Interaction Layer

with GENy

User Manual
(Your First Steps)

Version 1.03.01

Vector Informatik GmbH, Ingerheimer Str. 24, 70499 Stuttgart
Tel. 0711/80670-0, Fax 0711/80670-399, Email can@vector-informatik.de

Internet http:\\www.vector-informatik.de




User Manual Interaction Layer Vector :

*_---_-_-._._
..‘_---_-_-._._

h J

T _delay T _delay T _delay
o T cycle , T cycle

Klaus Emmert

1.03.01

released (in preparation/completed/inspected/released)

12007, Vector Informatik GmbH Version: 1.03.01



User Manual Interaction Layer

History

vector’

Klaus Emmert

Klaus Emmert

Klaus Emmert

Gunnar Meiss

Gunnar Meiss

12007, Vector Informatik GmbH

2004-04-29

2004-05-17

2005-06-24

2007-05-16
2007-07-12

11

1.02

1.03
1.03.01

Converted from Version 0.8 to
new User Manual Layout.

Usage of vstdlib added (started with
IL version 1.83)

GENYy added as new
Configuration Tool.

ESCAN00020395

ESCAN00021408 Update
Contents

Version: 1.03.01
based on template version 1.8



User Manual Interaction Layer V@CtOf

Motivation For This Work
What is a signal?

A Signal is an abstract container for information. It can hold physical values, states
or commandos. Signals can concern the complete vehicle or only some control
units.

Using the Interaction Layer you do not have to take care about the transmission or
reception of signal or the data consistency. If you need the content of a signal, just
read it, if a value changed, just write it. All the rest is done by the Interaction Layer.

WARNING
All application code in any of the Vector User Manu als is for training {1}{
purposes only. They are slightly tested and designe d to understand the basic

idea of using a certain component or a set of compo nents.

12007, Vector Informatik GmbH Version: 1.03.01
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1 Welcome to the Interaction Layer User Manual

1.1  Beginners with the Interaction Layer start here
You need some information about this document?
What is the Interaction Layer?

1.2  For Advanced Users
Start reading here.
7 Steps for Interaction Layer integration.

1.3  Special topics

States of the Interaction Layer

Generated Names for macros and functions ?
Flags and Functions

1.4  Additional Documents dealing with the Interacti
TechnicalReference_InteractionLayer
OEM-specific Documentation

12007, Vector Informatik GmbH

on Layer

vector’

Chapter 2

Chapter 3.4

Chapter 4

Chapter 5

Chapter 6.1

Chapter 6.3

Chapter 0
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2 About This Document

This document gives you an understanding of the Interaction Layer. You will
receive general information, a step-by-step tutorial to get the Interaction Layer
running and to use its functionalities.

2.1  How This Documentation Is Set-Up

Chapter Content

Chapter 1 The welcome page is to navigate in the document. The main parts of the document
can be accessed from here via hyperlinks.

Chapter 2 It contains some formal information about this document, an explanation of legends
and symbols.
Chapter 3 In this chapter you get a brief introduction in this Interaction Layer and its tasks.

Chapter 4 Here you find some more insight in the Interaction Layer.

Chapter 5 Here are the 7 Steps for you to integrate the Interaction Layer, how to do the
necessary settings in the Configuration Tool and how to connect the Interaction Layer
with your application.

Chapter 6 This chapter provides you with some further information.
Chapter 7 In this last chapter there is a list of experiences with the Interaction Layer.

12007, Vector Informatik GmbH Version: 1.03.01
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2.2  Legend and Explanation of Symbols

You find these symbols at the right side of the document. They indicate special
areas in the text. Here is a list of their meaning.

. These areas
Symbol Meaning (o472 bl
e tex

contain brief
A I o . items of
iz The building bricks mark examples. information
= that will
facilitate your
— You will find key words and information in short sentences in the margin. This will :gggf?cf"r
greatly simplify your search for topics. topics.

The footprints will lead you through the steps until you can use the described
Interaction Layer.

