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Reference Documents

No Source T __ _ ___ __ __ _______\Version

[1] AUTOSAR AUTOSAR_SWS_IOHardwareAbstraction.pdf V3.2.0
(available at:
http://www.autosar.org/download/R4.0/AUTOSAR _SWS I0OHa
rdwareAbstraction.pdf)

[2] AUTOSAR AUTOSAR_SWS_DevelopmentErrorTracer.pdf V3.2.0
(available at:
http://www.autosar.org/download/R4.0/AUTOSAR SWS Deve
lopmentErrorTracer.pdf)

[8] AUTOSAR AUTOSAR_TR_BSWModuleList.pdf V1.6.0

(available at:
http://www.autosar.org/download/R4.0/AUTOSAR TR BSWM

oduleList.pdf)
[4] AUTOSAR AUTOSAR_EXP_VFB.pdf V2.2.0

(available at:
http://www.autosar.org/download/R4.0/AUTOSAR EXP VFB.

pdf)

' Caution

- We have configured the programs in accordance with your specifications in the
questionnaire. Whereas the programs do support other configurations than the one
specified in your questionnaire, Vector’s release of the programs delivered to your
company is expressly restricted to the configuration you have specified in the
questionnaire.
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1 Component History

The component history gives an overview over the important milestones that are
supported in the different versions of the component.

3.00.00 > Update to AUTOSAR 4

Full support of Client/Server port functionality

Full support of Sender/Receiver port functionality

Full BSW Schedulable Entity support

Full Runnable Entity Support

Update of configuration tooling to DaVinci Configurator 5.x

V V. V V V

Table 1-1  Component history

©2014, Vector Informatik GmbH Version: 3.00.02 71733
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2 Introduction

This document describes the functionality, APl and configuration of the AUTOSAR BSW
module IOHWAB as specified in [1].

Supported AUTOSAR Release*: 4
Supported Configuration Variants:  pre-compile
Vendor ID: IOHWAB_VENDOR_ID 30 decimal

(= Vector-Informatik,
according to HIS)

Module ID: IOHWAB_MODULE_ID 254 decimal

(according to ref. [3])
* For the precise AUTOSAR Release 3.x please see the release specific documentation.

The aim of the IOHWAB is to provide ECU hardware-independent data transition from
driver modules up to the Software Components. To fulfill this task the IOHWAB generates
a Software Component description from the user configuration. This Software Component
description can be imported by the ‘Vector DaVinci Developer’ and/or the RTE module.

After import, the IOHWAB is displayed like a normal Software Component (SW-C) with a
set of

> Client/Server Ports,
> Sender/Receiver Ports,
> Runnable Entities

within the ‘DaVinci Developer’ modeling tool. Other SW-Cs can access I/0O modules via
these ports through the RTE and the I/O Hardware Abstraction.

This release of the IOHWAB is a completely generic approach and does not generate
ready-to-use code files. Instead, it generates function stubs (containing user code
sections, called ‘User Blocks’ — see 7.1, 0) that are accessible via the supported
AUTOSAR interfaces: Sender/Receiver Ports, Client/Server Ports, Runnable entities.

©2014, Vector Informatik GmbH Version: 3.00.02 8/33
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2.1  Architecture Overview
The following figure shows where the IOHWAB is located in the AUTOSAR architecture.
Application

RTE
COM 10
0s BSWM DCM EA com 1PDUM NM PDUR 10HWAB CAL (CPL)
oMM DEM FEE = CRC
CSM (CRY) FIM MEMIF el = AL E2E
m— s 319397P LINXCP! FRXCP ETHXCP DNS
— CANXCP LINTP FRTP SOAD/DOIP | | EXI
e CANTP LINNM FRARTP TCPIP! HTTP
N CANNM LINSM FRNM ETHSM scc
CANSM LINIF FRSM ETHIF TLS
— CANIF FRIF XML Security
DBG
RTM: Driver
AVTP
BMCA
xcp: PP
EXT
ADCDRY DIODRV FLSDRV GPTDRY LINDRV PWMDRV SPIDRV CANTRCV FRTRCV
CANDRY EEPDRV FLSTST ICUDRY MCUDRV RAMTST  WDGDRV DRVEXT* LINTRCV

