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ETAS About this Document

1 About this Document

1.1 Introduction

This manual addresses qualified personnel working in the fields of automobile
ECU development and testing. Specialized knowledge in the areas of measure-
ment and ECU technology is required.
This document contains information about working with LABCAR-OPERATOR
V5.4.13. The document contains the following chapters:

“The LABCAR-IP User Interface” on page 10

This chapter contains a description of the LABCAR-IP user interface.

— "Overview of Functions” on page 10

- “The Main Menu of LABCAR-IP” on page 11

— "The Toolbar” on page 14

- “The Main Window" on page 15

— "The Project Explorer” on page 16

- “The Log Window” on page 16

- "Project Settings” on page 17
“Working with LABCAR-IP" on page 20
This chapter describes the integration of various modules into a LAB-

CAR-OPERATOR project and how to generate code for an experiment
which can be run in ETAS Experiment Environment.

— "Modular Simulation Code” on page 22

- "MATLAB/Simulink Models” on page 34

— "ASCET Modules” on page 49

— “C Code Modules” on page 55

- “CAN Modules (Network Integration CAN)” on page 82

- “Instrumentation for the CAN Simulation” on page 123

= "LIN Modules (Network Integration LIN)” on page 130

- “Network Module” on page 164

= "NIF Modules (Network Integration FlexRay)” on page 199

- “FiL Modules” on page 224

— "Real-Time Plugins” on page 249

- “Signal Conversion Modules” on page 262

— "Configuring Hardware with the RTIO-Editor” on page 266

— “The Connection Manager” on page 267

- “Configuring the Real-Time Operating System (OS Configuration)” on
page 279

- "Setting Up Multi-RTPC Networks” on page 290

“ETAS Experiment Environment - an Overview” on page 300

ETAS Experiment Environment (ETAS EE) is used to execute a LABCAR-

OPERATOR experiment. This chapter provides an overview of the GUI
and the functions of ETAS EE.

— "“The Constituent Parts of the GUI” on page 301
— "The Experiment Explorer” on page 303

LABCAR-OPERATOR V5.4.13 - User Guide 7
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- “The "Workspace Elements" Window” on page 305

— "The Main Workspace” on page 310

— “The Script Recorder” on page 336

- "Working with Parameters” on page 338

- “Editing Parameter Files with LABCAR-PA” on page 355

Classification of Safety Messages

The safety messages used here warn of dangers that can lead to personal
injury or damage to property:

A DANGER

indicates a hazardous situation with a high risk of death or serious injury if
not avoided.

A WARNING

indicates a hazardous situation of medium risk, which could result in death or
serious injury if not avoided.

A CAUTION

indicates a hazardous situation of low risk, which may result in minor or mod-
erate injury if not avoided.

NOTICE

indicates a situation, which may result in damage to property if not avoided.

Presentation of Instructions

The target to be achieved is defined in the heading. The necessary steps for his
are in a step-by-step guide:
Target definition

1. Step 1

2. Step2

3. Step 3

> Result
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About this Document

1.4 Typographical Conventions

Software

OCl _CANTxMessage nsg0 = Code snippets are presented in the Courier
font.
Meaning and usage of each command are
ex-plained by means of comments. The
comments are enclosed by the usual syntax
for comments.

Choose File — Open. Menu commands are shown in boldface.

Click OK. Buttons are shown in boldface.

Press <ENTER>. Keyboard commands are shown in angled
brackets in small caps.

The "Open File" dialog box is Names of program windows, dialog boxes,

displayed. fields, etc. are shown in quotation marks.

Select the file set up. exe. Text in drop-down lists on the screen, pro-
gram code, as well as path- and file names
are shown in the Courier font.

A distribution is always a one-  General emphasis and new terms are set in

dimensional table of sample italics.

points.

1.5 Presentation of Supporting Information

“ NOTE

Contains additional supporting information.

LABCAR-OPERATOR V5.4.13 - User Guide



ETAS The LABCAR-IP User Interface

2 The LABCAR-IP User Interface

This chapter contains a description of the LABCAR-IP user interface.
The individual sections contain information on:

“Overview of Functions” on page 10
“The Main Menu of LABCAR-IP” on page 11
“The Toolbar” on page 14

“The Main Window” on page 15
“The Project Explorer” on page 16
“The Log Window" on page 16

“Project Settings” on page 17

2.1 Overview of Functions

Once you have launched LABCAR-IP and loaded a project, the user interface is
displayed as shown below.

{1 LABCAR-IP 5.20 - [TutorialProject Ico5]

(E= Eon =]
File View Project Tools 7
@ 2 P8 6 o
Project Explorer —
& Togets Project Tile  TuloraPoject
Project Path  DALCO_Projects\TuforlProct

Please enter your project descripton here!

LABCAR / 72 TutornalProject_520_..| (& Connection Manager | 8  OS Configuration
Tme  Message

© 132354 LABCARIP 520 Beta 14 bre)

@ AL Wi

Ready

Fig. 2-1 The LABCAR-IP User Interface with an Open Project

The interface has the following control elements:

+  the menu bar

For a description of the LABCAR-IP menus refer to the section “The Main
Menu of LABCAR-IP" on page 11.

the toolbar

For a description of the elements in the toolbar refer to the section “The
Toolbar” on page 14.

LABCAR-OPERATOR V5.4.13 - User Guide
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The LABCAR-IP User Interface

the main window

The different tabs contain project information, the Connection Manager,
the CAN Editor and the OS Configuration (see “The Main Window” on
page 15).

the Project Explorer

See “The Project Explorer” on page 16
the Log window

See “The Log Window" on page 16

The Main Menu of LABCAR-IP

The menu bar of LABCAR-IP contains the following entries:

“The "File" Menu” on page 11

This menu contains all functions for file-specific actions.

“The "View" Menu” on page 12

This menu is used to control the visibility of the individual windows.
“The "Project” Menu” on page 12

This menu contains all functions needed for project editing, project man-
agement and experiment control.

“The "Tools" Menu” on page 12
Use this menu provides access to various tools.
“The "?" Menu” on page 13

This menu contains information on LABCAR-IP.

“ NOTE

The following description of the LABCAR-IP menu structure is only intended
to provide you with an overview. For more detailed information on the individ-
ual functions refer to the relevant chapters.

The "File" Menu

This menu contains all functions for file-specific actions.

File - New Project

For creating new projects
File — Open

Opens an existing project
File — Close

Closes the current project
File — Save All

Saves the entire project including all changes in the CAN Editor, Connec-
tion Manager etc.

File — Save As

Saves the entire project under a different name

LABCAR-OPERATOR V5.4.13 - User Guide 11
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File — Save

Saves the content of the document currently active (CAN Editor, Connec-
tion Manager etc.). An asterisk after a tab’s name indicates there are
unsaved changes.

.2 Connection Manager * &Sv 05 Configuration

+ File - Discard

Discards all unsaved changes in the document currently active (see
File — Save)

File — Recent Projects —

Displays the list of the last four project files opened
+  File — Exit

Exits LABCAR-IP

222 The "View" Menu
This menu is used to control the visibility of the individual windows.

+ View — Status Bar
Enables/disables the status bar at the bottom edge of the main window
View — Tool Bar
Enables/disables the display of the tool bar

+  View — Project Explorer
Opens/closes the Project Explorer
View — Log Window

Opens/closes the "Log Window"

2.2.3 The "Project” Menu
This menu contains all functions needed for project editing, project manage-
ment and experiment control.

Project — Add Module
Opens the "Add Module Wizard".
+  Project — RTIO Editor
Opens the RTIO Editor to configure the connected hardware
Project — Build
Opens the dialog window for code generation
+  Project — Options
Opens the dialog window in which the project settings are made
Project — ECU Pin List
Opens the "ECU Pin & HW Pin Properties" Dialog
+  Project — OS Configuration
Opens the "OS Configuration" tab

2.2.4 The "Tools" Menu

Use this menu provides access to various tools.

LABCAR-OPERATOR V5.4.13 - User Guide 12
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The LABCAR-IP User Interface

Tools — HSP Update Tool

Starts the current version of the HSP Update Tool
Tools — Open LABCAR-IP Log File

Opens the log file which contains detailed information
Tools — Zip Log Files

Opens a dialog box for zipping the existing log files
Tools — Zip And Go

Allows for zipping the current project

Tools — Open Experiment Environment

Opens the experiment environment ETAS EE

Tools — View Version Info

Shows a list of versions of all software components
Tools — Options

Opens a dialog box for editing the LABCAR ID

The "?" Menu

This menu contains information on LABCAR-IP.

? — Help

Opens an HTML file with links to the documentation and other informa-
tion

? — About

Information on installed LABCAR software products and their versions
? — Contact

Shows ETAS contact information

? — License

Opens the ETAS License Manager

LABCAR-OPERATOR V5.4.13 - User Guide 13
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2.3 The Toolbar
The LABCAR-OPERATOR V5.4.13 toolbar contains the following functions
U e 8§ #% B8 9
12 3 4 5 6 7 8 9

1 Open
Opens the document (identical to File — Open)
2 Save All
Saves the entire project including all changes in the CAN Editor, Con-
nection Manager etc. (identical to File — Save All)
3 Save
Saves the active document (identical to File — Save)
4 Discard
Discards all unsaved changes in the document currently active (iden-
tical to File — Discard)
5 Add Module
Opens the Add Module Wizard
6 Edit Hardware Configuration
Launches the RTIO Editor (identical to Project — RTIO Editor)
7 Build LABCAR Project
Starts code generation (identical to Project — Build)
8 Open Experiment Environment
Opens the experiment environment ETAS EE (identical to
Tools — Open Experiment Environment)
9 Help
Information on LABCAR-OPERATOR V5.4.13 (identical to Help —
Help)

LABCAR-OPERATOR V5.4.13 - User Guide 14
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2.4 The Main Window

The main window contains all the important functions of LABCAR-IP — these
functions are divided into individual tabs for a clearer structure.

Project Title TutoralProject
Project Path DALCO_Projects\TutorialProject
Please enter your project description here! -

« »

! TutonialProject_520_..| (. Connection Manager | §% 0S Configuration | <> FL Wizard
Fig. 2-2  The Main Window of LABCAR-IP

The "Project Info" Tab
This tab displays the project name and indicates where the project files are
stored. Information on the project can also be entered here in a text field.

The "Connection Manager" Tab
This tab contains all functions of the Connection Manager (see “The Connec-
tion Manager” on page 267).

The "0S Configuration” Tab

All settings for the real-time operating system can be made in this tab (see
“Configuring the Real-Time Operating System (OS Configuration)” on

page 279).

The "FiL Wizard" Tab
The generation and integration of FiL modules takes place in this tab (see “FiL
Modules” on page 224).

LABCAR-OPERATOR V5.4.13 - User Guide 15
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2.5

2.6

The LABCAR-IP User Interface

The Project Explorer

All project-relevant objects and documents are managed in the docking win-
dow of the Project Explorer.

Project Explorer * x

@ Hardware
A IdieCortroller

LABCAR /
Fig. 2-3 Project Explorer

Targets
The "Targets" folder contains a folder for the experimental target. For each
experimental target a subfolder with the targets name is created.
Experimental system name ("RTPC")
The shortcut menu of a file in this folder contains the following func-
tions:
- Add Module
— Edit OS Configuration
Each of these folders contains:
— Allmodules (Simulink models, C code, CAN, signal conversion etc.)
— The hardware configuration
The shortcut menu of a file in this folder contains the following
functions:
- Edit
Opens the relevant editor
- Update
The module is opened in the corresponding editor and any changes
updated.
- Remove (not with hardware configuration)

The Log Window

"Messages" Tab

This window displays LABCAR-OPERATOR V5.4.13 information and error mes-
sages.

To delete the display in this window, right-click the window and select Clear
Log.

LABCAR-OPERATOR V5.4.13 - User Guide 16
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2.7 Project Settings

There is a range of settings in a LABCAR-OPERATOR project which refer to the
different components of LABCAR-OPERATOR. These settings can be accessed
via Project — Options.

2.7.1 "General" Tab

This tab contains information on the "Project Title" and the "Target Name".

ARXML_RSA_548.1co5 Options x ‘
Gensral Modules Evenis

Informaiion

Projoct Titis

XML RSA 54

TargetNama
RTPC

RTPC

[ Try "Wake On LAN" FRTPC is notaccessible
[ICheck RTPG version

Allow to compile Model on RTPC with DefaultiP
Address 192 168.40.14'

[JEnable copying he  (obj)and a fies back o he source

Simulate and compile Modal on RTPC with

1P Address w6 @ . .
Subnetmask | 255 - 255 . 255 . 0
Cancel "

Settings for the Real-Time PC can also be made:
Try "Wake On LAN" if RTPC is not accessible

If this option has been selected and the Real-Time PC is not responding,
Wake On LAN is used to try to start the Real-Time PC.