There is something you should take care about.

Useful and additional information is displayed in areas with this symbol.

This file you are allowed to edit on demand.

This file you must not edit at all.

This indicates an area dealing with frequently asked questions (FAQ).

[ <R [~ [=) [> (¢

12007, Vector Informatik GmbH Version: 1.03.01
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3 Interaction Layer — An Overall View

One of the important tasks in programming ECUs for modern vehicles is the
handling of timers for actions like sending messages or monitoring incoming
messages. In some cases this can become quite complex and could be a lot of
programming work to do.

3.1  Transmission problems

Figure 3-1 Transmission Problems

The picture above mentions things to remember when transmitting data. You surely
know these kinds of problems.

The Interaction Layer handles the classic problems with transmission and reception
for you. The information which signal or message should be sent in which timing,
which signal triggers a timeout flag when it is not received any more and further
information is stored in the data base (DBC file, use CANdb++ for editing DBC
data) and realized by the Interaction Layer.

3.1.1 Whatis left to do for transmission

Regarding the transmission, you just have to fill the signal memory locations (use
generated signal/message access macros or functions) with the current values, the
transmission itself is done by the Interaction Layer.

As you access the signals via macros or functions, the data consistency is granted.
The Interaction Layer notifies the application in case of important events, such as a
successful transmission of a signal (confirmation) or a timeout when a signal has
not been received.

Caution
Signal access macros or functions are always unsigned integer values !!!

12007, Vector Informatik GmbH Version: 1.03.01
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3.2  Reception problems

New Data?

Notification

Timeout
& Defaults

~ Data
Consistency

Figure 3-2 Reception Problems

The picture above mentions things to remember when receiving data. You surely
know these kinds of problems.

3.2.1 What is left to do for Reception

Access the received data via the generated macros or functions any time you need
the information. The macros and functions guarantee the data consistency.

Events are signaled to the application via flags (polling) or functions.

You may react on the indications for reception, changed values or timeout. This
depends on the demands of your application.

The Interaction Layer will free you from handling the data transmission and reception
as far as possible. This job is shifted to the data base engineer who develops the
DBC file.

Caution

Signal access macros are always unsigned integer values!

3.3 Tools And Files

3.3.1 The data base file (DBC file)

The DBC file normally is designed by the vehicle manufacturer and distributed to all
suppliers that develop an ECU.

For the Interaction Layer it contains attributes and the information about the
transmission modes of the signals (and messages) and e.g. the cycle times. It

Version: 1.03.01
based on template version 1.8
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contains all information that is necessary for transmitting and receiving signals,
which signal should be time monitored etc.

Every supplier uses the SAME DBC file for one type of vehicle to guarantee a
common basis for development.

3.3.2 Configuration Tool

The Configuration Tool is a PC-Tool. It is used to configure the CANbedded
components to the application’s needs. The Configuration Tool generates files that
you have to include in your application.

For the Vector Interaction Layer many of the settings are done in the DBC file (see
above) and many setting can be done in the Configuration Tool. For each signal
flags, default values, access macros or functions and callback functions can be
switched to on or off separately.

3.3.3 Generation Process with CANbedded Software Co  mponent

The Configuration Tool generates files that contain the configuration and the signal
interface of the CANbedded Software Components. In connection with the source
code of each component, CANbedded can be compiled and linked (see Figure
3-3).

12007, Vector Informatik GmbH Version: 1.03.01
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CANdela CANdb++

CANdela Network The standard
Database Database generation
process for
Vectors Software
Components.

i P Application
poTTmT Configuration Tool <« T
: Data
E l l Generation
E Configuration Signal .
E Interface eader
Includes
v ! l l l !
CANbedded
CANdesc Software Application Parameters Source
Components
l l l Compiler, Linker
Executable

Figure 3-3 Generation Process For Vector CANbedded Software Components

02007, Vector Informatik GmbH Version: 1.03.01
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3.4  What Is the Vector Interaction Layer

RECAN

Application

Interaction
Layer

CAN Driver

CAN Controller

Transceiver

CAN Bus

Figure 3-4 Overview CAN Driver, Interaction Layer and Application

As you see the Interaction Layer is a higher layer than the CAN Driver and uses
the services of the physical layer for transmission and reception.