CORTST ETHDRV FRDRV IICDRV* PORTDRV SHEDRV! ETHTRCV

Microcontroller

Vector Standard Software 3rd Party Software ! Available extensions for AUTOSAR
?Includes EXTADC, EEPEXT, FLSEXT, and WDGEXT
Figure 2-1  AUTOSAR 4.x Architecture Overview
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The next figure shows the interfaces to adjacent modules of the IOHWAB. These

interfaces are described in chapter 5.

2]

wApplications

Application Software

Component

Q

vactor’

arequireds
RTE
arequireds
IOHWAB
=% % o % % o
o
E 5] 2] 8] 8] g] 2] 5]
a wopticnals wopticnals woptionals aoptionals woptionals wopticnals wopticnals
= ADC oo PORT GPT Icu PUIM 5P1
o
=

wdevice requireds

Microcontroller

Figure 2-2 Interfaces to adjacent modules of the IOHWAB

Applications do not access the services of the BSW modules directly. They use the service
ports provided by the BSW modules via the RTE. The service ports provided by the

IOHWAB are listed in chapter 5.7 and are defined in [1].

©2014, Vector Informatik GmbH
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3 Functional Description

3.1 Features

The features listed in the following tables cover the complete functionality specified for the
IOHWAB.

The AUTOSAR standard functionality is specified in [1], the corresponding features are
listed in the tables

> Table 3-1 Supported AUTOSAR standard conform features
> Table 3-2 Not supported AUTOSAR standard conform features

The following features specified in [1] are supported:

Supported AUTOSAR Standard Conform Features

Abstraction of MCAL signals
Creation of a Software Component Description file that can be imported by DaVinci Developer

Table 3-1  Supported AUTOSAR standard conform features

The following features specified in [1] are not supported:

Not Supported AUTOSAR Standard Conform Features

Automatic abstraction of I/O modules (Implementation of the ‘firmware’ has to be done by the
user)

I/O control via DCM

Support of BswinterruptEntities
Automatic signal aging and debouncing
Production Error Detection

AUTOSAR Debugging

Table 3-2  Not supported AUTOSAR standard conform features

3.2 Initialization

Initialization is not necessarily needed for the IOHWAB. Therefore, the provided service for
initialization can be removed by a pre-compile option during the configuration phase.

"___'] Basic Knowledge
- It is not intended to initialize drivers in the IOHWAB initialization function. Driver
) initialization has to be done by the ECUM.

3.3 States

The IOHWAB itself neither has certain module states nor does any handling of states of
lower-level drivers. Caring about time flows and states is the user’s responsibility.

©2014, Vector Informatik GmbH Version: 3.00.02 1/33
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34 Main Functions

The /O Hardware Abstraction module does not provide (a) fix main function(s), but
implements a generic approach, i.e. main functions can be created in the configuration and
are generated into the configuration source files.

The 1/0 Hardware Abstraction refers to main functions as ‘BSW Schedulable Entities’, see
5.3.4. After creating a BSW Schedulable Entity in the configuration, the configured
information is passed to the RTE/SCHM via ‘Internal Behavior’. After the generation is
finished, the Schedulable Entity functionality can be implemented in the function template
in the file loHWADb_30.c’. At runtime, it will be called cyclically by the SCHM as configured.

3.5 Error Handling

3.5.1 Development Error Reporting

By default, development errors are reported to the DET using the service
Det ReportError () as specified in [2], if ‘Development Mode’ and ‘Development Error
Reporting’ are enabled in the configuration tool.

If another module is used for development error reporting, the function prototype for
reporting the error can be configured by the integrator, but must have the same signature
as the service Det ReportError ().

The reported IOHWAB ID is 254.