+ Check RTPC version
With this option, the version of the Real-Time PC detected is determined.

A check is carried out during the build process to see if this version can
work with the current version of LABCAR-OPERATOR.

Allow to compile Model on RTPC with Default IP Address “192.168.40.14'

If this option has been selected, the IP Address mentioned in the “IP
Address” field will be checked first. If the RTPC is still not accessible,
then the default IP address is used. If the checkbox is unchecked and the
IP address is not reachable, an error occurs.

- Enable copying the . o (obj) and the . a files back to the source

If this option has been selected it will copy all the . obj (object files) and
the . a files to the source. Otherwise those files will be excluded.

IP Address

The IP address of the Real-Time PC assigned to this project (for multi-
RTPC projects).

+  Subnet Mask
Subnet mask for determining the network prefix

LABCAR-OPERATOR V5.4.13 - User Guide 17
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272 "Modules" Tab
If you are working with the Modeling Connector for Simulink, this is where the
modules of the project, such as the Simulink model and external C code, are
listed and managed.
NewProject Options e

General Modues Everis

RTPC

Module Propeties

Link to Extemal Fies
Matlab Search Path

Parameterization M-Fies

Step Size Factor [1 ~ [ Use Links Within Model

oot | [

For details of the function of these settings, refer to the section “Further Set-
tings for the Simulink Model” on page 39.

LABCAR-OPERATOR V5.4.13 - User Guide 18
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2.7.3 "Events” Tab

The LABCAR-IP User Interface

While a project is running, scripts can be incorporated which are run before or
after a build process. A script is any executable which can be run under Win-

dows (*.exe, *.bat, *.cmd, etc.).

To combine a script with an event
- Select Project — Options.

The "Project_name properties" window opens.

- Select the "Events" tab.

This contains a list of events with which the execution of

scripts (Action) can be linked.

TutorialProject.IcoS Options

General | Modules | Events

=

Event

Action

@
-4
)

OnPreBuild

QnPostBuild

0On Post Save Project;

oo

- To specify this kind of script, click the cell next to the relevant

event.

- Click on the arrow at the edge of the cell and select <browse

>

Afile selector window opens in which you can select the script

file to be run.

- Check Skip if you do not want to execute a specific script (tem-

porarily).

LABCAR-OPERATOR V5.4.13 - User Guide
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3 Working with LABCAR-IP

This chapter describes the integration of various modules into a LABCAR-
OPERATOR project and how to generate code for an experiment which can be
run in ETAS Experiment Environment.

The individual sections contain information on:
“Modular Simulation Code” on page 22

This section provides a short overview on integrating modules of all
kinds of origins into a LABCAR-OPERATOR overall project.

“MATLAB/Simulink Models” on page 34

This section contains information on integrating MATLAB/Simulink
models:

“ASCET Modules” on page 49

This section contains information on integrating ASCET modules in a
LABCAR-OPERATOR project.

“C Code Modules” on page 55

In addition to MATLAB/Simulink models and ASCET modules it is also
possible in LABCAR-IP to integrate C code defined by the user into the
project.

“CAN Modules (Network Integration CAN)” on page 82

LABCAR-NIC V5.4.13 (Network Integration CAN) is an add-on to LAB-
CAR-OPERATOR V5.4.13. It enables simple testing of ECU functions
which include CAN communication.

“Instrumentation for the CAN Simulation” on page 123

If a CAN residual bus simulation is executed with LABCAR-NIC V5.4.13,
there are special instruments in ETAS EE for CAN messages as well as a
"CAN Bus Monitor".

“LIN Modules (Network Integration LIN)" on page 130

LABCAR-NIL (Network Integration LIN) is an add-on for LABCAR-OPERA-
TOR. It makes it possible to test ECU functions that include LIN commu-
nication in accordance with LIN 2.0 and LIN 2.1/LIN 2.2.

“Network Module” on page 164

This chapter contains information on creating and maintaining Network
modules.

“NIF Modules (Network Integration FlexRay)” on page 199

LABCAR-NIF V5.4.13 (Network Integration FlexRay) is a LABCAR-NIF
V5.4.13 module type in LABCAR-OPERATOR V5.4.13. It enables simple
testing of ECU functions incorporating FlexRay communication.

“FiL Modules” on page 224
This chapter describes the creation of FiL modules.
“Real-Time Plugins” on page 249

This chapter contains information on creating real-time plugins, how to
integrate them into a LABCAR-OPERATOR project and how to work with
them in the experiment environment ETAS EE.

“Signal Conversion Modules” on page 262

LABCAR-OPERATOR V5.4.13 comes with a standard signal conversion
module with which the generic open-loop configuration can be realized.
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“Configuring Hardware with the RTIO-Editor” on page 266

How to work with the RTIO-Editor and configure the hardware used is
described in detail in LABCAR-RTC V5.4.13 - User Guide.

“The Connection Manager” on page 267

The Connection Manager enables closed-loop operation by connecting
the inputs and outputs of the existing modules accordingly.

“Configuring the Real-Time Operating System (OS Configuration)” on
page 279

When creating a LABCAR-OPERATOR project, a default OS configuration
is automatically created and added to the project.

“Setting Up Multi-RTPC Networks” on page 290
This chapter explains how to set up Multi-RTPC networks.
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3.1 Modular Simulation Code

This section provides a short overview on integrating modules of all kinds of
origins into a LABCAR-OPERATOR overall project.
It contains information on the following topics:
“LABCAR Modules” on page 22
“Types of Modules that can be Integrated” on page 24
“Creating a LABCAR-OPERATOR Project and Integrating Modules” on
page 24
“Integrating External Code” on page 26
“Connection Management” on page 30
“Configuration of the Operating System ("OS Settings")" on page 31
“Code Generation” on page 31

3.1.1 LABCAR Modules
In LABCAR-OPERATOR, the simulation model code consists of individual
"LABCAR modules" that each describe one component of the overall project.

Parameters(P ? ?

LABCAR Module e
Output
Signals

— >

%}9-» * Code
Input *+  Processes O \easurement
Signals *  Interfaces —O " Variables
—0

Fig. 3-1 A LABCAR Module
An individual LABCAR module consists of the interface information and the
functionality itself (in the form of standard C code).
The interface information contains the following:
definition of the module’s inputs and outputs
information to access the measure and calibration variables

processes, that control the module
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Fig. 3-2 on page 23 shows the structure of a project consisting of several mod-
ules. Each of these modules can be connected with other modules at signal
level (using the Connection Manager). In this way, signal paths are defined and
control circuits closed.

999 ?
LABCAR Module LABCAR Module LABCAR Module
o] — = ® —
. g =< I E’ =
H HW ! . o7 Actuator 1 Lo = Lo
! = £ £
99 999
LABCAR Module
5> prmm——- ——
------ ; N LABCAR:;LTCI?I
9 s Actuator 2 =3 o ule
ECU ° B . -
a8 T~ 1.
3

DVE 1 @—I

LABCAR Module
...... o <
o H
| S— =
HW LABCAR Module
povs ¢
DVE 2 %

Fig. 3-2  Modules of a LABCAR-OPERATOR Project

Each of the inputs can be interrupted during runtime to supply a constant value,
a synthetic signal shape or a recorded signal trace (e.g. of a test drive) (see
"Signal Conversion Modules” on page 262).

C code is initially generated from each of the modules during code generation
if these are not already available in C code. The individual C code parts are then
integrated in the complete simulation code that is later run on the simulation
target (RTPC).

This approach offers maximum flexibility because any behavior-describing tool
capable of generating C code can be used. This means the domain-specific
advantages of various tools can be used specifically, such as using various
modeling languages, residual bus simulators or C code libraries.

Calculating the Simulation Code

The real-time calculation of the simulation code takes place on a Real-Time PC,
a simulation target based on Intel® processor architecture, that provides
generic support for multi-core processors. This makes it possible to distribute
the individual modules to several CPU cores.
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Types of Modules that can be Integrated
Below is a list of the various modules that can be integrated into a LABCAR-
OPERATOR project and notes on where the integrating of these modules is
described in this User Guide.
The individual modules are indicated by the following icons in the Project
Explorer.

ASCET and MATLAB/Simulink modules

For more details on integrating these modules, refer to the sections
“ASCET Modules” on page 49 and "MATLAB/Simulink Models” on
page 34.

C code modules

For more details on integrating C code modules, refer to the section “C
Code Modules” on page 55.

CAN, LIN and FlexRay modules

For more details on integrating these modules, refer to the sections
“CAN Modules (Network Integration CAN)” on page 82, “LIN Modules
(Network Integration LIN)" on page 130 and “NIF Modules (Network Inte-
gration FlexRay)” on page 199.

Network modules

For more details on integrating these modules, refer to the section “Net-
work Module” on page 164.

FiL modules

For more details on integrating FiL modules, refer to the section “FiL
Modules” on page 224.

Modules for open-loop access and signal conversion

For more details on creating and configuring these modules, refer to the
section “Signal Conversion Modules” on page 262

1/0 hardware modules

These modules are only part of the simulation code in the sense that
they describe the I/0 hardware between the model and the ECU. For a
detailed description of how to work with the RTIO-Editor and of the con-
figuration of the hardware involved, refer to the LABCAR-RTC V5.4.13 -
User Guide.

The integration procedure depends on the type of module and is described
below.

Creating a LABCAR-OPERATOR Project and Integrating
Modules

This is where you create a project (with or without a Simulink model) and inte-
grate any additional C-code-based modules.

To create a project
1. Select File — New Project.
The project wizard opens.

2. In"Location" select a directory in which the new project is to be
created.

3. Enter a project name beside "Project Name".
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4. If required, assign the target a different name in "Target
Name".
Wizard =

Mew Project

Project Wizard

Location D:ALCO_Projects\NewPraisct

Project Name: NewProject

Target Hame:  RTFC

Use this toolbar button 3 to add modules to the project.

5. Click Finish.

The LABCAR-OPERATOR project is created. You can now add
modules.

To add a module
1. Select Project — Add Module.
or
1. Click the Add Module icon.

f or

1. Inthe "Project Explorer", select a target folder.
2. Right-click and select Add Module.

Project Explarer - x
- [ Tangets

= -
Bt AddMode |

Edit OSConfiguration

Project Title

]
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3. Inthe "Add Module Wizard", select the required module.

; Q Add Module Wizard
b @ Add Simulink (TM] Module

() Add C-Code Module

G'r;.c ) Adkd ASCET Moduls
e ) Add CN Module
ST -
G ok ) Adkd FlesFiay Modkle
"y bh.o' ) Add LIN Madule
Iy { ) Adkd Hetwork Morle

Different procedures are necessary for integrating additional modules (that
cannot be selected in the Module Wizard):

Hardware module

Every LABCAR-OPERATOR project has a hardware module that is cre-
ated with the project and that itself contains no hardware at this time
apart from the simulation target "RTPC". For more details on the config-
uration of the module (= integration of 1/0 hardware), refer to the LAB-
CAR-RTC V5.4.13 - User Guide.

CAN modules

CAN modules are created and managed in the "CAN Editor" tab - for
detailed information, refer to the section “CAN Modules (Network Inte-
gration CAN)” on page 82.

FiL modules

FiL modules are integrated and managed in the "FiL Wizard" tab — for
detailed information, refer to the section “FiL Modules” on page 224.

Integrating External Code

In addition to integrating individual modules, you can ensure that additional
header, code, object and library files are compiled and linked for some module
types (Simulink, CAN and signal conversion modules) during module code gen-
eration. This means that frequently used code files and libraries can be
exchanged between projects and reused an infinite number of times.

To select external data sources

1. Select Project — Options from the main menu.
2. The "<project_name> Options" window opens.
3. Select the "Modules" tab.
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4. Select the module for which further files are to be specified.

NewProject Options

- Brake_System
IdleCtl
Conversiontdodule

Module Properties

[ Link o Exemal Fies ]
[ Matiab Searoh Path ]
Parameterization M-Fies ]

Step Size Factor

Use Links Within Model

5. Click Link to External Files.

The "Select External Files for Compilation and Linking" window

opens.

Module Path

CurentPath  $(ModeDi)

Select Directory:

Select External Files for Compilation and Linking

Select Additional Include Directaries and Source or Object Files

Selected nclude Search Paths:

(=] Parent
] Simulink_ldleCantroller
1 IdieContioller_LABCAR _itw

$iModelDi)

Select File

Selected C Source Files and Object Fies,

Select File:

Selected Libramy Files:

This is where further directories and files to be considered during compilation

and linking can be specified.
These are:

directories in which header files (*.h) are to be searched for

+ files with source and object code (*.c, *.0)

+ library files (*.a)
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To guarantee the portability of the project and the stability of code generation
on the Real-Time PC, only directories and files within the module path (e.g.
$(ModelDir)) can be referenced.