3.5  What The Interaction Layer Does

The Vector Interaction Layer is responsible for transmission and reception of CAN
messages according their transmission modes, timeout monitoring and setting of
default values. It provides a signal interface to the application.

Therefore the programming effort for transmission and reception of signals is
reduced on some settings on the DBC and in the Configuration Tool and the basic
implementation of the Vector Interaction Layer Component.

12007, Vector Informatik GmbH Version: 1.03.01
based on template version 1.8
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4 This Component — A More Detailed View

4.1  Files to form the Interaction Layer
The Interaction Layer consists of 3 sorts of files.

4.1.1 Fix files that form the Interaction Layer
m ilc

= il_defh

4.1.2 Generated files that must not be changed, too

4.1.2.1 Configuration Tool GENy

m |l _par.c
m |l _par.h
m Il _cfg.h

4.1.3 Configurable files
m il_inc.h or _il_inc.h (the underscore means, this file has to be adapted by you)

4.1.4 il.c
This file contains the code for the Interaction Layer.

You must not change this file at all.

4.1.5 il_def. h
The file il_def.h is the header file of the Interaction Layer.

You must not change this file at all.

4.1.6 Il_par.c
Generated file for the Interaction Layer parameters.

You must not change this file at all.

4.1.7 il_par.h
Generated header for the Interaction Layer parameters.

You must not change this file at all.

12007, Vector Informatik GmbH
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4.1.8 il_cfg.h

This is the configuration file of the Interaction Layer. It contains the configuration
switches according to your selections in the Configuration Tool.

Do not change this file. You will loose the changes after the next generation process.

4.1.9 il _inc.h

INC stands for include. Here you can add includes you need. Use the delivered
standard il_inc.h for this first attempt and look at the default includes as an
example.

It is very important that you do NOT change the including order given in this header.

Include this file (as you did it with can_inc.h) in every c file where you need CAN
functionality. 1l_inc.h “replaces” can_inc.h if you use the Interaction Layer.

4.19.1 Vstdlib.c/vstdlib.h

You have to include the Vector standard library beginning with version 1.83 of the
Interaction Layer.

4.1.10Includes when using GENy

To use the Vector Interaction Layer, only the file il_inc.h must be included in all
application components that want to use Interaction Layer functionality.

\¥

il_inc.h

RN //
-

H
/

Figure 4-1 Including Vector Interaction Layer

4.2  Handling of the Interaction Layer

The Interaction Layer has to be added to the application and initialized directly
after the initialization of the CAN Driver. Take care that the interrupts are disabled

12007, Vector Informatik GmbH Version: 1.03.01
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while initialization of the components. Additionally the functions IIRxTask() and
lITxTask() have to be called cyclically within the cycle time adjusted in the
Configuration Tool (IL options/Timings IL Vector Channel X).

It is very important for the correct function of the Interaction Layer that the timing you |
entered in the Configuration Tool and the cycle you call the lIIRxTask() and lITxTask() -
are the same. This is the basis for the timing of the Vector Interaction Layer.

12007, Vector Informatik GmbH Version: 1.03.01
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5 ABasically Running Interaction Layer In 7 Steps

STEP 1:

STEP 2:

STEP 3:

STEP 4:

STEP 5:

STEP 6:

STEP 7:

UNPACK THE DELIVERY
Follow the install shield wizard to unpack the CANbedded Software Components and
the Configuration Tool.

CONFIGURATION TOOL AND DBC FILE
Read-in the DBC file in the Configuration Tool and make the configuration settings for
the CANbedded Software Components.

GENERATE FILES

Generate the files in the appropriate folders.