The reported service IDs identify the services which are described in 5.2. The following
table presents the service IDs and the related services:

ServicelD _Serviee

0x01 loHwWADb_Init()
0x10 loHWAb_GetVersionInfo()
Table 3-3  Service IDs

The errors reported to DET are described in the following table:

IOHWAB_E_INV_POINTER API service called with “NULL pointer” as parameter

Table 3-4  Errors reported to DET

3.5.2 Production Code Error Reporting

As production error reporting is typically done on driver level, the IOHWAB does not
provide any reporting mechanism. Nonetheless, production error reporting can be added
manually to ‘loHwAb_30.c’, if necessary.

©2014, Vector Informatik GmbH Version: 3.00.02 12/33
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4 Integration

This chapter gives necessary information for the integration of the MICROSAR IOHWAB
into an application environment of an ECU.

4.1  Scope of Delivery

The delivery of the IOHWAB contains the files which are described in the chapters 4.1.1
and 4.1.2:

411 Static Files

File Name Description

loHwAb.h Declares the interface of the MICROSAR component IOHWAB

Table 4-1 Static files

4.1.2 Dynamic Files
The dynamic files are generated by the configuration tool DaVinci Configurator.

File Name Description

loHWAb 30.c Code template that contains the interfaces of the IOHWAB as well as
the generated API function templates.

loHwAb_Cfg.h Contains the static configuration of the IOHWAB

loHWAb Cbk.h Code template for prototypes of callback functions

loHWADb_Types.h Contains all the data types that are used in the IOHWAB (File is only
used, if RTE usage is deactivated)

Table 4-2  Generated files

©2014, Vector Informatik GmbH Version: 3.00.02 13/33

based on template version 5.6.0



Technical Reference MICROSAR IOHWAB vector'

[ 'I Edit
l. The files ‘loHwAb_30.¢’ and ‘loHwAb_Cbk.h’ are code templates, i.e. after generation
they are not complete and require user modifications.

f 'I Edit

l- Generated code templates are not part of the AUTOSAR make files provided by the
module, because the file may be copied to different locations in an integration package
(e.g. a common folder for all editable code templates).

Please add all generated code templates to your make process, manually. If the Vector
make environment is used, add the file to the variable ‘APP_SOURCE_LST' in the file
‘Makefile.project.part.defines’.

For successfully integrating the IOHWAB in a MICROSAR environment, there are further
files needed. These Files can be generated by the RTE generator.

FiloName  Descripon

Rte_loHwAb.h  Contains the prototypes of all the IOHWAB operation services
Rte_Type.h Contains all the data types that are used in the IOHWAB

Table 4-3  Files generated by the RTE Generator

4.2  Critical Sections
The IOHWAB implements the following critical section:

> |OHWAB_EXCLUSIVE_AREA_0: This critical section can be used to protect code
passages that may contain coherent operations. The critical section shall prevent task
switches.

'_] Edit

l. This critical section can be used in the user code. To create a protected code passage,
call the macro loHwAb_GlobalSuspend() before the protected part and
loHWADb_GlobalRestore() after it.

Q Caution

! Be sure to use critical sections scarcely and keep them as short as possible, because
they may affect the system performance. Furthermore, pay attention that you do not
nest critical sections and always close opened sections.

©2014, Vector Informatik GmbH Version: 3.00.02 14/33
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4.3 Generated Template Files
A generated template file in this document is a file which:
> is generated by the generation tool at every generation process

> the user can modify for his needs

> preserves that the user implementation will not be overwritten during the next
generation process

4.3.1 User Blocks

In order not to overwrite the user code, the template file contains special comments, where
code can be inserted. The comments have the following format:

/**********************************************************************************

* DO NOT CHANGE THIS COMMENT! <USERBLOCK NAME> DO NOT CHANGE THIS COMMENT
Kok Kok kK K kK ok kK kK kK ok kK kK kK ok o ok K ok K ok ok ok ok K ok K ok ok ok ok K ok K ok ok ok K ok K ok ok o ok K ok K ok ok ok ok K ok K kK ok ok Kk Kk ok ok kK kX kK ok

/**********************************************************************************

* DO NOT CHANGE THIS COMMENT! </USERBLOCK> DO NOT CHANGE THIS COMMENT

***********************************************************************************/

Do not edit manually
: Do not modify or delete the comment lines!