The "user" Directory
In the project directory <project_name>\ Tar get _RTPC\ a further\ user
folder is created in which additional files, needed on the real-time PC during the
compiler/link procedure, can be stored.
For this purpose, the content of the \ user folder is transferred to the real-
time PC during the build process to the directory
/ hone/ | abcar/ codegen/
"labcar" is the default user on the ETAS RTPC operating system.
The folder contains two further subfolders:

i ncl ude

This is where header files containing the declarations for the routines of
the libraries to be used can be stored.

Subfolders in this folder are detected.
< lib
This is where libraries whose code can/is to be used during the linking of
the project can be stored.
Subfolders in this folder are not detected.

Example:

X MName
& [E] myExtensiona.b

= [ TuteriaProject_511

C_Code
(2 pocs
() Experiments
2 LInMadule
(2 MadelData = [ TutorialProject 511
B [ Target RTPC [ C_Code
5 CModules 12 Does
() codegen (L2 Experiments
Dos 5 Litmodul
D R10 5 ModelData

22 runtime-data = [ Target RTPC
2 SimulinkMadels 2 CModules
= 3 user (=) codegen
B 12 inchide Dos
=100
|3 MyExtensiong (2 runtime-data
Db ) Simulinkiodels
B ) user
= 53 inchide

X fame
w5 MyExtension.h

X Name
1= ) TutorialProject_511 A [Birmyextensiona.a
) C_code B ibrnyextensionb.a
[ Dacs
) Experiments
(2 LINModule
() ModelData
1= [3) Target_RTPC
® 3 CModules
123 codegen
Dos
DRI
I runtime-data
1 simulinkiedels
= ) user
= (3 include
() MyExtensionA
() MyExtensiong
=i |

To make the library functions visible for a LABCAR-OPERATOR module (e.g. a
C code module), the relevant header files must be referenced in the source

code of the corresponding modules.
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Example:
#i ncl ude "./ WExt ensi onA/ MyExt ensi onA. h"
#i ncl ude "./ WExt ensi onB/ MyExt ensi onB. h"

Unlike the standard method of adding external code to a special module
(Project — Options, "Modules" tab: Link to External Files), the libraries and
header files stored in the user directory can be accessed by all modules.
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3.1.5 Connection Management
Fig. 3-2 on page 23 shows not only project modules but also connections
between their input and outputs. These connections are created in the Connec-
tion Manager and enable closed-loop operation and signal tracing.

Selection: idleController | Pedal2NEngine

Outputs. Inputs
B[] Hardware (1 Herdware Fiter
= ¥] Outputs. [¥] Inputs
= Rtpe 7| |2 ¢ WeConrolier e
ERRE-E s =7] Pedal2NEngine ©) Connected
=[] Esl651ch “-ME ArCondtionManual
=] Pb1651adel (©) Not Connected
b Analn_0 ) Fiter
~fily Anain_1
[ Anain_10 - ol
Real Connection Virtual Connection
Existing Connections.
Fitter
From To

Analn_D/Pb165 1adc1/Es1651ch/Es113x/Ripc/Hardw... | AirConditionhanualPedal2NEngine/idieController

©) Fitter

&

(! TutorialProject oo |\x Connection Manager | @6 OSConfiguation | <> ALWisard | ‘

Fig. 3-3  The Connection Manager

For detailed information on connection management, refer to the section “The
Connection Manager” on page 267.

When creating a connection, you can also decide whether a signal conversion
module should be added at the input of the one module. With this kind of mod-
ule, you have a choice between different types of signal conversion — in addi-
tion, you can interrupt the connection to the other module and instead supply
manually specified signals or signals from a signal generator (see “Signal Con-
version” on page 276)

These modules are configured in special GUIs in the experiment environment
(see “Signal Conversion Modules” on page 262).
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Configuration of the Operating System ("0S Settings")

When a module is integrated in the project, the relevant processes are automat-
ically accepted in the OS configuration and assigned to suitable tasks. Once all
modules are integrated, it might be necessary to adjust the configuration of the
real-time operating system.

This concerns the adding and removing of tasks, the task properties them-
selves, and the assigning and removing of processes to/from tasks.

For a detailed description of these tasks, refer to the section “Configuring the
Real-Time Operating System (OS Configuration)” on page 279.

Code Generation

Once all the modules have been integrated in the project, the signals connected
and the task calculation configured, the simulation code for the experimental
target can be generated.

To generate code
1. Select Project — Build...

or
& 1. Click the Build LABCAR Project icon.
3 2. Select the modules for which code is to be generated in the
following window.
Build ==
Select Modules for Code Generation
@ Al (©) Customized ) Nene

RTFC
O Brake_System
O CélModue
- ECUModule
- Hardware
IdleCantioller

Note: Generated code of modules which are greyed out
can only be updated via the corresponding modue editors itself!

[#] Clean Intermediate Files

There are two reasons why modules in the list may be grayed
out (in other words cannot be selected):

- These are C code modules for which code is generated
automatically

- These are Simulink or ASCET modules and the correspond-
ing add-on LABCAR-MCS (Modeling Connector for Sim-
ulink) or LABCAR-MCA (Modeling Connector for ASCET)
respectively is not installed.

If you activate the option "Clean Intermediate Files', the com-

piled object code is deleted after the build process. This is nec-

essary when precompiled code is not to be used again.
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3. Click Build.

> The code generation process starts and the progress of events
is displayed in the "Messages" window.

3.1.8 General Project Options
You will find a few important general settings for the project under Project —
Options in the "General" tab.

ARAML_RSA_548.1co5 Options X ‘

General Modules Events

Information
Project Tile

\RXML_RSA_54!

Targe! Name
RTPC

RTPC

[] Try "Wake On LAN" f RTPC is not accessible

[] Gheck RTPC version

Allow to compile Model on RTPC with Default I
Address "192.168.40.14'

[[JEnable copying the o {obj) and a files back ta he source

Simulate and compile Madel on RTPC with

P Address 192 168 40 14
Subnet mask 255 255 255 0
Cancel elp
Information:
Project Title

The name of the project defined on its creation.
+ Target Name
The name of the target.
RTPC:
Try "Wake On LAN" if RTPC is not accessible
This i)s used to try to boot the Real-Time PC via the network ("Wake-on-
LAN").

For this purpose, you require a corresponding tool on the relevant net-
work PC which sends what are called "magic packets" (e.g. the free tool
"WOL - Magic Packet Sender 2007"). The necessary data for configuring
this tool can be found on the web interface of ETAS RTPC under "Wake
On LAN Settings" (Main Page >> Power Control).

Check RTPC version

A specific version of LABCAR-OPERATOR basically only supports certain
versions of ETAS RTPC (see Release Notes). This option can be enabled
to ensure that the simulation target has the right version.

The build is interrupted with an error if the version is not supported.
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Allow to compile model on RTPC with default IP address '192.168.40.14'
Select this option if you always want to build a project on a system with
the default IP address - regardless of the IP address of the Real-Time
PC for this project.

Example: The project is configured for a Real-Time PC with the IP
address 192.168.40.25 (see "Simulate and compile model on RTPC
with” on page 33) which, however, is not available for the build on the
system with the default address.

The default address is then used instead of the IP address not found:

0 17:57:40  Checking connection to RTPC with |P Address 152.168.40.25.
0 175743  Checking connection to RTPC with |P Address 152.168.40.14.
© 175744 RTPC 192.168.40.14 is connected.

The basic procedure is as follows:
— Check the configured IP address
If the Real-Time PC is found under the configured address, it is used
for the build.
If not:
— Check fallback IP address 192.168.40.14.
If the Real-Time PC is found under the fallback address, it is used for the
build.
If not:

— If "Wake On LAN" is enabled, an attempt is made to wake the Real-
Time PC using the configured address.
If the Real-Time PC can be woken using the configured address, it is
used for the build.
If not:
Try to wake the Real-Time PC using the fallback IP address.
If the Real-Time PC can be woken using the fallback IP address, it is
used for the build.
If not:

— Build not possible

Enable copying the . o (obj) and the . a files back to the source

If this option has been selected it will copy all the . obj (object files) and
the . a files to the source. Otherwise those files will be excluded.

Simulate and compile model on RTPC with

This is where you can specify an IP address (preferred range:
192.168.40.10 ... 192.168.40.40) and the subnet mask of the Real-Time
PC on which the project is to be compiled and run.
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MATLAB/Simulink Models

This section contains information on integrating MATLAB/Simulink models:

“Simulink Models” on page 34

— "User-Defined C Code: Path Names” on page 34

- “Function-Call Subsystems” on page 35

“Restrictions Regarding the Usable Simulink Models” on page 36

- "S-Functions” on page 36

— "Blocks with Absolute Time" on page 36

— "Blocks for which no Parameters and Outputs are Generated” on
page 37

“Creating a Simulink Module” on page 37

“Further Settings for the Simulink Model” on page 39

Software Requirements
If your LABCAR project is to use MATLAB/Simulink models, you need
to install MATLAB®
A list of supported releases can be found in the Software Compatibility
List (via the menu ? — Help).
a license for LABCAR-MCS V5.4.13 (Modeling Connector for Simulink)

Simulink Models

The Real-Time Workshop generates C code from Simulink models — there are,
however, a few points described in this section which have to be observed at all
times.

“ NOTE

Please make sure that only one version of the Real-Time Workshop is used in
code generation! Problems may occur if you want to integrate several models
in your project that were created with different versions of MATLAB/Simulink!

User-Defined C Code: Path Names
The Real-Time Workshop makes it possible to integrate code defined by the
user. This can be an s-function or other code called by an s-function.

If the project is created for an existing model, the original and its complete
directory (with all subdirectories) are either copied to the project directory or
simply referenced enabling a version control of the model.

For purposes of compiling and linking, the relevant files are copied to where the
build process is to take place. This entails a few restrictions with regard to user-
defined code which belongs to a Simulink model:
In C, the #include command can reference a file with any extension,
although *.h is the standard extension.
LABCAR-MCS V5.4.13 only supports *.h and *.c as file extensions — if
other extensions are used, the compiler may not find the relevant file.
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In C, the #include command can reference a file via a path, although the
default is to use just a file name with relevant path information being
added via corresponding compiler switches.

For example:

#include file_nane.h

#i nclude subdirectory\file_nanme.h

#include ..\parallel _directory\file_nane.h
LABCAR-MCS V5.4.13 only supports the first two variants — other forms
of referencing can lead to the compiler not being able to find the relevant
file.
The content of the various include search paths is copied to a specific
directory to be compiled, the same directory to which the files specified
when linking external files are copied (see “To link to other files ("Link to
External Files")” on page 40).
Make sure that there are not several files of the same name and different
content in these directories. Otherwise, depending on the order in which
copying takes place, some files may be mistakenly overwritten.

Function-Call Subsystems

The model used may contain function-call subsystems or the user may be
using model parts which are not to be executed in the small computing interval
and the user therefore creates function-call subsystems. Please take the fol-
lowing into consideration in such cases.

With suitable parameterization of these blocks, the Real-Time Workshop gener-
ates a separate process for the model part it contains. This model part is not
calculated with the simulation computing interval on the target, or in other
words: it is not calculated at all until the user attaches it to a task (which can be
time- or event-triggered).
It depends on the parameters of this kind of function-call subsystem whether a
separate process is generated or not. If you want this kind of process to be
generated, proceed as follows.
To select settings
1. Right-click the "Function-Call Subsystem" block in the Simulink
model.
2. Select Subsystem parameters.
The "Block Parameters: Function-Call Subsystems" window
opens.
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3. Select the settings shown in the following figure (R2007b):

ﬂ Function Block Parameters: Function-Call Subsystem @
Subsystem
Select the settings for the subsystem block.
Parameters

Shaw port labels FromPortlcon

[ []

ReadMwrite permissions: Readwiite

Name of eror callback function:

Fermit hierarchical resolution: Al lz‘
Treat as atomic unit

[] *wam if function-call inputs are contest-specific

Real-Time “Woarkshop system code: |Funchion

Real-Time "Workshop function name options: Use subsystem name

[ [« [

Real-Time ‘workshap file name options: | Use function name

[ QK H Cancel “ Help ” Apply I

The process generated with these settings is assigned the
name <nodel _name>_ <subsyst em bl ock_nane>.

“ NOTE

This process is not displayed in the OS configuration (see
“Configuring the Real-Time Operating System (OS Configura-
tion)” on page 279) until the project has been newly built in
LABCAR-IP (Project — Build).

Restrictions Regarding the Usable Simulink Models
The Real-Time Workshop has some restrictions regarding the Simulink models
that can be used: these are described below.

S-Functions

The Real-Time Workshop can only process S-functions which contain parame-
ters of the data type "double". Code generation is aborted if another data type is
found.

In addition, the Real-Time Workshop cannot process s-functions which contain
outputs with a self-defined data type (declared with "ssRegisterDataType"). In
this case, C code is generated successfully, but an error message is issued
during code compilation as a macro replaces the invoking of "ssRegisterData-
Type" with "ssRegisterDataType_cannot_ be_used_in_RTW".

