive development

X years development
Homoloqatio

Conflict:

» Months long verification and validation
process

+ Significant level of manual work

®Reduce and limit update frequency

Solution: Shift left

1. Formalize code verification

2. Virtualization and automation of
physical/manual work

» |Infrastructure as code

Frequently update vehicles in operation

XX years operations and evolution

TUTTTTTUTTtTUUUUUUUY

X weekly updates J
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Verification Build and Test

Formal Code Automated Software Vehicle SW>
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Enhance workflows to succeed with the SDV transition

Conclusion

JTEKT

DEVOPS BUT

JTEKT conmuous T
MODEL BASED DELIVERY DEVSAFEOPS
- REWORK S T:;o RY
A MODEL-BASED SOFTWARE FACTORY FOR IS, conrrauraTION  conTiNUOUS
THE DEVELOPMENT OF SAFETY-CRITICAL e EropFiRsT ¢ ARCHITECTURE MANAGEMENT  INTEGRATION
SOFTWARE WITH AN IS026262 COMPLIANT ¢
PROCESS e Launch STERIZ Current BINEXTISTED!
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Dr Luc MALRAIT
Dipl.-Ing. Ghislain PONCET March 21st, 2024
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Accelerate Time to Recover from Incidents

DEPLOY

‘I.

Operations ggOPERATE
% b

MONITOR

DEVELOP

Development

Incident in the fleet

Make data available for developers

Interpret data with re-simulation

Dependency analysis with architecture models

Develop update

Rebuild the necessary parts

Validate complete updated system in simulation

Update the necessary parts
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Accelerating SDV Development with Virtual Verification

Development Operations | OPERATE

MONITOR

"’i ER!

_ _ DEPLOY
using elastic resources

Integrate & test

using cloud-based CI
GltHl..lb 1 Non - AUTOSAR
. . . Classic - AUTOSAR
docker Cloud-native virtual testing g B e i
e using Level3 Virtual ECUs : —
CII’CIeCI nnnnnnnnnnnnn / _
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Elektrobit

aWS automotive
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Collaborate to transform development processes

- What are relevant development processes/workflows?

— Automotive E/E architecture evolution
— Software factory
— Closing the DevOps loop

- What are your priorities?

Collaborate with MathWorks to drive the transformation
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