The following example explains where the code can be implemented:
438
439
448

The method IoHwAb_SeatleftControl_GetVerticalPosition is an operation of the C/5 port
SeatleftControl

444 \param[in] Position Position has no physical unit configured
445 *® * £

446 FUNC{void, IOHWAB_CODE) IoHwAb_SeatlLeftControl_GetVerticalPosition(

447 SeatHorizontalPercent Position

448)

#7 /% PROA S 2006 */ /+* MD_MSR_14.7 */

Figure 4-1  User Block Implementation Area

Every code outside this area will be overwritten during the next generation process.

The 1/0 Hardware Abstraction provides the following generated template files:
> loHwAb_30.c

> loHwAb_Cbk.h

©2014, Vector Informatik GmbH Version: 3.00.02 15/33
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4.3.2 Unrecognized/Deleted Signals

If a Port Prototype, Runnable Entity or BSW Schedulable Entity is removed from or
renamed in the configuration, possibly already implemented code would be lost, because
the generated service would be deleted from the generated file. In this case, the
‘loHwWAb_30.c’ template file contains a section at the end, which receives the code from all
services whose associated signals have been deleted:

/* Section for deleted/unrecognized user blocks: */

#if @

#endif

| Caution
- This section only contains code from signals that have been deleted during the last
generation process. During the next generation, the section will be cleared.

©2014, Vector Informatik GmbH Version: 3.00.02
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5 API Description

The API of the I/O Hardware Abstraction is mainly generic, only loHwAb Init and
loHwWADb _GetVersionInfo are permanent. The fixed API is described in the chapter 5.2, the
generic, configuration-specific APl is described in 5.3.

5.1 Type Definitions

The 1/0 Hardware Abstraction module does not provide any default types, but implements
a generic approach, i.e. types can be created in the configuration and are generated into
the configuration source files (either by the 1/0O Hardware Abstraction itself or by the RTE).

The current implementation supports the creation of the following types:
> Typedefs to primitive types (provided by AUTOSAR Standard/Platform Types)

> Arrays (consisting of primitive types or types that are derived from these)

> Structs ((consisting of primitive types or types that are derived from these)

Types can be created/configured via the following configuration containers:
> .../loHwAbDatatypes/loHwAbimplementationTypes/loHwWAbTypeReference

> .../loHwAbDatatypes/loHwAbImplementationTypes/loHwAbArray
> .../loHwAbDatatypes/loHwAblmplementationTypes/loHwAbRecord

The destination file of the typedefs after the generation process depends on the following
configuration switch: /MICROSAR/loHwAb/loHWAbGeneral/loHwAbUseRte'.

If the RTE is used, the file ‘Rte_Type.h’ will contain the typedefs. Otherwise, the typedefs
are generated into the file ‘loHwAb_Types.h’.

5.2  Services provided by IOHWAB
5.2.1 loHwADb_Init
Prototype

void IoHwAb Init ( void )

Parameter

Return code

void --

Functional Description

This function stub can be used to implement any initialization activities and shall be called by the ECUM. It
is not intended to initialize drivers in the IOHWARB initialization function. Driver initialization has to be done
by the ECUM.

©2014, Vector Informatik GmbH Version: 3.00.02 17/33
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Particularities and Limitations

> Service ID: see table 'Service IDs'
This function is synchronous.
This function is non-reentrant.

VvV V V

This service can be disabled using the configuration parameter
‘IMICROSAR/loHwAb/loHwAbGeneral/loHwAbUselnitFunction’

Expected Caller Context
> Expected to be called in application context (EcuM)

Table 5-1  loHwAb_Init

5.2.2 loHwAb_GetVersioninfo
Prototype

void IoHwAb GetVersionInfo ( Std VersionInfoType *versioninfo )

Parameter

versioninfo Pointer to where the version information shall be stored

Return code

void .