Blocks with Absolute Time
The Real-Time Workshop cannot process blocks which use absolute time (e.g.

"Sine Wave", "Clock’, "Pulse Generator", "Signal Generator', "Transport Delay").

C code is generated, and compiled, successfully for a model that contains
blocks of this type, but the blocks return incorrect results on execution.
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Blocks for which no Parameters and Outputs are Generated
No parameters or outputs are created for a range of model blocks - this applies
to the following blocks:

Scope

Floating Scope
Display

XY Graph

Inport

Outport

Memory

Goto
ToWorkspace
Stop

Fromlf

Ground
EnablePort
GotoTagVisibility
TriggerPort
SignalSpecification
Selector
Terminator

3.2.3 Creating a Simulink Module
Use the module wizard to add a new Simulink module.
To add a Simulink module
1. Create a new or open an existing LABCAR-IP project (see 3.1.3
on page 24).

2. Inthe "Project Explorer’, select a target folder.
3. Right-click and select Add Module.

Project Explarer - x

=[] Targets Project Title
=-¢ [ eniooinow

e T TSN

Edit OSConfiguration

. In the "Add Module Wizard", select Add Simulink(TM) Module.
. Click Next.

. Select Use existing Simulink(TM) Model.

. Click Next.

N o o b
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8. Use Browse to select the Simulink model you want to use.
Wizard

==

Add Model
Link to Esisting Model (Complete model diectory
with il subfolders wil be copied to project folder]

Select Model: C:\Progiam Files\E TAS\LABCAR-

Copy Model Directory into Project

Note: IFunchecked the portabilty to another
wiorkstation might be limited.

Advanced Settings

[ «Badk | | F‘H‘Sh'b\»:] [ Conmcel |

When the option "Copy Model Directory into Project" is
selected, the Simulink model and all corresponding files are

copied into the project directory — otherwise the model is only
referenced.

“ NOTE

If the model is only to be referenced, this reference has to be
adapted for the migration of the LABCAR-OPERATOR pro-
ject. The (absolute) path to the model directory is in the text
file <model _name>. conf (in the directory <project
_name>\Target_RTPC\SimulinkModels\Simulink_
<model_name>) and can be adapted as a relative or absolute
path specification (in accordance with the new position of
the LABCAR-OPERATOR project).

9. Click Finish.

In the "Project Explorer", a new module is added.
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3.24 Further Settings for the Simulink Model
When you specify the Simulink model to be used when creating the project, the
Advanced Settings button in the same window will allow you to access further
settings for the Simulink model.

‘Wizard

==

Add Model

Link to Existing Mode! [Complete modsl diectory
with all subfolders will b copied to preject folder]

Select Modeh C:\Program Files\E TAS\LABCAR-

Copy Model Directory into Project
Note: If unchecked the portakiliy to another
werkstation might be fimited.

Advanced Seftings

Link to Extemnal Files
tdatlab Search Path
Pararmeterization M-files |

[ <<Back | [ Finsh | [ Concel |

If additional include directories and source or object files are required for com-

pilation, you can specify these here. You can also select object libraries which

are linked in the build process.
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To link to other files ("Link to External Files")
1. Click Link to External Files.

The following window opens.

Select External Files for Compilation and Linking =

todule Path C:\Program Filesh\E TASALABCAR-OPERATORS 2\WManuals\T utorialy

Curent Path $ModelDir)

Select Additional Include Directories and Source o Object Files

Select Directory: Selected Include Seaich Paths:
(£l Parent $IModelDir)

‘

Select Fie: Selected C Source Files and Object Fies

Select File: Selected Library Files:

“ NOTE

Library files must have the extension ".a" or "lib" to be dis-
played in the list.

2. Select the relevant directories and files using the mouse and
add these files to the lists on the right-hand side of the window
using the > buttons.

“ NOTE

You can only select files and directories which are in subdi-
rectories of the directory that contains the model.

3. Click OK.
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To add MATLAB search paths to the project, proceed as follows:
To add MATLAB search paths ("Matlab Search Paths")
1. Click Matlab Search Paths.

The following window opens.
Select Matlab Search Paths (=5

Model Path: | C:\Program Files\ETAS\LABCAR-OPERATOR 5. 2\Manuals\Tuteriz

Matlab Search Paths

Add Path

The paths selected here wil be used as Matiab search paths when
generating RTW~code from the Simuink model.
Only subdrectories of the madel path are alowed.

2. Click Add Path.

A directory browser opens from which you can select a direc-
tory.

“ NOTE

Only directories under the model path can be selected
("Model Path")

The selected paths are displayed in the list.

3. If you want to remove a search path from the list, select it in
the list and click Remove Path.

4. Click OK.
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To select parameterization files which are evaluated when the Simulink model
is opened, proceed as follows:

To select parameterization files ("Parameterization M-Files")
1. Click Parameterization M-Files.

The following window opens.

Select M-Files for Parameterization =
Model Path: | C:\Program Files\ETAS\.ABCAR-OPERATOR 5. 2\Manuals\Tutoriz

Parameterization M-Files:

Browse
Remove from List

The M-files selected here will be executed in the Matiab workspace before the
RTW code generation is started.

The intention of this is to set the default values for the parameters in the
generated LABCAR model.

2. Click Browse.
A file selection window opens in which you can select a file.
The selected file is displayed in the list.

3. If you want to remove a file from the list, select it and click
Remove from List.

4. Click OK.
To ensure that it is possible to change the settings described above throughout

your work with the project and not just during project creation, the dialog boxes
described can always be accessed:
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To change settings
1. Select Project — Options.
The "project_name Options" window opens.
2. Select the "Modules" tab.

TutorialProject_531.lc5 Options (=)

Modules | Everts

RTPC

Module Properties

[ Link to Bxtemal Fies ]

[ Matiab Search Path ]

[ Parsmetenzation M-fies ]

Step Size Factor B Use Lirks Within Mode!

You can edit all the settings described above for the relevant
model (in the window on the left).
Integration step size (Simulink model) and task period (ETAS EE)
As in many cases it is sensible to run the calculation of the model (defined by
the fixed-step-size of the Simulink model) much more frequently than the pro-
cessing/display in the experiment environment (defined by the task period in
the OS Configuration), larger values (factor n = 1..10) can be configured for the
task period dTgg than for the integration step size fssgy :

Equ.3-1 fssg =dTge/n

“ NOTE

This factor n can be different for each Simulink model of the LABCAR-OPERA-
TOR project!

Proceed as follows:

1. Select Project — Options.

2. The "project_name Options" window opens.
3. Select the "Modules" tab.
4.

Select the Simulink model you want to make this setting for.
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5. Specify the required factor.
TuterialProject_531.lco5 Options ==

Modes |Events

RTFC
IdieCortroller
CANTest
J1939Test
LINModule

Module Properties

[ Link to Bxemal Fies ]

[ Matisb Search Path ]

[ Parsmetenzation M-Fies ]

Step Size Factor m Use Links Within Madel

=0 o o B o

=

6. Confirm with OK.
7. Save the change with File — Save.
This means the step size fss of the Simulink model is set as a

fraction (1/n) of the task period defined in the OS Configura-
tion.

To enable/disable Matlab links support
Since Version 5.3.1, Matlab links for outports and inports have been supported
by default. To generate code as in earlier versions, you can disable this support.

1. Select Project — Options.

2. The "project_name Options" window opens.

3. Select the "Modules" tab.

4. Select the Simulink model you want to make this setting for.

“ NOTE

This option can be selected individually for each Simulink
model of the LABCAR-OPERATOR project!
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5. Disable the option Use Links Within Model.

6.
7.

TutorialProject_531.lcoS Options (=)

Modles | Everts

RTFC

Module Properties

[ Link to Bemal Fies ]

[ Matlab Search Path ]

[ Parsmetenzation M-fies ]

Step Size Factor [ ] Us Links Within Mode!

Confirm with OK.
Save the change using File — Save.

3.2.4.1 Inlined Parameter
The "Inlined Parameter" option helps to tune or optimize the parameters.

To set the "Inlined Parameter" option

1.

Select "Model Configuration Parameters” from the toolbar.

The window "Configuration Parameters" is displayed.

. Go to "Optimization" tab and select the "Signals and Parame-

ters".

. Configure the "Default parameter behavior" as "Inlined" in the

Code generation section.

. Click Configure... to select the "Source list".

The "Model Parameter Configuration" window is displayed.

. Select the required parameter(s) from the "Source list".
. Click Add to table>>.

The selected parameter(s) is(are) listed under "Global (tun-
able) parameters" as shown in Fig. 3-4.

. Click Apply and then click OK.
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* Commonly Used Parameters = All Parameters

Select: Code generation

Solver Default parameter behavior: Inlined

Data Import/Export
Ontimizati

Use memcpy for vector

Working with LABCAR-IP

~  Configure... (] Inline invariant signals

Memcpy threshold (bytes): ‘64

Signalg
Statefl
Diagnostiq  Deserption

4\ Model Parameter Configuration: mymodel

- a X

Hardware

Dafine the These paramet he ganerated

Model Ref|

Source list Global (tunable) parameters

Code Gen
Coverage

<

MATLAB workspace. ] Narme.

Storage class Storage type qualifier
(huto v

Name
1 constx

1 const x|

) v

Results
HDL Code|

Ready

New

Apply

Fig. 3-4  Inlined Parameter Configuration

Make sure that the "Block reduction" and "Implement logic signals as Boolean
data (vs. double)" options are disabled.

To disable the "Block reduction” and "Implement logic signals as Boolean data

(vs. double)" options

1. Go to the "All Parameters" tab in the "Configuration Parame-

ters" window.

2. Select the "Category" as "Optimization" and type "Block reduc-
tion"in the search bar.

3. Deselect the "Value" checkbox to disable the option as shown

in Fig. 3-5.
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@ Configuration Parameters: new_const/Configuration (Active) - o x
* Commonly Used Perameters = All Parameters
Category: | Optimization - Je)
Parameter Vae °
B orage type for automatically created en Native Integer . @
S numerafions that a
Optimization » Advanced parameters
Ve ator by a
Showc aon and compler utpu, fo Acceleator
dvancedOptConrol . havancedoptcont.
Spoty whethar 0 disabl cptiZatons tha ao incompat
v Block reduction BlockReduction
Exclude unnecessary blocks from simulation or code:
geneaton from s mods
~ Implement logic signals as Boolean data (vs a
&)
Use Booiean data type instead ofdouble for ogicalsgnalsin
Logieal Opersto, Combinatoral Logic, Relational Oparator,
and Hi Closaing biocks.
BufferReusableBoundary v BufferReusablen
Reuse local block outputs
Reuss local (o) variatles fo bock outputs wharever .
Q ok cancel [y Help Apply

Fig. 3-5  Disable the "Block reduction” and "Implement logic signals as
Boolean data (vs. double)" Options

4. Click Apply and then click OK.
5. Click Build Model to build a model.

Follow the same process as above to deselect the "Implement logic signals as
Boolean data (vs. double)" option.

“ NOTE

When using the pulse generator blocks, you have to select the pulse type as
"Sample-based".

3.2.4.2  LCRT Additional Options for Code Generation
You can also configure the "Use Mask Parameters" option which is available in
the "LCRT Additional Options" in the "Code generation” tab.
If the checkbox is checked, the masked parameter name is used. Else the mask
value of the masked parameter is used for code generation.The checkbox is
checked by default, i.e., the masked parameter name is used.

LABCAR-OPERATOR V5.4.13 - User Guide 47



ETAS Working with LABCAR-IP

@ Configuration Parameters: mymodel/Configuration (Active)
* Commonly Used Parameters = All Parameters

Select:
Solver
Data Import/Export
Optimization
Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
v Code Generation

Report

Comments

Symbols

Custom Code

Interface

LCRT Additional Options |
Coverage
HDL Code Generation

Use Mask Parameters

>

<

Q OK Cancel _Help Apply

Fig. 3-6  Additional Options in the Code Generation Tab

3.2.5 Troubleshooting for MATLAB/Simulink Models
This chapter describes some troubleshooting hints which might be helpful
while working with MATLAB/Simulink Models.

Build Error when using MATLAB 2020a generated models

If there is a build error such as Fai | ur e duri ng execut e whenusing
Simulink models created or opened in MATLAB 20203, clear the % enp%
folder in your system.
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ASCET Modules

This section contains information on integrating ASCET modules in a LABCAR-
OPERATOR project.

“General Information on ASCET Modules” on page 49

“Preparations” on page 49
“Creating an ASCET Module” on page 50

“Measure Variables and Parameters in the ETAS Experiment Environ-
ment” on page 54

General Information on ASCET Modules
After code generation for the "RTPC" target and transfer, and in addition to a
range of code and header files, the ASCET project particularly makes the fol-
lowing files available:

<proj ect _name>. si x

<proj ect _nane>. oi |
The <pr oj ect _nane>. si x fileis a SCOOP-IX file! that contains a complete
interface description of the ASCET module. The ASCET project can be inte-
grated in the LABCAR-OPERATOR project as a module with the information in
this file.

