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Agenda

- Continental Automotive Technologies GmbH
= Motivation

=  Solution

— Hand-written AUTOSAR SwComponent Simulation and Unit Testing

— Heterogeneous AUTOSAR SwComposition Simulation and Integration Testing

= Process Advisor

= Conclusions and Outlook
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Continental Automotive Technologies GmbH

User Experience

Smart Mobility Autonomous Mobility
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MK 120

Continental Automotive Technologies GmbH
Safety and Motion

= Dynamics & Comfort
— Electronic Air Suspension
— Scalable Chassis Control Unit

- Passive and Integrated Safety
— Airbag Control Units

- Brakes
— Parking Brakes
— Hydraulic
— Electronic Brake Systems
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Motivation

. M Od U | ar SOftware Integration Composition

Level n N
= 1000 ASW SwComponents
— Model based design

— Hand-written

- Integration Composition Composition

— Lack of resources to convert from hand-written
code to model based design

Component Component

Unit Level A -

- Goals
— Use similar workflow for all SwComponents Interface
. . Level Interface A Interface B Interface C
— Simulate and test hand-written SwComponents

— Simulate and test heterogeneous SwCompositions
— Common Toolchain for heterogeneous SwCompositions
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Solution

- AUTOSAR

— Hand-Written SwComponent
= Import
= Simulation
= Test
= Update

— Heterogeneous SwComposition
= Integration
= Simulation
= Test
= Export

oo sesr vew T =0 TS . .

| H (Elcompare gy <@ Aa Heading 2% 3= B 8 Refactor v \: (=] Section Break P o
New Open Save E¥PMt~ | oy, QFind v Text Code Control Task fun (SRUMendAdwnce | Lo g ipp
v |lmixpot v v [A Bookmark ¥ - - % ¢ Section P5iRuntoEnd
e NAVIGATE cooe SECTION RUN =
EHHa@ » D: » MAC2024 » P
op Current Folder ® | [= Live Editor - C:\Users\roempertm\ AppData\ Roaming\MathWorks\MATLAB Add-Ons\Toolbexes\AUTOSAR SWC Importer\doc\ GettingStarted mix S x
Size Date Modified 3
5 2 7| [ GettingStarted.mix AUTOSAR SWC Importer
ol it 2. DesignAUTOSARCompenentsExample.mix
@ 256 ImportAUTOSARCompositionintoArchitecture. =
. 2052024 15:24 g Getting Started
o 20241323 importControllesScriptm
= Controller.c Description
@ Backy 2052024 12:36 +
" () ARSWelmporter 20 it 18Me 200 204 1014 This is the AUTOSAR SWC Importer Add-On to Import SWCs as AUTOSAR XML File and Legacy C Code
Before You Start - After Installation of Add-On
Execute the following command in MATLAB command line:
1 ARSHCImporter_Install
Before You End - Before Uninstallation of Add-On
Execute the following command in MATLAB command line:
2 ARSWCImporter_Uninstall
User Hints
Create a new SWC model for manually-coded AUTOSAR Software Component
1. GUI can be invoked using "Create Component Model from ARXML" icon of AUTOSAR Blockset —-> Software Architecture Model editor
Command Window ®
5>

N

Select a file to view details

R Zoom: 110% UTF-2 L script
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Process Advisor (Cl / CD Automation for Simulink Check)

= Use Process Advisor for model based
and hand-written SwComponents

. . pn Assessmeants g
— Design Verifier Input Artfacts
= Test Case generation for full coverage N M“m

— (MIL) / SiL / PiL Tests

= Coverage
M Profili * /) Run Tests - SiL g8 | 1
. em'ory ro |. |'ng » © ComponentA 3z
= Runtime Profiling -~ ) Run Tests - PiL 38 [ 1
— Polyspace Bug Finder » © ComponentA g | 1
+ () Analyze Top Model { Server) g | v 1
— Polyspace Code Prover S ComponentA 1Nz
— Conan2 Package Manager ~ & Prove Top Model (Server) g | V1
) ComponentA g 1
- Import oo > |V
. = (/) Generate Conan Package for Code (Top) gd | v 1
- Creation i~ ComponentA g | 1
= Upload
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Conclusions

- Simulate and Test Heterogeneous

AUTOSAR Software Compositions H
— Interfaces ST

] TheCrnd_Percent b » TheCmd_Percant ThiCmd_HalD b
# APP_Percant | |

= Client Server |
= Sender-Receiver
= IRV

= PIM / Shared Parameter
— Multiple instances of SwComponents _
— Unit and integration test i T
— Debug with Microsoft Visual Studio Code

— System Composer as cosimulation environment _ |

— Simplified Process Advisor workflow R i T

|
= Shift Left!
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Outlook &\ MathWorks:

= Future Topics

— Import of heterogeneous SwCompositions
= Including the source code of hand-written SwComponents

— AUTOSAR Variant Management

— Workflow alignment between MbD and hand-written
SwComponents / SwCompositions
- CI/CD
- Data management
= Artifacts management
= Package management (Conan?2)
= Reports / Report Data Management

= Continue the successful Continental / MathWorks .C\| @o o
strategic partnership

IVnnem Choices for the Variant Source Block

Port Varfant control
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Import Hand-Written SwComponents

% AUTOSAR Data
Specification Format

Block Parameters: SWC Model

Parameters

SWC Model name: LoDmc

AUTOSAR SWC Model (mask) (link)

ARXML file(s): arxml", "SrcFiles\_arxml\LoDmc.arxml"  Browse
Software component name: /VehFctP/ADrvAs/LoDmc/LoDme  ~

Data dictionary: LoDmc.sldd

Browse

Source file(s): mc_out.c”, "SrcFiles\_c\lodmc_state.c  Browse

Include directorie(s): SrcFiles\_h
Custom define(s):

B Use bus element ports

Model periodic runnables as: FunctionCallSubsystem v

Simulation mode: Software-in-the-loop (SIL)

Caree

Browse

o TR

[ oummyma_cenevent

Select component and modeling style

Component name: | VehFclP/ADvAS/LoOm. . ~ |

] Configure Modeling Opfions
Data Dictionary: | LoDme siad

Iﬂmmmﬂm - o x|

‘Wihat Io consider

Select $38 quaIfd 1AM of 1he compenant and e macsing cpscns
for mport

= »

options fot imparting ¥om

Precefined variant [ <Uncefnes> - |

[#1Add Custom Sources

Sources Files(s):| “SrcFiles)_riloame_arbaration.* “SrcF | | Browse

Include Directorefs). | SrcFies:

Custom Definefs); | -D_inline_ =iniine

[ [

Eng_Scenato

-

Priority: 100

FE

\Veha
ha_Val

Open_Val

'os_Val

VishM_Val

HidReq_Val

HidRaq_Val |

AReq !

AReq_Val_|
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Signal spec: LoDmc
and routing

AUTOSAR Basic Software Services

DEM/ FIM
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BrkTraReq_Val
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Signal spec.
and routing
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