Functional Description

This service returns the version information of this module. The provided information is:
> Module ID

> Vendor ID

> Version Information

Particularities and Limitations

‘

Service ID: see table 'Service IDs'

\%

This function is synchronous.
This function is non-reentrant.

This service can be disabled using the configuration parameter
‘IMICROSAR/loHwWAb/loHwAbGeneral/loHwAbVersionInfoApi’

Expected Caller Context

\

\

> Expected to be called in application context

Table 5-2  loHwAb_GetVersioninfo

5.3 Generated API Function Templates

The following service descriptions do not refer to certain API functions, but to function
stubs that will be generated by the IOHWAB. The service name, as well as the parameter
format is influenced by the configuration settings.

©2014, Vector Informatik GmbH Version: 3.00.02 18/33

based on template version 5.6.0



Technical Reference MICROSAR IOHWAB vector'

c Caution

! The following functions can be invoked concurrently by the RTE. As software on the
lower layer may not support concurrency, the application should avoid parallel calls of
signal services.

5.3.1 Client/Server Operation:
loHWAb_<CSPortPrototypeName>_<OperationName>

Prototype

Std ReturnType IoHwAb <CSPortPrototypeName> <OperationName> ( <ConfiguredType>
<*><OperationArgumentName> )

Parameter

<OperationArgumentNa Configured operation parameter
me>

Return code
Std ReturnType ReturnType can be configured / defined in the configuration phase.

Functional Description

This service is the implementation of an operation contained in a configured Client/Server Port Prototype.

Particularities and Limitations

> This function is synchronous.
> This function is non-reentrant.

Expected Caller Context
> Expected to be called in application context (RTE)

Table 5-3  loHwAb_<CSPortPrototypeName>_<OperationName>

©2014, Vector Informatik GmbH Version: 3.00.02 19/33
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g 'I Practical Procedure
L A Client/Server Operation can be created by the following steps:

> Create a Client/Server Interface by adding an instance of the configuration container
‘IMICROSAR/IoHwWAb/loHWAbCSPortInterface’

> Create the corresponding operations by adding instances of the configuration
container /MICROSAR/loHwAb/loHWAbCSPortInterface/loHwAbOperation’ and add
operation arguments (‘.../loHwAbOperation/loHwAbOperationArgument’)

> Create a Client/Server PortPrototype by adding an instance of the configuration
container /MICROSAR/loHwAb/loHWAbCSPortPrototype’ and set the contained
parameter ‘loHWAbCSPortinterfaceRef’ to the Port Interface created before

'_] Edit
d S This function is a template that contains no implementation code. Add the
implementation in the file ‘loHwAb_30.c’. More Information about where to implement
your code can be found in 4.3.1.

5.3.2 Sender/Receiver Port Runnable:
loHWAb_<SRPortPrototypeName>_ <Read/Write>

Prototype
void IoHwAb_ <SRPortPrototypeName> <Read/Write> ( void )

Parameter

Return code

void -

Functional Description

This service is the implementation of a port element contained in a configured Sender/Receiver Port
Prototype.

Particularities and Limitations

> This function is synchronous.
> This function is non-reentrant.

Expected Caller Context
> Expected to be called in application context (RTE)

Table 5-4  loHwAb_<SRPortPrototypeName>_<Read/Write>
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’ 'I Practical Procedure
L A Sender/Receiver port element can be created by the following steps:

> Create a Sender/Receiver Interface by adding an instance of the configuration
container /MICROSAR/IoHwAb/loHWAbSRPortInterface’

> Create the corresponding port elements by adding instances of the configuration
container /MICROSAR/IoHwAb/loHWAbSRPortinterface/loHwAbPortElement’

> Create a Sender/Receiver PortPrototype by adding an instance of the configuration
container /MICROSAR/IoHwAb/IoHWAbSRPortPrototype’ and set the contained
parameter ‘loHWAbSRPortInterfaceRef’ to the Port Interface created before

'_] Edit
L N This function is a template that contains no implementation code. Add the
implementation in the file ‘loHwAb_30.c’. More Information about where to implement
your code can be found in 4.3.1.