The <pr oj ect _nane>. oi | file contains the configuration of the operating
system (tasks, processes etc) that can be included in the integration of the
ASCET project if required.

Preparations

Installing ASCET

To ensure you can integrate ASCET projects as modules in LABCAR-OPERA-
TOR, you require an up-to-date ASCET installation (Version 6.0.1 or higher),
including the components ASCET-SE, ASCET-MD and ASCET-RP.

Preparing ASCET
Each ASCET version also requires a specific add-on feature to ensure it can
export projects for the "RTPC" target.

“ NOTE

This feature does not need to be installed manually with later versions of
ASCET (V6.1.0 and higher).

The necessary file is on the launch screen of the installation CD under
Installation.

Click Install RTPC export for ASCET 6.x.y (LABCAR-ASC) and follow the
instructions of the installation program.

1. For detailed information on "SCOOP-IX", refer to the INTECRIO V3.0 User Guide
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Settings in ASCET
The transfer of the project from ASCET requires a specific setting foran ASCET
option.

To set options
1. Start ASCET.

2. Select Tools — Options from the main menu.

12 ASCET-MD
File Edit View Insert Build [Tools| Help
3R ‘ X ‘ 4  Documentation »
1 Database »
1Database Arithmetic Service Editor »
B £ ruronu | ASCET-DIFF v
{—B1 (] ASCET_Tutorial
e B
[Lesson1_2 [E] views... Crl+Shift+V
iessons Block Library... Ctrl-Shift~B
[iessons Options... » Ctrl+ Shift+ 0
ELE““S AUTOSAR to ASCET Converter

The "Options" window opens.

3. Select "ETAS Internal" on the left and activate the option "Gen-
erate macro for dT access".

Options (E=5 Hem ==

File View

ETAS Internal

&g (V] Generate macro for dT access

’]
Environment.

ETAS Internal System Defaits

‘Generate macro for dT access:

Using a macro for access to dT element provides the
flexibility to customize the access to dT

4. Click OK to close the window.

3.3.3 Creating an ASCET Module
This section describes how to integrate an ASCET project in LABCAR-OPERA-
TOR

“ NOTE

If the project is in a version of ASCET < V6.0.1, you must first export the proj-
ect (or the entire database) from the older version and import it into the new
version.

To transfer the ASCET project
1. Open the relevant database in ASCET.
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2. Double-click the required project (in this example this is the
"ControllerTest" project in the "Lesson4" folder of the "TUTO-

RIAL" database).

> The project opens in the Project Editor.

(& ASCET-MD *

File Edit View Insert Build Tools Help

M@ [ ASCET Tutorial
{—El {2 ASCET Tutorial_Sclutions
[JLessont_2
(JLesson3
Bl JLessond
@ ControllerTest
[y IdieCon
(JLessons
[JLessoné
(JLesson7
[ JLessons
(JLessons
—H JETAS Jconlib
{— [JETAS_SystemLb
@ (JETAS_Systemlib_CT

SUH|+ARXET|a-Ajdek-k- B2 O & BE|
5 ) VASCET Tutorial_Solutions\.esson4\ControllerTest - @‘

1 Database ¥ |2 Contents

= 3 TUTORIAL | ements | % pata | & mplementation |

Name [Tyee [max

@ Project Editor for: ControllerTest [PC/Physicall
File Edit View Insert Build Extras Tools Window

[@]"u[u =]

BTy

TresPane. I

[ outine |3 navigation | @ Database |

El 6@ [ selft:ControllerTest

PHE| % - -\

S M driar
# (¥ 1dleConz:IdieCon
= (¥ n:mesglcont]

Currently the target for offline simulation on the PC is selected.

m

File Edit View Inset Build Extras Tools Window Help

@[ H & D e8P S| B8 B St S & s

2 Graphics |G os | [ Formuies | & mpl. Type | B cor

{8 outine | =5 Navigation | 3 Database

THuBT| e -

= 1 @ self:ControlerTest
T () Tt
[ (9 1deCon: IdieCon
5 (¥ nsmesglcont]

3. Inthe Project Editor, select File — Properties.

The "Project Properties" window opens.
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4. Select "Build" on the left and "RTPC" beside Target.

Praject Properties

File View

E] Project Properties
ASAM-2MC
[= Buid
Code Generation
05 Configuration
Target Settings
Code Storage

[==@ir=]
Build
[ Target* RTPC N B =
[®s Code Generator Physical Experiment -
Edit Code Generation Settings E
% Compiler = GNU-C V3.4.4 (PowerPC) -
Edit Compiler Settings
{2 operatng System =
Edit OS Configuration
System Defaults
Target: =
Target to be used for Code Generation
Code Generator: A
==

Click OK.

Select File — Save from the ASCET main window.

Select Build — Touch — Recursive from the main menu of the
ASCET Project Editor.

8. Select Build — Transfer.

1@ Project Editor for: ControllerTest [RTPC/Physical]
File Edit View Insert [Build| Extras Tools Window Help

@ arar B Compile
N deConiiided [y

Jﬁ‘“la" \}| Touch ' o
Clean Code Generation Directory
Tree Pane Formdh
m Analyze Diagram
T MRS ‘ & View Generated Code 8
=) @ [ seffi:ControllerTe! B Generate Code Cirl+F7

B [ nzmesgleont] 45 5,1 4 F7
Rebuild &1 Shift +F7
Experiment

Flash Target

Rernnnert

9. Select a directory into which the files to be generated should

be stored.

3] LABCAR Project Transfer (=]

Storage location:

Path:

d: ETASData ASCETS, 2\INTECRIC_transfer {TUTORIA

> The files *.c, *h, <project_name>.six and <project_name>.oil
are stored in this directory.

To add an ASCET module

1. Create a new or open an existing LABCAR-IP project (see 3.1.3

on page 24).

2. Inthe "Project Explorer", select a target folder.
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3. Right-click and select Add Module.

Project Explorer - x

o0 Tergets Project Title

=-¢ [ oo
B o AddMode |

Edit O5Configuration

. Inthe "Add Module Wizard", select Add Ascet Module.
. Click Next.

. Select Use existing ASCET Model.

. Click Next.

. Select the description file Cont r ol | er Test . si x of the
module to be added.

0 N o g b

Wizard

Add Existing Module

Select an existing module
Mole: The complete module diectory vith al
subfolders will be copied to the project folder

SelectModule:  DMETASDatahASCETE 24N
Selest Database:

Import canesponding DIL fle

< Back Finish Cancel
[

9. If you specify the ASCET database the exported model comes
from (under "Select Database"), it opens when the ASCET mod-
ule is double-clicked (in the Project Explorer).

If no database is specified here, double-click and then enter the
path manually.

10.Click Finish.

In the "Project Explorer", a new module is added.

11.Save the project.

For those receive messages of the ASCET project that are not
connected to send messages of the ASCET project, inports are
generated during import that can be connected to other sig-
nals of the project in the Connection Manager. The same is
true of send messages of the ASCET project and outports in
the Connection Manager.

12.Establish the connections to other modules in the Connection
Manager.

13.Generate the code for the experiment (Project — Build).

14.0pen the experiment in ETAS EE (Tools — Open Experiment
Environment).
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Measure Variables and Parameters in the ETAS Experiment

The ASCET Project and ETAS EE
The components of the ASCET project (in the "Lesson4" folder of the "TUTO-
RIAL" database), that was used in the above example, are shown in Fig. 3-7.

J1/p idle

[]
ndiff

Integrator

J2/p idle

ar
|n?eg rate

/3/p_idle
=]

[ ]
Kp <0.5>

[ &1
Ki <4.0>

arg/integrate

(D>
dT

Fig. 3-7

air_hominal
Integrator =
air_low <0.0>
/ lfintegrate /2fintegrate
buffer return/integrate

The Components "ldleCon" (top) and "Integrator” (bottom) of the

"ControllerTest" Project

The idle controller compares the actual speed "n" with the target speed "n_nom-
inal" and uses these values to control the target air supply "air_nominal".

The components, measure variables and parameters of the ASCET project are

shown in Fig. 3-8.

1@ Project Editor for: ControllerTest [RTPC/Physical]
File Edit View Inset Build Extras Tools

® "

Tree Pane

[E] cutine | =% navigstion | 3 Datsbase

=

‘Win

%

x

sHET .

i@ Ml self::ControllerTest
T T
(5 [ ¥ tdeCon::IdieCon
T @ arr_Jow::cont
5 (¥ air_nominal::mesgfcont]
& [y M ;tegrator::ntegrator
2 W bufferizcont
S W dredr
'8 @ Kicont
T @ wurzelia:cont
'@ Kpsicont
B ) nemesafcont]
'€ @ n_nominakiicont
°C W ndiff:rcont
'S M pivaluesicont
L— 54 (¥ n:mesg[cont]

% Workspace Elements
Search & Fitter

All Asam | Al UD Search Results

<& ECU Access
= ) LABCAR
5 W ControllerTest
= 2] dlecon
1= {7 Integrator
o buffer
@ Ki

@~ Wurzelki
@ air_low
@ Kp
@+ n_nominal
| ndiff
5 pi_value
B Ep air_nominal
|- dT
[ [
@l [{ Hardware
i s IdieController

B Workspace Eleme... | 2] Experiment Explorer

Fig. 3-8

The ASCET Project "ControllerTest" (on the left) and the integrated

Module in the "Workspace Elements" Window of ETAS Experiment
Environment (on the right).
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34 C Code Modules

In addition to MATLAB/Simulink models and ASCET modules it is also possible
in LABCAR-IP to integrate C code defined by the user into the project.

This particularly enables the following:
Simple integration of all kinds of functions for inexpensive but flexible
user-specific solutions
Creation of simulation models suitable for LABCAR with third-party tools
Reusing older LABCAR code
Integrating functional mock-up units
This chapter contains a tutorial which illustrates the various ways of creating C
code modules. It includes information on the following topics:
“Creating a C Code Module Manually” on page 56
“Adding Code” on page 62
“Creating a C Code Module with the Automation Server” on page 66
“Exporting a C Code Module” on page 66
“Adding an Existing C Code Module” on page 66
“Changing an Existing C Code Module” on page 68
“Linking External C Code” on page 68
“Variable Labels” on page 69
“Functional Mock-up Units (FMU)” on page 70

3.41 Tutorial

This tutorial describes how to integrate C code in a LABCAR project using C

code modules.

This integration includes the following steps:
Specification of the interface of the C code module
— either manually (see “Creating a C Code Module Manually” on

page 56)
or

- using the automation interface (see “Creating a C Code Module with
the Automation Server” on page 66)
Adding the code to the interface created

These steps are executed below using a simple code example.

The Code Example

The example is a very simple brake system. The inport of the brake system is
made available by the brake pedal setting (0...1). The system outport consists
of four values M_LF, M_RF, M_LR, M_RR which contain the relevant brake
torques which have an effect on the four wheels.

The outports are calculated as follows:
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First of all the pedal setting (pedal) is converted to hydraulic brake pressure
using a factor ( pedal _pressure_fact or) . Then, the individual brake
torques are calculated using further conversion factors (pr es -
sure_torque_factor[]).

The module is thus written by the following equations:
M LE
M_RF
M LR = pressure * pressure_torque_factor[2

pressure * pressure_torque_factor[0

1
pressure * pressure_torque_factor[1]
]
1

M RR = pressure * pressure_torque_factor[3
wher e
pressure = pedal * pedal _pressure_factor

Creating a C Code Module Manually

Use the module wizard to add a new C code module manually.

To add a C code module

1. Create a new or open an existing LABCAR-IP project (see 3.1.3

on page 24).
2. Inthe "Project Explorer’, select a target folder.
3. Right-click and select Add Module.

Project Explarer - x

- [ Tangets

= S
Bt AddMode |

Edit OSConfiguration

Project Title

. In the "Add Module Wizard", select Add C-Code Module.
. Click Next.

. Select Create new Module.

. Click Next.

. Enter a module name.

. Click Finish.

In the "Project Explorer", a new module is added.

O 00 N O o1 b

10.Double-click the module.
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> The tab with the C code editor opens.

