AUTOSAR Tooling In practice
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AUTOSAR tooling: basic idea

Copyright Elektrobit Corporation 2010
www.elektrobit.com, 13 May 2010, Slide 3



AUTOSAR tooling: Overview

AUTOSAR
System
Description

AUTOSAR
Basic SW

ECU-Extract
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AUTOSAR tooling: Application development
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AUTOSAR tooling: System Design

AUTOSAR N N =
System XML XML .
Description a XM
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AUTOSAR tooling: ECU Basic Software

AUTOSAR
Basic SW

Copyright Elektrobit Corporation 2010
www.elektrobit.com, 13 May 2010, Slide 7



AUTOSAR tooling in practice
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AUTOSAR: Tool vendors *)

dSPACE

*) List is not complete
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Challenge for the SW Integrator: Generating the RTE

Tier 1 SW Supplier  SW Supplier OEM
SW-C SW-C SW-C SW-C SW-C SysD
\ 4 v A A 4 A \ 4
N N N N N N
XML XML XML XML XML XML
A A A A
A A
RTE
A
A A 4 A A A 4 \ 4
N N N N N N
XML XML XML XML XML XML
A A A A A A
BSW BSW BSW BSW BSW CDD
Tool
Basic SW Supplier Basic SW Supplier OEM
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Example: SW component description - service port access

» Use case: connecting SW components to NvM

* No XML description based on AUTOSAR XML schema is available to
describe port interfaces of service layer modules

ﬂ

* AUTOSAR defines only pseudo code for port interface description SW-C

ClientServerinterface NvMService<Block ID>{ O—m
PossibleErrors {
OK=1
: ) NvM
’ O
» Code has to be translated into XML ...
* ... by AUTOSAR Basic Software supplier (e.g. NvM)
e ... by vendor of SW-C o
» Different translation of pseudo code into XML may lead to non- SW-C
interoperability between SW component and NvM ; O_L

Proposal: AUTOSAR should provide .arxml file based on AUTOSAR
XML schema for Basic Software Service modules
(compare AUTOSAR_MOD _AlSpecification.arxml)
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Tool interoperabllity

Several tools from different vendors are in use

Overall process can only work, if ...
— ... tools fit together and
— ... Interact perfectly!

Tool interfaces: AUTOSAR files (import/export)
Exchange files must be interpreted in the same way!

AUTOSAR specification is not complete in some cases
— gaps in the specifications
— space for interpretation
— Result: Tools might not interact

Essential:
— Tests by tool vendors to verify tool interoperability
— Technical cooperation of tool vendors
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AUTOSAR System Description in practice
N

Convert
N
OEM ] L, .
data base » Network Topology XML
e Bus communication

» System signals

. » SW-C mapping .
"_ " "| + Data mapping > | XML

Configuration Snippet S
: — | Additional system relevant data |— | XML
o (not covered by AUTOSAR)
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ECU Basic Software: Parameter preconfiguration

AUTOSAR ECU AUTOSAR ECU AUTOSAR ECU
PreConfiguration RecConfiguration  System Description specific configuration
=y Sy N
I I
XL xw XML |
=

* AUTOSAR ECU PreConfiguration ]

» Mandatory configuration settings for Basic Software _ BSW-Configuration &
« Individual PreConfig files for each Basic Software module ':mPOYt
« Must be used and not be modified by Tier 1 YVYy AUTOSAR PreConfiguration X
BSW ECU-Extract
* AUTOSAR ECU RecConfiguration

* Recommended configuration settings for Basic Software

«Individual RecConfig files for each Basic Software module AUTOSAR RecConfiguration
» Can be modified by Tier 1 or Basic Software supplier CanHOH
* AUTOSAR System Description RO AR BT
: . o Handle IDs
» Predefine Systemwide definitions by OEM
« ECU-relevant settings ECU Extract ECU

» ECU specific configuration |
» ECU specific configuration items
* Example: Can hardware objects, Rx/Tx buffer, handle IDs
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Example: Preconfiguration of ECU Parameters

Use case (AUTOSAR 3.1, Rev 2): Clusterwide Preconf iguration of CanNm parameters by OEM

. Preconfiguration must be appliable for all CanNm channels within an ECU
. Especially timing behaviour of CanNm channels must be well defined, e.g.
— CanNmWaitBusSleepTime

— CanNmRepeatMessageTime

AUTOSAR ECU PreConfiguration
. PreConfig is loaded before Sys-D (ECU-Extract) is imported

Number and name of CanNm channels unknown at this time
Timing parameter settings can not be applied to CanNm channels

Conclusion: AUTOSAR ECU PreConfiguration cannot be used for preconfiguration of CanNm

AUTOSAR System Description
. Timing parameters not supported in AUTOSAR System Template 3.1 Rev 2

Parameters have to be set manually for all ECUs within the cluster
(Note: Timing parameters now covered by AUTOSAR System Template 3.1 Rev 4, 4.0)

OEM cannot completely control timing behaviour of E CU in a network cluster
Parameters have to be set individually by ECU confi  gurator (Tier 1)
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Controllability of ECU Basic Software configuration

ECU relevant System relevant

AUTOSAR
ECU PreConfiguration

AUTOSAR
SysD 3.1 (Rev. 2)

AUTOSAR
ECU RecConfiguration

ECU specific configuration AUTOSAR
SysD3.1 (Rev. 4),
SysD 4.0

= Not covered by
Software Integrator AUTOSAR SysD
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System relevant parameters, which are covered by
AUTOSAR System Template 3.1 Rev 2

Extensions with AUTOSAR System Template
3.1Rev4,4.0

Example for still missing parameters:

RlexRay StateManager:

> Clusterwide start/wakeup behaviour of FlexRay
not defined in AUTOSAR System Template 4.0
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Summary

Tools must interact perfectly to ensure smooth workflow between all involved roles
(OEM, Tier 1, Software supplier, uC manufacturer)

AUTOSAR 4.0
— Still gaps in the specification
—  Still space for interpretation
— Technical agreements between tool vendors is essential to ensure tool interoperability

AUTOSAR System description
— Currently not completely used according to AUTOSAR idea
— Several ,system decription snippets” are in use
— Different snippets have to be merged by ECU software integrator
- Tools must be extended to support this merge
— System description has improved with AUTOSAR 3.1 Rev 4 and AUTOSAR 4.0
— Still some gaps in the specification of AUTOSAR System Description
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Thank you!
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