5.3.3 Runnable Entity: loHwAb_< RunnableName>
Prototype

void IoHwAb <RunnableName> ( )

Parameter

Return code

void -

Functional Description
This service is the implementation of a Runnable Entity.

Particularities and Limitations

> This function is synchronous.
> This function is non-reentrant.
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Expected Caller Context
> Expected to be called in application context (RTE)

Table 5-5  loHwAb_<PortPrototypeName>_<Read/Write>

] 'I Practical Procedure
£> A Runnable Entity can be created by the following steps:

> Create a Runnable Entity by adding an instance of the configuration container
‘IMICROSAR/loHwAb/loHwWAbRunnable’ and configure the contained parameters.

'_] Edit
g N This function is a template that contains no implementation code. Add the
implementation in the file ‘loHwAb_30.c’. More Information about where to implement
your code can be found in 4.3.1.

5.3.4 Schedulable Entity: loHwAb_<SchedulableName>

Prototype
void IoHwAb <SchedulableName> ( void )

Parameter

Return code

void -

Functional Description
This function is the implementation of a BSW Schedulable Entity.

Particularities and Limitations

> This function is synchronous.
> This function is non-reentrant.
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Expected Caller Context
> Expected to be called in application context (RTE)

Table 5-6  [Service name]

’ 'I Practical Procedure
a4 A BSW Schedulable Entity can be created by the following steps:

Create a Schedulable Entity by adding an instance of the configuration container
‘IMICROSAR/loHwAb/loHwAbSchedulable’ and configure the contained parameters.

[ ‘I Edit

l- This function is a template that contains no implementation code. Add the
implementation in the file ‘loHwAb_30.c’. More Information about where to implement
your code can be found in 4.3.1.

5.4  Services used by IOHWAB

In the following table services provided by other components, which are used by the
IOHWAB are listed. For details about prototype and functionality refer to the
documentation of the providing component.

Component API

DET Det_ReportError (optional)
DIO All (optional)

GPT All (optional)

ICU All (optional)

PORT All (optional)

PWM All (optional)

SPI All (optional)

Table 5-7  Services used by the IOHWAB

5.5 Callback Functions

This release of the IOHWAB does not implement any callback functions. If necessary, the
user may implement prototypes of callback functions in the file loHwAb_Cbk.h.

r ‘I Note
) It is not possible to pass an approaching callback function through the RTE to the

—
) software component. Actions for handling callbacks have to be implemented inside the
IOHWAB.
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5.6  Configurable Interfaces

5.6.1 Notifications
The 1/0O Hardware Abstraction does not provide Notifications.

5.7 Service Ports

5.7.1 Client Server Interface

A client server interface is related to a Provide Port at the server side and a Require Port
at client side.

5.7.1.1 Provide Ports on IOHWAB Side

All the Provide Ports of the IOHWAB the API functions described in 5.2 are available as
Runnable Entities. The Runnable Entities are invoked via Operations. The mapping from a
SWC client call to an Operation is performed by the RTE. In this mapping the RTE adds
Port Defined Argument Values to the client call of the SWC, if configured.

The following sub-chapters present the Provide Ports defined for the IOHWAB and the
Operations defined for the Provide Ports, the API functions related to the Operations and
the Port Defined Argument Values to be added by the RTE.

5.7.1.1.1 Provide Ports

Operation API Function Port Defined Argument Values ‘

<loHwAbOperation> |loHwWAb_<loHWAbCSPortPrototy <*><loHwAbOperationArgume
pe>_ <loHwAbOperation> nt>

Table 5-8 Provide Ports

5.7.1.2 Require Ports on IOHWAB Side
The 1/0 Hardware Abstraction does not provide any Require Ports.

©2014, Vector Informatik GmbH Version: 3.00.02 24 /33

based on template version 5.6.0



Technical Reference MICROSAR IOHWAB Vector [

6 Configuration

In the IOHWAB the attributes can be configured with the following tools:
> Configuration in DaVinci Configurator

> Configuration in DaVinci Developer

6.1 Configuration Variants
The IOHWAB supports the configuration variants
> VARIANT-PRE-COMPILE

The configuration classes of the IOHWAB parameters depend on the supported
configuration variants. For their definitions please see the loHwAb_bswmd.arxml file.