(! LABCAR-IP V5.2.0 - [Brake System']
File View Project Tools ?
U He 8 P8 6
Project Explorer - x
- Tagets

& RTPC

L2 NewCANModule

[E=8{EcE =)

Ol Measurevariables

B General
Module Name
Module Path

B User Interface.
‘Show Labels

O mports
] Outports
O processes

Brake_System

False

D:\LCO_Projects\Tutorial_Project_520_04_CCode\Target_RTPC\CModuies\Bi

Module Name
Name of Chlodule:

LABCAR {71 Tutoral_Project_52..| (i Connection Manager | & 0S Configuration * | <> AL Wizard Brake_System”
e Wesge
‘Mcsg!lﬁ -
Ready Recommendation: Apply changes and Build Project HiL
To define a module inport
1. To define an inport, right-click the "Inports" folder.
2. Select Add Element from the shortcut menu.
= [F] Brake_System
(] Measurevariables
1 Cutports | Add Element o gﬁtzi&;x
(] Processes Paste
False

Properties.

An "Inport" element is created.

Cirl=P

3. Select the element and specify a name ("pedal”) for the inport
(in the "Properties" window beside "Name").

= [2] Brake_System
] MeasureVariables

[

7 Processes

4. Click File — Save All.

Model Path

INPORT
pedal

“ NOTE

Inports and outports are always scalars of the data type
"double". This means that no other details are necessary.
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To define module outports

1.

To define a module outport, right-click in the "Outports" folder.

2. Select Add Element from the shortcut menu.
3.
4

Enter a name ("M_LF") for the outport.

. Create three additional outports with the names "M_RF",

"M_LR" and "M_RR" (as described above or via Copy and

Paste).

= [=] Brake_System
(] Measurevariables
(] calibrationVariables

(] Processes

To define a measure variable

1.

o s e

LABCAR-OPERATOR V5.4.13 -

To define a measure variable, right-click the
"MeasureVariables" folder.

. Select Add Element from the shortcut menu.
. Enter a name ("pressure") for the outport.

Select "DOUBLE" as "Data Type".

Select "Scalar" under "DataStructure”.

= [ ports = ?:_e':e""
ME pedal . Fw:e

= (] outports = Model
Epm_LF Model Path
£pM_LR
£p M_RF

OUTFORT
M_RR

= [=] Brake_System
MeasureVariables

Properties

2|

B General

= J ports L’E;
»E pedal B Model

= (] outports Model Path
£ M_LF = Settings
£5M_LR DataType
£p M_RF DataStructure
R ArraySize

([ Processes
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MEASUREMENT

58



ETAS

Working with LABCAR-IP

To define calibration variables

1.

o A~ W

Processes

To define a calibration variable, right-click the
"CalibrationVariables" folder.

. Select Add Element from the shortcut menu.

The entries necessary here are basically the same as those for
a measure variable except that a calibration variable is
assigned a value.

= [¢] Brake_system Properties
&[] Measurevarisbles )51
=1z
= presme \
& Calibrationvarizbles B f’?;e'i R
@A pressure_torque_fador Nome : _—
& ] Inperts Bt pressure_torque T
YE pedal Value 2.2.15.15
& [ outperts Mode! Path
DmLr B Settings
MR DataType DOUBLE
£ M_RF DataStructure Amay
£ M_RR ArraySize 4
] Processes

. Name the variable "pressure_torque_factor".

. Select "DOUBLE" as data type.

. Select "Array" with "ArraySize" = 4.

. The value is assigned under "Value', with the individual values

being separated by commas.

. Create another calibration variable called "pedal_pressure_fac-

tor" and assign it the value 200.

A process is a function which is called by the operating system — the type of
call depends on the process type:

+ AnInit process is called once when the experiment is started.

+  An Exit process is called once when the experiment is ended.

+ ATimer process is called at a special rate (defined by "Period" and

'Delay")

+ Itis not, however, absolutely necessary to assign a process to a task —
this is then referred to as an "Event" process.

To add a process

1.
. Select Add Element from the shortcut menu.

A WN

0 N o w»

To define a process, right-click the "Processes” folder.

. Enter "initialize" as "Process Name".

. To assign this new process to a task, select Specify Task

(optional).

. Select the Task Type "Init".

. Click OK.

. Define another process called "compute”.

. Select "Timer" as "Task Type" with the following settings:

- Period =0.005s
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- Delay=0s
= [5] Brake_System

@ (] Measurevariables

@ ] calibr

& (J Inports PROCESS

& (- Outports Name compute

& [ Processes B Settings
TaskType Timer

@ intialize Period 0.005

Delay 0

The "Brake_System" tab should now be as follows:

= [€] Brake_System

= (] Messurevariables 4 | =]
- pressure
= [ calibrationvariables = Generd
i fadto Module Name Brake_System
P A Module Path DALCO_Projects\Tutorial_Project 520 04 CCode'\Target_RT
@1 pressure_torgue facor B User Interface
& [ ports Show Labels False
VES pedal
= [ Outports
£y mLF
£ MR
£y m_rF
£ M_RR
= ] Processes
@ ® compute
@[ initialize
Module Name
Name of CModule

(7 Tutorial_Project_5...| {3 Connection Man... | 0S Configuation | <> AL Wizard | Brake_System |

9. Select File — Save.

> The module just created is saved and added to the project.

Praject Explorer - x
=] Tangets
= (] RTPC
Brake_System
ff Hardware
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The following steps are executed once you have saved the project:
Checking the data for consistency

This is where a check is executed to see, for example, whether the mod-
ule name is valid or the names of the variables and processes are
unique.

+ Creating the directories
A directory is created in the project folder for the module called
'Brake_System".
4 | Tutorial_Project_520_04
) Docs
* | Experiments
. ModelData
4 |, Target RTPC
4 |, CModules
. Brake_System
» | codegen
y 05
, RTIO
. SimulinkModels

4 . User

Generating the files
The following files are created in the above-mentioned directory:

|| Brake_System.c

|| Brake_System.h

| Brake_Systern.Imd

|| Brake_Systern_data.c

|| Brake_SystemCopylnports.h
|| Brake_SystemCopyOutports.h

=] ExternalFiles.xml

In addition to the files containing the C code and further definitions (*.c
and *.h), the *.Imd file is also created.

Integration in the data model of LABCAR-OPERATOR.
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To edit source and include files
To open the source (*.c) and include files of the module in the editor assigned
(e.g. Visual Studio), proceed as follows:

- Select Open Files in the shortcut menu of the C code module.

Brake_System N
([ Measurevariabld ~ EBxplore.. iR
= pressur Open Files.. I:gtrHD
(] calibrationvaria
& ¢ moorts Export... Cirl+E
v pedal Properties..  Ctrl+P
= ] outports

£ M_LF
£ MR
4£p M_RF
£ M_RR
] Processes

> The files belonging to the module are opened in the editor
selected.

Adding Code

The actual code, as created from the specifications made to date, is in the

Br ake_Syst em c file. This file is a template with "empty" processes to which
code now has to be added.

The content of the file is shown below; the part in bold print is the code added
for the brake system.

/1 Add application-specific include statements here:

#i ncl ude "connect.h"
#i ncl ude "Brake_System h"

/1 Init-triggered function "initialize":
void cnod_initialize_Brake_Systen()

{
/] Get Inports
#i ncl ude "Brake_Syst enCopyl nports. h"
/1 Enter your code here:
/1 Set Qutports:
#i ncl ude "Brake_Syst enCopyQut ports. h"
}

/1 Timer-triggered function "conpute":
voi d cnod_conput e_Brake_Syst en()
{

/1 Get Inports

#i ncl ude "Brake_Syst enCopyl nports. h"

/1 Enter your code here:
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pressure = pedal * pedal _pressure_factor;

M LF = pressure * pressure_torque_factor[0];
M RF = pressure * pressure_torque_factor[1];
M LR = pressure * pressure_torque_factor[2];
M RR = pressure * pressure_torque_factor[3];

/1 Set Qutports:

#i ncl ude "Brake_Syst enCopyQut ports. h"
}
The variables defined when creating the C code module can be used in the
code added. The declaration of these variables is contained in the "Brake_Sys-
tem.h" file. As far as the "initialize" function is concerned, it is not required in the
example — it is only used for demonstration purposes here.
This completes the creation of the C code module.

Now select Project — Build to create the project.
Build (=3

Select Modules for Code Generation

@ Ml ©) Customized MNone

RTPC
O Brake_System
Hardware

Note: Generated code of modules which are greyed out
can only be updated via the corresponding module editors itself!

T ———

The C code module "Brake_System" cannot be selected in the "Build" window as
code no longer has to be generated here. Click Build.

Once the build process has been completed successfully, all inports and out-

ports, measure and calibration variables are in the corresponding windows of
the LABCAR-OPERATOR user interfaces.

Connection Manager
The inports and outports are available in the Connection Manager (in LABCAR-
IP) for connection to other modules. If necessary, select Update Ports.

Outputs Inputs
=] Brake_System =] Brake_System
=] Outports =] Inports
E’ M_LF »E pedal

» M_LR
£r M_RF
£ M_RR
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Workspace Elements

When experimenting in ETAS EE, the inports and outports as well as the mea-

sure and calibration variables of the module are available in the "Workspace
Elements" window.

E5 Workspace Flements
Search & Filter v

Al Asam | AIUD | Search Resuts |
< ECU Access
= @ LABCAR
=l [©] Brake_system
1= ] CalibrationVariables
@9 pedal_pressure_facor

@+ pressure_torque_facor
& ] Inports
W pedal
= (] Measurevariables
+= pressure
& ¢ Outports
B M_LF
MR
W&y M_RF
B M_RR
@ [ Hardware

< . ] B

E'Workspace Elements | (2] Experiment Explorer
If you want to experiment with the module, execute a build and open the exper-
iment in the experiment environment.
To run a simulation
1. Create a Signal List.
2. Add the inport and the four outports to this Signal List.

3. Create an oscilloscope and add the measure variable "pres-
sure'".

4. Start the experiment.

5. Attheinport "'pedal" set "Mode" to "CONST" and assign the
inport the value 0.5.
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6. Press <RETURN>.

F Signal Value Mode Constant Signal Description Comment
[ pEpedal |  osooooo|const [+ 05| [=Jffio comment |
i M_LF 200.000000 No comment
'ﬂi M_LR 150.000000 No comment
€D M_RF 200.000000 No comment
'ﬂi M_RR 150.000000 No comment
Groupl
TEECEEEIEEE S

F 1400

F12004

F100.04

E 8007

E 004

E a0

E 2007

E 004

F onnd ‘

E o "5, bo b5 %o b5
F 02:00 sec]

Flsble  Name Task

l — MeasureVarizbles/pressure [| Acquistion

> "pressure’ now has the value "100" — the brake torque of the
two front wheels is now 200 and that of the two rear wheels
150.
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3.4.4 Creating a C Code Module with the Automation Server
The actions described in the previous section for the creation of a C code mod-
ule, such as the adding of inports/outputs, variables etc. are also available via
API functions. The "ICModuleManager Interface" provides the interface func-
tions for this purpose.
The relevant documentation (chm file) can be found via ? — Help under "API
Documentation".

3.4.5 Exporting a C Code Module
You can also export the C code module (i.e. the relevant files — see “Generating
the files” on page 61) with a freely selectable name in order to add it to other
projects if necessary.

To export the C code module
1. Select Export from the shortcut menu of the C code module.

[2 [6T Brake_system
= ] Measureva
o= pr Open Files... Ctrl+D
(] calibration
= (] nparts
v pedal
& [ outports
0 M_LF
£ MLr
b M_RF
£ M Rr
1] Processes

Explore. Ciri+R

Bport. | Cul-E

Properties...  Ctrl~P

2. From the following dialog, select the path and, if necessary,
assign the module a different name.

Select raot directory to export C-Module [ =E]=]

Module Root Path: DALCO_Projects\Tutonal_Project \Targel_RTPC\CModudes [ |

Module Mame:  Brake_System

> The module is exported under the name specified.

3.4.6 Adding an Existing C Code Module

Use the module wizard to add an existing C code module.
To add a C code module
1. Create a new or open an existing LABCAR-IP project (see 3.1.3
on page 24).
2. Inthe "Project Explorer’, select a target folder.
3. Right-click and select Add Module.

Project Explarer - x

Project Title

- [ Tangets

|
TN

Edit OSConfiguration

4. Inthe "Add Module Wizard", select Add C-Code Module.
5. Click Next.
6. Select Use existing Module.
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7. Click Next.

The following window is used to select the module.

Wizard

Add Existing Module

Select an existing module.
Note: The complete module directory with 2l
subfolders will be copied to the project folder.

Seloot Modude:
k.
F

<Back | | Flmshl,}] Cancel

8. Click Browse.
A file selection window opens.
9. Select the file and click Open.

Wizard

Add Existing Module

Select an existing module
Note: The complete module directory with 2l
subfolders will be copied to the project folder.

Select Module:  DALCO_Projects\T utorial_Pre

<<Back | | F.msth Cancel
10.Click Finish.

> In the "Project Explorer', a new module "Brake System?2"is

added below the existing module "Brake_System".
Once you have again added the equations already added in the first example,
this example also has the same simulation result. The only difference is in the

changed paths of the measure and the calibration variables in the "Workspace
Elements" window in ETAS EE.
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Changing an Existing C Code Module
If you modify an existing C code module, you may have to modify the interface,
e.g. by adding, editing or removing variables or processes.