ADD FILES TO YOUR APPLICATION
Add the CANbedded C and H files to your project or makefile.

ADAPTATIONS FOR YOUR APPLICATION

Now your application files must be modified to use the CANbedded Software
Components (includes, cyclic calls, initialization) and do the call back functions.

COMPILE AND LINK
Compile and link the complete project and download it to your test hardware or
development environment.

TEST THE SOFTWARE COMPONENT

Test the software via a suitable test environment.

12007, Vector Informatik GmbH Version: 1.03.01
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5.1 STEP 1 Unpack the delivery

The delivery of CANbedded Software Components normally comprises the
Configuration Tool and the source code of the software components.

’
Y

You only have to start the

Setup. exe The Configuration
T_ool generates
and to follow the install shield wizard. files for your

application. It is
the connection
between your
hardware and
settings, the
requirements of
your vehicle
manufacturer and
the other ECUs,
your ECU has to
communicate

We recommend creating a shortcut to the Configuration Tool.

with.

Back to 9 Steps overview

12007, Vector Informatik GmbH Version: 1.03.01
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5.2 STEP 2 Configuration Tool and DBC File .

We recommend for the integration of the Vector Interaction Layer to have a already
running application with already working bus communication (CAN Driver is
integrated and running).

Normally the adjustments in the DBC file are done by the data base engineer. To

be able to use the Interaction Layer the data base attributes and the corresponding Vou can safe
timings have to be set properly. much time when
you start changes

after verifying the
functionality of

For the following steps we used a very simple DBC file with only one receive the hardware and
: software you use
message and two transmit messages. oo bacis 1oy
changes.
For more

information about
how to starup
with GENy refer
to the GENy
online help.

12007, Vector Informatik GmbH Version: 1.03.01
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5.2.1 Working with the Configuration Tool = GENy
Open the Configuration Tool GENy,

5.2.1.1 Project Setup in GENy

[1 create a new configuration and fill-out the Setup Dialog

m  Pre-configuration file Setup Dialog T
H Preconfiguration M — m

= Microcontroller [Nare = |

ke [Hi_He12Cpu B Cancel |

m Derivative

Derivative

B Com pller Compiler IEosmic j

Select the bus system (here CAN) and fill-out the Channel Setup LI
window FlexRay

Channel Setup EH

Chanrel M ame IChanneI 0

D atabase ISMIE\examplel L_GEMyhappl\GenD atahexamplelL. dbe |

Browse for your Database file

[Databaze Nodes fAultiple Hodes
hTeﬂNDde ( i and select your E_CU out of the
Database Nodes list.

Select the Software Components Hw_xxx (in  |Saftware Companents by ECU  |Charinel
this example it is the HC12), the CAN Driver [Hw_Hel2Cpu [ [
(DrvCan_Hw12Mscanldx) and with Il_Vector |Dr¢Can_Hel2Mzcanld r W
the Interaction Layer. Il_Vector r L
Filetype Path |Resolved Path Set the Generation Paths
Config Header Files (C) Do wsrCodeExampleshCOSMICexamplell_GENyapphGenData (<Sh|ft> +<F7>) Corl’eCtly.

Parameter Header Files Do wsrCodeExampleshCOSMICexamplell_GENyapphGenData

9]

Parameter Source Files D wisriCodeExamplesiZOSMICexamplell _GENyapphGenData

[

5.2.1.2 Interaction Layer Settingsin  GENy

For this example we want to monitor the reception of the Si gnal _2. If this signal is
not received over an adjustable (in the DBC file — use CANdb++ editor) period of
time, a timeout occurs.

12007, Vector Informatik GmbH Version: 1.03.01
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vector”
There are two ways your application can be notified of a timeout,
m viaaflag or

m a function .

In this example we use a function for notification.

Open the Configuration Options for Signal_2 via clicking Signal 2 in the
navigation view. Add a timeout function by clicking the Add button and entering a
name or working with the default as shown.