6.2 Configuration Workflow

This chapter describes the workflow that is necessary to integrate the I/O Hardware
Abstraction into a MICROSAR system.

The 1/0 Hardware Abstraction is not a classic BSW module, as it has not only interfaces
with other BSW modules, but an interface with one or more Application Components
above the RTE. For this reason, the IOHWAB has to define a way to communicate with
Application Components through the RTE.

The basic concepts for such interaction are described in [4]. This chapter gives only a
description of the technical realization in the MICROSAR tool chain.

The following diagram gives an overview of the interaction between the involved tools and
the user.
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Figure 6-1  Configuration Workflow

For a successful integration of the 1/O Hardware Abstraction into a MICROSAR system
please execute the following steps:

» Configure the ‘loHwWAb’ module in the DaVinci Configurator and save the
Configuration. The Software Component description of the 1/0O Hardware Abstraction is
generated automatically upon saving and can be found in the SIP folder (‘<SIP
Folder>\internal\<Application Folder>\Config\ServiceComponents’).

©2014, Vector Informatik GmbH Version: 3.00.02 26 /33



Technical Reference MICROSAR IOHWAB vector’

» Open the DaVinci Developer project or create a new one and import the /0O Hardware
Abstraction’s SWC file as follows:

EEile. Edit View Options Window Help

3| [ Mew Workspace... Ctrl+ M B i % 5 B
.: [= Open Workspace... Ctrl+0 —j;—
: IH Save Workspace Ctrl+5
I Save Workspace As... Alt+A

Close Workspace Alt+C

Project Assistant L4

Workspace Snapshot L4

Import XML File...

Import DCF... W&

Special Import L4

1 Fronly.dcf

2 ChUsers\wvircer\Desktop'DevTest\ Test.dev

Exit
Library

Package

M ml Application Component Types
E [F Service Component Types

wrl Data Types

@~ 7T Constants

- B2 Mode Neclaratinn Groune

Figure 6-2 SWC import select file

» Select the SWC file and start the import. After the import is finished, the module with
all configured ports, interfaces and data types should be present in your project:
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[ Eile Edit View Options Window Help

== R & 03 |3 [ 4h [& | & 100%> ] ] B 456 55 U sE B W
Workspace .- S S S S
ECU Projects LS
=-E3 FrOnly | o !

B Software Design ® [ H owan [

o, Dete Mapping gof ] SO0 SRS
2
ﬁ»’ End-to-End Protection | RN R

1507 FootightFrontLeftor R
g&l [ ] AmbientightContol L1y - f - - - - - - -
R i

o 1. InstrumentLightControl [ 11 . | - - . 0 . ..

{ - > FestightFrontRightofs T

1 >1] FeotightFrontRightOn Seatl eftBackRestContiol [ 1) | |

1 GetBatteryPowsr -
1 SeatleftControl 5—0

GetBattenyVoitage
Library 1. [
P 1 Fone Seatﬂamaackﬂst&nml [j{j :
=~ Application Component Types ] {}D rerstrar [
loHwAb /MICROSAR 1. [
; E—Myslc Lompeer | {j-[] GetGeneratorVoltage |-
F Service Compenent Types {1 - SeatRightContral [} - - - - - - - -

weil Data Types | AU R,

Tt Constants 1" 507 sestienGetimatorpower AN DD
%& Mode Declaration Groups 1 Bl
O~ Application Port Interfaces { - TrunkLightGontrol [} - - - - - . . .

&= Service PortInterfaces | >'_|:| SestTRightGetHMotorFower AR
1 Type Mapping Sets 1 AU

Figure 6-3 Imported Software Component

» Create a new application software component and create the counterparts of the ports
that are provided/required by the 1/0O Hardware Abstraction component type.