If you then select File — Save, five of the files described above are newly cre-
ated; the file with the actual code <Mbdul e_nane>. ¢, which also contains the
added code, remains either unchanged or is extended.

The following rules apply:

If modifications have only been made to the variables, this does not
apply to the C file.
If a new process has been added, the relevant function template is
added to the code.
If a process is removed, the relevant function remains.
If a process is renamed, this is the same as if it had been removed and a
new process added. This means that a new function template is added
to the C file, but the function is empty. The code of the old function has
to be transferred to the new function by the user by hand.
This procedure ensures that code is never deleted. If the function of a removed
process remains in the file, code is generated but has no significance as long
as the function is not called.
The only possible case in which code has to be deleted manually is if a process
with a specific name is first deleted and then recreated with the same name.
Two functions with the same name then exist in C code which is not permissi-
ble.
If code is attached to a file, a backup copy is always created beforehand carry-
ing the old file name with an appended, consecutive number.

Linking External C Code
The C code file created by the editor has to be extended with C code defined by
the user. This can take place with a piece of code inserted directly; references
can also, however, be made to external sources.

1. Select Project — Options in the main menu of LABCAR-OPER-

ATOR.
2. Select the "Modules" tab.
3. Select the module for which the external files are to be linked.
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4. Click Link to External Files.

Tuterial_Project_520_05./cc5 Options ==

Modes |Events

RTPC

=

Module Properties

Link to Extemal Files I

Matiab Search Path

Parameterization M-Files

The window for selecting search paths, source and object files
and libraries opens.

Select External Files for Compilation and Linking (=)

Module Path

Current Path $[CModuleDir]\Brake_System

Select Additional Include Directaries and Source or Object Files

Select Directony: Selected Include Search Paths:

(€] Parent $ICModuleDiT\Brake_System
] Brake_System

Select File Selected C Source Files and Object Fies,
[\Biske System.c]
[\Brake_Systern_data.c]

Select File: Selected Libramy Files:

5. Select the relevant files.
6. Click OK twice.

3.4.9 Variable Labels
In addition to using standard labels, it is also possible to use labels defined by
the user in LABCAR-OPERATOR. This applies both to the specification of a C
code module by hand and creation via API functions.
This label corresponds to the path under which variables, inputs and outputs

are displayed in the windows "Workspace Elements" (ETAS EE) or in the Con-
nection Manager (inports and outports).
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If labels are not specified explicitly, the following default labels are used:
e <Tar get Name>/ <Modul eNane>/ Measur eVar i abl es/
<Vari abl eName>

e <Tar get Name>/ <Modul eNanme>/ Cal i br ati onVari abl es/
<Vari abl eName>
¢ <Modul eNanme>/ | nport s/ <Vari abl eNanme>
¢ <Modul eNanme>/ Qut port s/ <Vari abl eNanme>
If a specific label is specified by the user, e.g. User / Def i ned/ Pat h for a mea-
sure variable, the variable is shown in the relevant hierarchy as follows:

<Tar get Nanme>/ <Modul eNanme>/ User / Def i ned/ Pat h/ <Vari abl e-
Nanme>

Functional Mock-up Units (FMU)
This section describes how to import functional mock-up units (FMU) into a
LABCAR-OPERATOR project — special attention is paid to the creation of the
shared object file for Linux.
The section contains information on the following topics:

“Overview” on page 70

“Adding an FMU in LABCAR-IP" on page 71

“Generating the Shared Object File (.s0)" on page 72

“Notes and Limitations” on page 80

Overview
A functional mock-up interface (FMI) defines a tool-independent interface stan-
dard for the co-simulation and exchange of models from different sources.
By creating a software library called FMU (functional mock-up unit), models of
a modeling tool can be run in a different tool environment.
There are various types of FMUs
Model Exchange
This uses the solvers of the tool into which the FMU has been imported.
Co-Simulation

This uses the solvers of the simulation tool from which the model
comes.

In turn there are two different types of co-simulation:
- Standalone

With this type, the solvers are "embedded" in the FMU.
— ToolExchange

Methods that use the simulation tool solvers are called.

“ NOTE

LABCAR-OPERATOR V5.4.13 supports co-simulation (Version 1.0)
of the type "Standalone”.
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Every FMU model (FMU = functional mock-up unit) is made available as a zip
file with the extension "fmu". It contains the following:
sour ces
This folder contains the source files with the C functions of the model
equations.
bi nari es

This folder contains subfolders with the binary files for the various plat-
forms:

- win32/w n64

- linux32/1inux64

nodel Descri ption. xm

This file contains the definition of all variables of the model and further
model information.

Optional further folders with data (such as parameter tables, the user
interface etc.) required by the model.

Adding an FMU in LABCAR-IP

“ NOTE

The FMU module can only be integrated if the FMU source files are available.
If a Linux binary file (shared object file) is already available that was created
in some other way than the method described below, the LABCAR-OPERA-
TOR project may not work correctly.

We therefore highly recommend that you create the Linux binary file as
described in the section “Generating the Shared Object File (.s0)” on page 72!

To integrate an FMU, proceed as follows:
1. Create a new or open an existing LABCAR-IP project (see 3.1.3
on page 24).

2. Inthe "Project Explorer’, select a target folder.
3. Right-click and select Add Module.

Project Explarer - x
=[] Targets Project Title
ER e rrec it Pl
) Harchnar Add Module N

Edit OSConfiguration

In the "Add Module Wizard", select Add C-Code Module.
Click Next.

Select Use existing FMU Module.

Click Next.

Specify the path to the *.fmu file and enter a module name
(must be a valid C identifier).

© N o o &
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9. Click Finish.

In the "Project Explorer", a new module is added..

File View Project Tools
Oddn P8 6 0
== = |[EFT e tin_toesms

B[] Targets £ Measurevariables

& () RTRC = [ Caltbrationvariables
©s_Min_10e_Sms @5 LogEnable .
B rorivers o Lol Module Name cs_Min_10e_Sms

- Modde Path DA2.L0_Frojects\FMU_TestO\Target_RTPC\Clodules'cs |

@ massivo
@ massi0
@-= ModelStepsize
@5 springDamperL b
@+ springDampert k
= ¢ wports
ME source_int
= (J outports
£ msssi_s
£ msssi_ra
£ massiv
£) massix
£ souresl Fi

) springDampert_dv
b springDampert_ox
£» springamper_Fd
&£» springDampert_F
) springDampert_Fs
£» springDampert
£) springDampert_pp
) springDamper._PSpec

& (J Processes
O eonfis
o =
it
@O process Module Name:

Name of Clodule

‘ I »

= FMU_Test0lkco5 | i Comection Manager | 05 Configuration * | <> AL Wizard cs_Win_10e_fms

Tine Message

@ 161900 LABCARIP53.0

@ 162609 Invokingthe FMUtool to impor the FMU module
03

o

o

e

£

162612 [FMUL:<info>: Output directory created.
162612 [FMUL:<info>: Unpacking FMU in the output directory.
16:26:12  [FMU]:<info>: Creating new directory whose name is the instance name of the FMU.
16:26:12  [FMU]: dinfo>: Running script to generate the C file, LMD file and the Header file.
162612 [FMUdnfo>: Fished code generation
A, 162612 FMUmodule & added successfuly. Please folow the steps inthe LOO User Manual before buiding the project,
@ 162615 [CMOD]: Code generation completed
<

| =1 oA B Pl i

Before the project is built, the shared object file (.s0) to be gen-
erated must be copied into the project (see “Generating the
Shared Object File (.s0)" on page 72).

10.Copy the ".s0" file to the following directories:
Tar get _<Tar get Nane>\ User\1i b
Tar get _<Tar get Nane>\runti me-data\lib

11.The project can now be built.

Generating the Shared Object File (.so)

A shared object file is a binary file that contains all functions of the FMU. It must
be generated from the source files (as described below).

To generate the shared object file

When integrating an FMU in LABCAR-IP, the C source files are copied to the
project directory in the FMU module folder. If the LABCAR-OPERATOR project
was created in the D: \ Tenp directory and the name of the FMU module is
"Engine’, the source files of the FM are in the directory

D: \ Tenp\ <LCO Proj ect Directory>\Target_RTPC
CMbdul es\ Engi ne\ FMJ_Sour ces\

LABCAR-OPERATOR V5.4.13 - User Guide 72



ETAS Working with LABCAR-IP

1. Zip all files in the FMJ- Sour ces folder (not the folder itselft)
into one file.

This ensures that the make file nakef i | e_| abcar isin the
main directory.

Open the web interface of ETAS RTPC.
3. Stop the simulation controller.
4. Return to the main page and click Tools.

@ RTPC Tools Collection - Mozilla Firefox

File Edit View History Bookmarks Tools Help

((;,:l\’ 0 192.168.40.14/ to0ls/

B eTasrTPC >
4 RTPC Tools Collection +

RTPC Tools Collection

A collection of useful tools (for Windows) to be used for the work with RTPC.

Name Last modified  Size Description

a Parent Directory -

[ L 02-0ct-2014 0604 -

(23 auto-update! 02-0ct-2014 0604 -
create-library-for-RTPC.html 02-Oct-2014 06:02 404
install-eclipse-for-inux-on-rtpc.html 02-Oct-2014 06:02 440

a perl-scripts/ 02-Oct-2014 06:04 -

a putty/ 02-Oct-2014 0604 -

(23 rtplugin/ 02-0ct-2014 0604 -

Apache/2.2.22 (Debian) Server at 192.168.40.14 Port 80
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5. Click the create-library-for-RTPC.html link.

ETAS RTPC w%

Run your models in real time on a PC

Main Page >> User Library

Build User Library

User Library Files

total 0

Delete:

Upload Archive File: [CBrowse.. | Nofile selectad || Upload |
Supported are zip, tar gz and fgz files

Delete All Files

©2003-2014 ETAS GmoH
6.
7.
8.
9.

Click Delete All Files.

Click Choose File.

Select the zip file created previously: FMJ_Sour ces. zi p.
Click Upload to upload the file to the Real-Time PC.

10.Click Build in "Build User Library".

If the Build process was successful, the source object file cre-
ated is displayed in "Download Library Files".

If, however, errors have occurred, these are output in the log
window. Refer to the section “Trouble Shooting” on page 75 for
solutions to possible errors.
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11.To download the source object file onto your PC, click the rele-
vant link in the section "Download Library File"

“ NOTE

The make file makef i | e_| abcar provided is only a template in which all C
filesinthe FMJ_Sour ces folder are taken into consideration. It also contains
specific flags for integrating several FMUs.

Furthermore, it may be necessary to add further compiler flags, definitions
and include directories for the build process. It may also be necessary to
exclude certain C files from compilation.

Trouble Shooting

Question:
The source files do not contain the f mi Funct i ons. h file or the f m Pl at -
f or nTypes. h file. Where can | get them?

Response:
You can download these files from the JModelica homepage:

fm Functions. h:
https://svn.jmodelica.org/trunk/ThirdParty/FMI/1.0-CS/fmiFunctions.h

fm Pl at f or nTypes. h:
https://svn.jmodelica.org/trunk/ThirdParty/FMI/1.0-CS/fmiPlatformTypes.h

Question:
How do | change the name of a variable?

Response:
To change the name of a variable, proceed as follows:
- Change the variable name in the "Properties" window.

- Openthe <FMJ_I nst anceNane>_FMJ. ¢ file
(in the Tar get _<Tar get Name>/
CMWodul es/ i nst anceNane folder).

- Search for the old variable name in the
cnod_process_<I nst anceNane>FMJ()
method and replace it with the new name.

Example: If the variable name is to be changed from "value" to "valueone" and
the code contains the following line:

fm Get Real (s_batch, inputReal Valref_value, nvr_realin, &value);
this has to be replaced by:

fm Get Real (s_batch, inputReal Valref_value, nvr_realin, &al ueone);
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“ NOTE

Before the project build, make sure that the FMJ_Sour ces folder (in the
LABCAR-OPERATOR project directory) has been deleted!

Question:

After the FMJ_Sour ces. zi p file is uploaded, the message

The mekefile "makefile_labcar” will be used to build the
library

is not output and furthermore the message
M ssing Argunents
is output during the build process.

Response:

The cause of this may be an incorrect zip file of the source files in the \ FMJ_-
Sour ces folder. If the packed file works, its content is displayed (after the zip
file has been uploaded) in the web interface in the "Build User Library" section

(Main Page — User Library).

Question:
The build process is interrupted with a compiler error message.

Response:

The build process can be interrupted for a number of reasons. Depending on
the tool with which the FMU was created, you should try one of the following
solutions.