{;} My ECL Configurable Options P Signal_2
E‘* é;mﬁonen[;s Messags Meszage 2 =l
arnel ecoratar -
; l=Signed
B2 Huw_Hel2Cpu ? r
-5 DrvCan_Hel2Mscanlds Length 8
E@C' I \ector Byteorder Intel j
5 Channels |- I_wectar
-4 T« Messages o
: Dynamic Api *
- Fix Messages Y P |r
E‘E- Message 2 |:S|gnal ACCESS
LMl Signal 2 Put *
I?---ru:l., T+ Signals Get F*
o ey MiszingSignal RD= r
© eemuy, Signal 1
E___mu‘ R Signals [— Motification Classes
- fru Signal 2} el
-fg Tw Messages Flag A
-f=4 FxMessages = o
[+l Tx Signals
[+l Fx Signals DataChanged Al
|:Firstvalue
Firstvalue Aol I
|:Timecuut
Flags Add
|:Fun|:tion Sl
Mame Delete §Signal_2
|+ Stete Machine Transition f
[+ Default alue
+|Database Atributes

Figure 5-1 Activate the Timeout Monitoring of Signal_2

Back to 9 Steps overview

12007, Vector Informatik GmbH
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5.3 STEP 3 Generate Files

Click on the button £ to start the generation process for GENy.

o Generated Configuration Files = | 1. Pre-configuration for 1 Yector' loaded
15 ” 4| 2:Il_Vector: Database attribute "ILTxTimeout™ was not found. The value defaults to 5 * lITxCycle [50).
B3 Source Files 3P | .
re-configuration for 1l_Wector loaded

5] Drhuer\CodeExamplestCOSMIC evamplell, GENyapplGenD ataly_par.c 4 YRMLGenerator initialization ook 3625.0000 [500.0000) miliseconds!
D:husrCodeE #ampleshCOSMIChexamplell_GENy\apphGenDatahdre_par.c Starting Cod; Generation..

D:hwsr\Codek samples\COSMIChexamplelL_GENy\applGenD atalcan_par.c B Generation took: 1078 (1)

|2 D:\ust\CodeE vamples\COSMIChexamplalL_GENy\applhGenD atabi_par.c & Generation took 1078 (1]

153 Header Fies Finished Code Genstation
D:husr\CodeE xamplesiCOSMIChexamplell_GEMNyapplGenDatavw_parh
D:husr\CodeE xamples\COSMIChexamplell_GEMNy\apphGenDataby_inc.h
D:hwsr\CodeExamples\COSMIChexamplelL_GEMyapplGenD ata'v_cfa.h
D:hwsr\CodeExampleshCOSMIChexamplell_GEMy\apphGenDatahdre_parh
D:husr\Codek xamples\COSMIC\examplelL_GENy\applGenDatalcan_par b
D:husr\CodeE xamples\COSMIChexamplell_GEMNy\apphGenDataican_clg h
D:hwsrCodeE samples\CO5MIChexamplelL_GENy\applvGenDatabil_parh
D:hwsr\CodeExamples\COSMIChexamplell_GEMy\applGenDatahil_cigh

(23 Other
I Component Selection | £/ Generated Files <M Hessages AFind in Files/
For Help, press F1 UM [Mumber of Gbjects Displayed: 1 4

Figure 5-1 Generation Information

The results of the Generation Process are shown in the two views at the bottom of
GENy.

Generated Files
This is a list with all file that GENy has generated and the folder information.

Messages

Here the information that occurs during the generation process. Take care of this
information after any generation process. Important generation error information
could be displayed there as you see in the example above.

Back to 9 Steps overview

12007, Vector Informatik GmbH Version: 1.03.01
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5.4 STEP 4 Add Files to Your Application

il
Ty "

I

5.4.1 Using GENy

Copy the core files for the Interaction Layer out of the delivery in the directory you
reserved for.

Add those new files together with the generated ones (see Figure 5-1) to the file list
of you compiler or makefile.