Caution
Do not connect the SWC ports in the DaVinci Developer, because no more
configuration of the RTE inside DaVinci Configurator would be possible, then.

- —
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Figure 6-4 1/0O Hardware and Application Software Component

Save and close the DaVinci Developer project.

Switch back to the DaVinci Configurator and configure the RTE module by using the
‘Runtime System’ domain editor.

» First, create the Software Components of I/O Hardware Abstraction and Application
inside the RTE by using the ‘ECU Software Components Editor’
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DaVinci Configurator P ) R RER
File Edit MNavigate View Project Help
0 & | %S| FBEH| e~ =~

—;— Configura... | 5@ Generatio... | O ||[&2 Basic Editor [[E ECU Software Components 2

=
E An E]ECU Compaosition, Application Components, Service Components
a, v @,

- =1

'_CE] Overview of ECU Software Components

Base Services

4 |2 Al
> [0 ECU Compasition
. 42 Application Components

B«

Runtime System Configure the ECU Software Components,

[[3 Runtime Systern General 5 Service Components 3 ECUComposition
[[S ECU Software Components = Application Components (2
[ 05 Configuration (55 Service Components (0

B Add Component Connection

E& Add Data Mapping
£l

Bl Add Task Mapping

Figure 6-5

» Go to ‘Application Components’ container and add two Software Components, the
‘loHWADb’ and the Software Component(s) created in the DaVinci Developer.

Component Prototype Creation |

Create new Component Prototype

1]

Enter name of Component Prototype and select a Component Type.

Mame:
@,
Component Type Path
My Swc /CompeonentTypes/MySwc
loHwAL SMICROSAR_SWCS_DEV/ToHwAb_swe/ComponentTypes/ToHwAb

Q Caution

! The I/O Hardware Abstraction SWC description exists twice in this selection. Please
use the SWC description with the path
‘IMICROSAR_SWCS_DEV/IoHwAb_swc/ComponentTypes/loHwWAD'. This is the SWC
description created by the DaVinci Developer. Otherwise, all modifications to the
Software Component that have been done in the DaVinci Developer would not be
adapted.

» The next step is connecting the ports of the components with the ‘Add Component
Connection’ editor. Start the editor and select I/O Hardware Abstraction and
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Application Software Component and map the ports as needed. If the ports of the both
components can be connected 1:1, the ‘Automatic Mapping’ can be used.

» Last, the Runnable Entities of both components have to mapped to OS Tasks. This
can be done by using the ‘Add Task Mapping’ editor.

» Validate and generate the configuration.

c Caution

! If you have to change the configuration of the I/O Hardware Abstraction after the SWC
has been imported into the DaVinci Developer workspace, the SWC has to be imported
again, every time it is changed, because the DaVinci Developer will not adapt the
changes automatically.

Q Caution

! If you have to change the DaVinci Developer project after the Software Components
have been created in the RTE configuration, the DaVinci Configurator project has to be
closed and re-opened and the Application Components in the ‘ECU Software
Components’ editor have to be removed and re-added, because the DaVinci
Configurator will not adapt the changes automatically.
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7 Glossary and Abbreviations

7.1 Glossary

Term ____Descripton

DaVinci Configurator = Configuration tool for MICROSAR components

User Block Especially marked, user editable code section within a generated C-
Source file — these code sections are not overwritten when the module
configuration is being re-generated

Table 7-1  Glossary

7.2 Abbreviations

API Application Programming Interface

AUTOSAR Automotive Open System Architecture

BSW Basis Software

DEM Diagnostic Event Manager

DET Development Error Tracer

ECU Electronic Control Unit

HIS Hersteller Initiative Software

MICROSAR Microcontroller Open System Architecture (the Vector AUTOSAR
solution)

PPORT Provide Port

RPORT Require Port

RTE Runtime Environment

SRS Software Requirement Specification

SWC Software Component

SWS Software Specification

Table 7-2  Abbreviations
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8 Contact

Visit our website for more information on

>  News

> Products

> Demo software
>  Support

> Training data

> Addresses
www.vector.com
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