MATLAB BEXIPO

2024.06.11 | 2ZHE QIHAE|HE ME OIELIA

NEFs ATES O HLS I8
=2
o

LOil CH

SED|EF AIAE ALK LIOF

0/ 3+ 2/ 0122 HL Klemove

)

o”} MathWorks

I

(ol

Abedl

[/




MATLAB BXIPPO

Background

- Need to Change SW Development Methods ; \
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Background

- Parallel Development Process

Traditional Embedded Development

Hardware development Hand-off Software development
HW Code
ATL bring QA and
Architacture Core Board up Apps teat
L] 2 @ 2 @ & @ 8 9
i, e Sy A
dirivars O
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Total elapsed time: 24-48 months
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Parallel Hardware and Software Development

RTL
Architectura core Board
® ® O Hardware development
RTL Silicon Systams
blocks
/ \ / \ Continuous feedback
HW Codea
bring QA and
up Apps test
g O ¢ 0 @ » Software development
BSP Intagration Systam
kannal level test

drivaers O3

Total elapsed time: 12 months
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Background

= Virtualization

We need to define the API on the software architecture! This build the basis for virtualization

Middleware & APIs
AD/ADAS Apps & Service FunCtionS
Hardware Abstraction Layer

= Future : API

I: on software level Hardware
Classic

l. AUTOSAR Any (heterogeneous)
I virtualized middleware,

I P basic software, Application can be developed independently

ot hypervisor and of the specific platform
I operating systems
HPC Hardware
Past : API

on communication level

/_\ (Virtual)
Prototyping framework
/-\ T Networks sl
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Background

= Virtual Prototyping Framework

@ Development & Simulation (MBD)

carg %%éEIN‘I;\

MECHANICAL SIMULATION

Limited to development or testing of basic functions 4
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Background

- Development Process with Some Use Cases

Algorithm Development Embedded Software Development

on cross-platform
prototyping framework on embedded target

= Purely theoretical and mathematical domain = Depends on hardware architecture
= PC-based development = Performance and power consumption are essential
D 2
MotionWise mobigene
"2 QUNIX "2 QUNIX
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Prototyping framework ADAS Domain Controller

=/ QuALCOMM Sl AnviDIA
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Challenge

- Workflow using Model-Based Design

PIL back-to-back testing
Unit and integration testing
SIL back-to-back testing
. - amsEEEEN, 03
o . . . o .-"" ."t. ‘e
o Review and static analysis ", o .,
g e e, ‘- : 0“ '.’0 . o *
; 3 : | 4 | 4 .,  Static code analysis
b Simulink Models

Generated Integrated
Code Object Code

System Software Software Implementation

Requirements Requirements Architecture Model

AN

Requwements Tracibility Modeling Code_ Co_mp_lle &
authoring generation Linking
0 Software architecture authoring & management 9 Manually updated ROS wrapper

9 Ensuring tracibility between requirements and software a Simulation-in-the-Loop



Solution
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0 SW Architecture Authoring using System Composer & AUTOSAR Component Designer

9 Customized Wrapper Generator

e Tracibility using Requirements Toolbox

9 Improve Speed & Flexibility of SILs with Linux Runtime Manager

System Composer

k% configurat beg de g
NodeName = "B
NodeHz = "2
modelName = ‘HUA_Architecture’; %append(ModeName,' Wrapper_new 249108 );
profileNa *Sl_Arch_Profil
if NodeMam: "M
apperCFile

WrapperHead
lseif NodeN

WrappercFil - lirapper_ROS.cpp'):

iorPlanner_lrapper ROS.h');

lirapperCFile = append(NodeName, ' lirapper ROS.cpp’);
lirapperHeader = append(NodeName,' lrapper ROS.h');

end

WrapperfolderName = 'wrappergen’;

codeGenDirName = append(modelName, ' _ert_rtu');
ProjectInfo = currentProject; % Simulink Project Information object
CodeGenFolder = ProjectInfo.SimulinkCodeGenFolder; % code generation folder

WorkFolder = fileparts(CodeGenFolder); % working folder

Customized Wrapper
Generator
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Tracibility matrix

Linux Runtime Manager
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