If you want to apply changes you have done in the Configuration Tool, you must start
the generation process again. Remember compiling afterwards.

Starting with IL implementation version 1.83 the IL uses the Vector standard library {!}{
vstdlib for memory copy and clear routines to avoid calls to the C standard library.

Therefore it is required in that case to link the file vstdlib.c to the project. The

v_def.h includes the corresponding header.

Back to 9 Steps overview

12007, Vector Informatik GmbH Version: 1.03.01
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5.5 STEP 5 Adaptations For Your Application

Using CANgen and GENy

To be able to compile and link, you have to do a few further adaptations in your
application.

b
Ty, "

This is the example you know from the CAN Driver. For a first test, this simple
application without any function except for calling the Interaction Layer Tasks
lIRXxTask() and IITxTask() cyclically, is enough.

In the following example application only the modifications are explained and
emphasized.

Example for HC12: e
=
/* Includes*********************************************************/
#inlcude”il_inc.h”;  /* with this include, the othe r two will be
included too.*/
unsi gned char timerel apsed,; /*the function |11RxTask() and Il TxTask()
must not be called in interrupt context. So
this flag is used as an indicator, that a
timer interrupt occurred and is polled in
the application. */
/*Function prototypes **********************************************/
voi d enabl el nterrupts( void );
void hardwarelnit( void );
/*Nhin Function ****************************************************/
voi d mai n(voi d)
{
/*make sure that the interrupts are disabled or disable interrupts
here. */
hardwarel nit(); Itis forbidden to
use any CAN
. i functionalit
Canl ni t Power On() ; _ et
IlInitPowerOn(){*To use the Interaction Layer y ou have CaninitPowerOn
to do the initialization first. &
For the case your module does n ot know

this function, use Ilinit(); */

timerelapsed = 0; /* timerelapsed = 0x00 -no interrupt occurred
timerel apsed = Oxff -> i nterrupt occurred

enabl el nterrupts();
IIRxStart();
[ITxStart();
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for(;;)
/* call of lIRxTask() and IITxTask() if timerelapse d = Oxff*/
if( timerelapsed == 0xff)
{
timerelapsed = 0; [*clear the flag to call N mTask()
only once after a ti mer interrupt*/
IIRxTask(); [*cyclic call for interactio n layer*/
ITxTask();
}
}
}
voi d Appl CanBusOf f( void )
{
}

voi d Appl CanWakeUp( void )
/*Call-Back function at the transition from SleepMde to sleep
i ndi cati on reconmended*/
}
voi d enabl el nterrupts( void )

CLi();

[*This is the function called in case of a timeout of the message_2 that
should be received cyclically*/

void ApplSignal_2SigTimeout( void )

IIPutTxMissingSignal(0x3d);

[*Trigger to send this message i n case
of a timeout. Both n ames are defined
in the YourECU.h.*/

}
void hardwarelnit( void )
{

/*

Do your hardware specific initializations here.
Renember your TRANSCEI VER

*/
}
@nterrupt void irg_dumyO(voi d)
{
for( ;; ); /*all ot her interrupts except t he CAN
Interrupts are routed to this function.*/
}
[*This is the interrupt function of the timer inter rupt. The timer will
be reset and the timerelapsed indicates the occurre nce of an interrupt

for the application (see code above). */
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@interrupt void irg_timerO(void)

[*reload timer*/
timerelapsed = Oxff;

}

You also have to do modifications in the interrupt vector table. The occurrence of a
timer interrupt has to lead to the timer interrupt function. In this example you see
that the vector for the timerO interrupt is added

Example for HC12: IL'
const functptr vectab[] = { /] @xFFC4 start address of table

CanTxInterrupt, /l $FFC4 CAN tran smit

CanRxInterrupt, /l $FFC6 CAN receive
CanErrorinterrupt, /l $FFC8 CAN error

i rq_dummyoO, /1 reserved

i rq_dummyoO, /1

i rq_dummyoO, /1

CanWakeUplnterrupt, /l $FFDO CAN wake-up

i rq_dunmmyoO, /1 ATD

i rq_dummyoO, /1sC 2

i rq_dummyoO, /1 SPI

i rq_dummyoO, /1 SPI

i rq_dunmmyoO, /1 Pul se acc input

i rq_dunmmyoO, /1 Pul se acc overf

i rq_dummyoO, [/ Ti mer overf

i rq_dummyoO, [/ Ti mer channel 7

i rq_dummyoO, [/ Ti mer channel 6

i rq_dunmmyO, /1 Ti mer channel 5

i rq_dunmmyO, [/ Ti mer channel 4

i rq_dummyoO, [/ Ti mer channel 3

i rq_dummyoO, [/ Ti mer channel 2

i rq_dummyoO, [/ Ti mer channel 1

irg_timerO, /[Timer channel O

i rq_dunmmyoO, //Real tine

i rq_dummyoO, /11 RQ

i rq_dummyoO, /1 Xl RQ

i rq_dummyoO, /1 SW

i rq_dunmyoO, /1il]egal

i rq_dunmyoO, //cop fail

i rq_dummyoO, //clock fail

_stext /IRESET

i

Back to 9 Steps overview
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5.6 STEP 6 Compile And Link ;

Now start your compiler by calling the makefile or just clicking the start button, this .

depends on your development tool chain.

Back to 9 Steps overview

5.7 STEP 7 Test the Software Component ’
K

You remember the testing method from the CAN Driver? To test the Interaction
Layer we use the same test environment with a few modifications.

5.7.1 Built-up of the test environment

Figure 5-2 The test environment

The network will consist of 2 nodes, a real one (YourECU) and the simulated one,
the TestNode (as named in the data base).

Open your CANoe or CANalyzer.

The next step is to Associate a new database , the same data base (DBC file)
you use for your application.
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W= “iewe Start hode Panel Configure  Windowe  H

ey configuration Chrel+h Fe
Load canfiguration. .. Clel+O
Save configuration Clrl+= k. "'{;

Save configuration as...

Configurstion overview ...
Caonfiguration comment. ..

Import. ..
Files uzed...

Cigte databaze...

Open CAMdbL Editor
Open Panel Editor

Figure 5-3 How to get an data base into CANoe

File ‘iews Start Mode Panel Configure Window Help
Dieeeaer sy |P| B Z]@| Pear X[ uat]
o 1 N A o e e a8 I A R )

Figure 5-4 Configure menu and Real adjustment

Make sure that the CANoe mode is switched to REAL and you have chosen the same
baud rate as in your real node YourECU.

5.7.2 Test of Interaction Layer

Now start your Application on the hardware platform and the CANoe/CANalyzer.
Now you should see the cyclic message sent via the Interaction Layer, the
Message 1. Additionally you see the Ti meout Message, because the cyclic
message from CANoe is not being sent.

Trace

Time Chn | ID M ame Cir DLC | Data

E 0.2501 1 200 Hes=ags_ 1 F=x 3 55 00 00 00 00 OO0 00 0o
#-EJ1 3.4552 1 205  Timeout Message Bz 1 ad

Figure 5-5 A trace of the example application with timeout occurring
I CONGRATULATIONS !l
The Interaction Layer is basically working.

Now try to prevent the timeout from occurring. Insert a generator block and send
the message with the ID 201 (Message_2) e.g. in a cycle of e.g. 10ms.
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s
T
Genersto ;s {ﬂ:
s | N IEn-In [T Onkey Ia_
Generator sendhist
D DLC DATA IV with period; |1EI me
e 2
| > | | | |— [ Onmessage I S
3 | | | |_ Dielay: ID s
ELU £
4
- 5 I I I F Elapse: [ single ¥ [epetitive
‘ | | | |_ 0k, I Cancel | Options. .. | Help
11 3 0 I
8 [ [ [ |
New ling | Cut I Copy | Paszte | Lelete |
Sumbal... | Signal... I Wl gvefarm... | Enorframe | Remoteframe |
Ok I Cancel I Optiohz. .. | Help |

Figure 5-6 Insert a generator block to send the message 201 all 10ms

Restart the application and CANoe and the Timeout Message will not occur
anymore.

Trace

Time Chn | ID Mame Drir DLC | Drata
---E 0.2500 1 200 Hessage_1 Fx a 55 00 00 00 00 00 OO0 o0
-6 0.0103 1 201 Hes=age 2 T= 2 03 04

Figure 5-7 A trace without timeout

This is working, too? You have implemented the Interaction Layer correctly for the
first time. Now you can go on.

Back to 9 Steps overview

12007, Vector Informatik GmbH Version: 1.03.01

30/35



User Manual Interaction Layer V@CtOf

6 Further Information

Now the Interaction Layer is basically working. To get a deeper understanding of
this module continue with this chapter. A very detailed description of the API you
find in the Technical Reference of the Interaction Layer.

6.1  States of the Interaction Layer

The following figure shows the state machine of the Interaction Layer. There are
two identical state machines, one for transmission (Tx) and one for reception (Rx).

i init void ): void IIRx Start( void ); void IIRx Stop( void ); void [IRX Wait( void );

© void Ilinit( void ); evoid IITx Start( void ); void IITX Stop( void ); 9yoid IITxWait(( void f
void [IRx Release( void );
void lITXRelease( void );

Wait

PowerOn

suspended i @

Figure 6-1 The State machine of the Interaction Layer

L L

Release Start

o
Stop

Use the functions to switch the states of the Interaction Layer to your demands.
This becomes very important using the Interaction Layer together with a Network
Management.

6.2 Debugging of Interaction Layer
Using the Interaction Layer you can select two main debug options.

|: Debug Options
Argument Check O*
Assertions C

Figure 6-2 Debug options for Interaction Layer

The argument check for the IL functions is used to check the arguments passed to
functions of the Interaction Layer. If an error was detected, the return value of the
functions will contain an error code. More about this feature see the Technical
Reference Interaction Layer.

The assertions you should use only during the development process.
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All assertions branch to the function
void ApplllFatalError( ErrorCode );

where you can analyse the cause of the assertion.

6.3  Where to get the generated names for the macros  and functions

You know the situation, the files are generated and now you start to develop your
application. What is the name of the generated macros for the indication function?
What is the correct writing of the callback function? You know the signal name and
your pre- and postfixes but:

Using GENy
all this information you get out of the generated file:
ilpar.h.

6.4  Usage of flags and functions

The Interaction Layer is signal oriented. So all flags and functions notify events that
have to do with signals. There are flags and functions for reception and
transmission. See first all flags and functions concerning the reception of data.

Indication Flag

. . . Indicates the r tion of a signal
Indication Function dicates the reception of a signa

Can be used to indicate the reception of the signal since the last
reset of this flag or of the Interaction Layer

FirstValue Flag

DataChanged Flag Indicates a changed signal

Timeout Flag

- g Indicates a missing reception of a signal for the adjusted time.
Timeout Function g recep 9 J

to confirm the transmission there is one flag and one function.

Shows that the message containing the signal has been

Confirmation Flag acknowledged by another node.

This acknowledge is sent when at least one ECU has receive the
message. The acknowledge triggers a transmit interrupt. Within
this interrupt the flag is set and the confirmation function is called.

Confirmation Function

The confirmation guarantees that the message containing the regarded signal has
been sent.
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To avoid errors
occurring from
false writing a
recommend to
copy and paste
the name from
the file
YourECU.h and
ilpar.h.

You can use only
the flag, only the
function or both
combined. This is
up to your
application.
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6.5 Data Consistency

A very important part is the knowledge about data consistency and the situations
you have to take care for it.

Refer to the chapter dealing with the data consistency in the Technical Reference
of the Interaction Layer.
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