“ NOTE

We generally recommend that the make file of the creator of the FMU be used
as starting point (if available) and that the make file makefi | e_| abcar be
adapted accordingly.
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Solution 1:

If the FMU was created with MapIeSim® and the build process was interrupted
due to a compiler error, there could be an f nuTenpl at e. ¢ file among the
source files. Errors can result from this file being used by other files due to
Include instructions.

Main Page >> User Library

Running "make" on "makefile_labcar" to build the library:

“makefile_labcar' has modification time 2e+84 s in the future
idden -I ./ -c ./fmuTemplate.c

error: unknown type name 'fmiValueReference'
error: 'NULL' undeclared here (not in a function)
error: unknown type name 'fmiValueReference'
error: unknown type name ‘fmiBoolean®

error: unknown type name ‘ModelInstance'

error: unknown type name 'fmiBoolean®

error: unknown type name ‘ModelInstance'

error: unknown type name 'fmiBoolean®

error: unknown type name ‘Modellnstance’

error: unknown type neme ‘fmiBoolean’

error: unknown type name ‘ModelInstance’

error: unknown miValueReference"
error: unknown type name ‘fmiStatus’

error: unknown type name ‘fmiComponent’

error: unknown type name ‘fmiValueReference’

gec -fuisibility
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.

./fmuTemplate. error: unknown type name ‘fmiString'
./fmuTemplate. error: unknown type name ‘fmiComponent'
./fmuTemplate. error: unknown type name 'fmiString'
./fmuTemplate. error: unknown type name 'fmiString’
-/fmuTemplate. error: unknown type name ‘fmiCallbackFunctions'
./fmuTemplate. error: unknown type name ‘fmiBoolean'
./fmuTemplate. error: unknown type name 'fmiStatus®
./fmuTemplate. : error: unknown type name 'fmiComponent’
./fmuTemplate. error: unknown type name ‘fmiBoolean'

./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.
./fmuTemplate.

34: error: unknown type name 'fmiReal’

: unknown type name ‘fmiEventInfo’

: unknown type name ‘fmiStatus'

unknown type name 'fmiComponent’

: error: unknown type name 'fmiComponent’

function 'fmiGetVersion':

:38: error: 'fmiVersion' undeclared (first use in this function)

:38: note: each undeclared identifier is reported only once for each function it appears in
top level:

- Change the make file by removing the line
./fmuTenpl ate. o: fnuTenpl ate. c
$(CC) $(CFLAGS) -c ./fnuTenplate.c
and
- remove
./ fnuTenpl ate.o \
from the OBJECTS variables in the make file.
If the make file is as follows:
CFLAGS = -fPIC -fvisibility=hi dden $(I NCLUDES)
OBJECTS =./fnuTenpl at e. o\
./ Msi mvbdel . o\
./ Seri esHEVFCandSCC. o\
seri eshevf candsoc. so : $(OBJECTS)

$(CC) $(CFLAGS) -shared -o serieshevfcandsoc. so $( OBJECTS)
-lm

./frmuTenpl ate. o: fnuTenplate.c
$(CC) $(CFLAGS) -c ./fnuTenplate.c
./ Msi mvbdel . o : Msi mvbdel . ¢
$(CC) $(CFLAGS) -c ./ Msinmwbdel .c
./ Seri esHEVFCandSQOC. 0 : Seri esHEVFCandSCC. ¢
$(CC) $(CFLAGS) -c ./ SeriesHEVFCandSQOC. ¢
cl ean
$(RM $(OBJECTS)
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seri eshevf candsoc. so :

-Im
./ Msi mvbdel . o :

./ Seri esHEVFCandSQC. o :

- changeitto
CFLAGS = -fPIC -fvisibility=hi dden $(1 NCLUDES)
OBJECTS =./ Msi mivbdel . o\
./ Seri esHEVFCandSCC. o\

$( OBJECTS)

Working with LABCAR-IP

$(CC) $(CFLAGS) -shared -o serieshevfcandsoc. so $( OBJECTS)

Msi mbdel . ¢

$(CC) $(CFLAGS) -c ./ MsinMbdel.c

Ser i esHEVFCandSQC. ¢

$(CC) $(CFLAGS) -c ./ SeriesHEVFCandSOC. ¢

cl ean

$(RM $(OBJIECTS)

If the error still persists, header files may be missing. These can be obtained
from the creator of the FMU.

Solution 2:

If the FMU was created with SimulationX® and error messages such as the

ones below are being displayed, it could be that definitions are missing from
the make file.

Main Page >> User Library

Running "make" on "makefile_labcar" to build the library:

make: Warning: File “makefile_labcar® has modification time 2e+84 s in the future
gco -fuisibility=hidden

-I ./sundials/include/

gece -fvisibility=hidden -I ./sundials/include/

gee -fvisibility=hidden
In file included from ./iti_cvode_sparse.h:

./ma_sparse.h
./ma_sparse.h
./ma_sparse.h
./ma_sparse.h
.fma_sparse.h
h:
h
h
h
h
h
h

./ma_sparse

./ma_sparse.
./ma_sparse.
./ma_sparse.
./ma_sparse.
./ma_sparse.
./ma_sparse.

-1 ./sundials/include/

o:a,

from ./iti_cvode_helpers.h:5,

from

/ITI_Cvode_base.h:14,

from ./ITI_Cvode_base.c:19:

: In function
:14:
£52:
t1:
H 8
145
t26:
©38:
1261
:14:
£2:
$31:

__declspec':

-1 sundials/src/
-1 sundials/src/

error: expected declarstion specifiers before
error: expected declaration specifiers before '__declspec’
error: expected declaration specifiers before '_ declspec’

error: expected
error: expected
error: expected
error: expected
error: expected
error: expected

declaration
declaration
declaration
declaration
declaration
declaration

specifiers
specifiers
specifiers
specifiers
specifisrs
specifiers

-c ./ITI_ArrayFunctions.
-c /ITI_big_uint.c
-I sundials/src/ -c ./ITI Cvode_base.c

__declspec’

before '__declspec'
before '__declspec'
before '__declspec’
before '__declspec'
before '_ declspec'
before '__declspec'

error: expected declaration specifiers before '__declspec’
error: expected declarstion specifiers before

For the SimulationX® tool, the missing definition
- DI TI _CVODE_EXT
in the CFLAGS variables could be the problem.
- Add this variable:

CFLAGS = -fPIC -fvisibility=hidden $(I| NCLUDES) -

DI TI_CVODE_EXT

LABCAR-OPERATOR V5.4.13 - User Guide

__declspec’

c

78



ETAS

Working with LABCAR-IP

Question:

In the .so file build, the following error message is displayed:
fmuTemplate.c:316:25: error: unknown type name 'fmiValueReference'
fmuTemplate.c:316:71: error: unknown type name ' _t*
fmuTemplate.c:316:83: error: unknown type name 'fmilnteger’
fmuTemplate.c:335:1: error: unknown type name 'fmiStatus’
fmuTemplate.c:335: error: unknown type name 'fmiComponent’
fmuTemplate.c:335:25: error: unknown type name 'fmiValueReference'
fmuTemplate.c:335:71: error: unknown type name ' _t*
fmuTemplate.c:335:83: error: unknown type name 'fmiBoolean'
fmuTemplate.c:354:1: error: unknown type name 'fmiStatus’
fmuTemplate.c:354:24: error: unknown type name 'fmiComponent'
fmuTemplate.c:354: error: unknown type name 'fmiValueReference'
fmuTemplate.c:354:7@: error: unknown type name 'size_t'
fmuTemplate.c:354:82: error: unknown type name 'fmiString'
fmuTemplate.c: In function 'fmiGetModelTypesPlatform':
fmuTemplate.c:591:12: error: 'fmiModelTypesPlatform' undeclared (first use in this function)
fmuTemplate.c: At top level:
fmuTemplate.c:594:1: error: unknown type name 'fmiComponent'

Response:
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The reason for this error message is that the source code does not contain the
macro #def i ne FM _COSI MJLATI ON.

Open the main source file (usually the C file with the name of the FMU) and add
the macro at the start of the file as shown below:

/* define model size */
#define NUMBER_OF_REALS 215
NUMBER_OF_INTE
NUMBER_OF_BOOLEANS
NUMBER_OF_STRINGS 0
NUMBER_OF_STATES NDIFF
NUMBER_OF_EVENT_INDICATORS 0
FMI_COSIMULATION

TIMESTEP 1

0
0

#define
#define
#define

Question:
The build process of the shared object file was successful but the build process
fails when adding several FMUs to the LABCAR-OPERATOR project.

Response:
This may be due to conflicts between the methods of different FMUs. To solve
this problem, the source files have to be adjusted accordingly.

These adjustments are made automatically by LABCAR-IP if the \ FMJ_-
Sour ce directory contains a file called f mi Functi ons. h.

If this file does not exist, manual adjustments are necessary. For this purpose,
execute the following steps:

- Search for the header file that contains the string
"fmilnitializeSlave".

- Open this file in a text editor and replace the line
#define D | Export
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/* Export fmi functions on Wndows */
#ifdef _MBC_VER
#define D | Export __decl spec( dllexport )
#el se
#define D | Export
#endi f

by the following line:
/* Export fmi functions on Wndows */
#i fdef _MSC_VER
#define D | Export __decl spec( dllexport )
el se
#define D | Export __attribute__ ((visibility ("default")))
#endi f

Notes and Limitations
Naming conventions for the shared object file
The name of the shared object file must not begin with the letter combi-
nation "lib" followed by the module name. The name must only contain
lower case letters.
Example: If the project consists of two modules "gear" and "Engine’,
shared object files with names such as | i bgear . so or
|'i bEngi ne. so are not permissible.
Task duration and step size of the model

The period of the "process" process of the module must be identical to
the step size of the model (type "CALIBRATION").
=[] es_Min_10e_sms

] MeasureVariables Properties
= ] calibrationvariables 4] |

@ LogEnable

B General
oo masslm Type CALIBRATION
@0 mass1_v T ModdiStepSize
@ mass10 B Model
@35 Modeistepsie Value 0.001
575 springDamperl b Model Fath
@+ springDamperl_k El Settings
DataType DOUBLE
DataStructure Scalar
ArraySize 1
Properties
(s
& [ Processes E General
& ® config Type PROCESS
S et | Do procass
ngs
g it TaskType Timer
@@ process Period 0.001
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Calibration variables

Make sure that the values of the calibration variables are defined in the
experiment environment before the experiment is run. These cannot be
changed once the experiment is running.

Inports and Outports

LABCAR-IP ignores inports and outports of type "string", "boolean" and
"enum" as they are not supported. It also ignores array types. Only scalar
types are supported for FMUs in LABCAR-IP.

Calibration and measurement variables

LABCAR-IP does not support strings and enums types for calibration
and measure variables.
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CAN Modules (Network Integration CAN)

LABCAR-NIC V5.4.13 (Network Integration CAN) is an add-on to LABCAR-
OPERATOR V5.4.13. It enables simple testing of ECU functions which include
CAN communication.

The entire CAN bus communication is read in from one or more CANdb files;
the user selects the CAN nodes (UuTs) physically available and LABCAR-NIC
V5.4.13 automatically creates code for the residual bus to be simulated. User-
defined code (e.g. counters or calculation of checksums) can be added to this.

The signals of the selected messages are available in the Connection Manager;
this is where they can be connected to model inputs (receive messages) and
model outputs (send messages). The signals are also available in the Signal
Center with all its OLC functionality.

ETAS EE provides special GUIs for displaying messages and a CAN Monitor.

The J1939 network protocol has been supported since Version 5.0 of LABCAR-
NIC (see “The J1939 Extension” on page 84).

Hardware Requirements

To work with Network Integration CAN you require a Real-Time PC with ETAS
RTPC V6.5.2 and (at least) one CAN board of the type "iPC-I XC16/PCI" or "CAN-
I1B200/PCle" from the company IXXAT.

It is not necessary to integrate the CAN board into the RTIO (LABCAR-RTC
V5.4.13) - the configuration of the CAN board(s) is described in the section
“Bus” on page 98.

Introduction

As an example, we have selected a CAN network with four nodes (referred to as
"Node A, B, C and D") and the CAN messages 1 - 5. The communication
described in the CANdb file is shown in Fig. 3-9.

Node A Node B
1,4 3 4 5

|

f

1 2 3,5
Node C Node D

Fig.3-9  CAN Network with Four Nodes and Five Messages

T
|
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Two of the four nodes, C and D, are physically available; these are the UuTs. The
"counterparts" of messages 1, 3 and 5 have to be simulated.

Simulated
Node A Node B
1 .
1,4 3 4 5
Vol ]
|t |t
1 2 2 3,5
| | | |
v [ v [
Node C Node D

Fig. 3-10 Physically present (UuT) and Simulated Nodes

Message 4 is exchanged within the simulated environment and thus plays no
role in the communication with the UuT. The remaining communication to be
simulated forms what is referred to as the "residual bus" for which code must
be generated.

The simulated residual bus has the send message 1 and the receive messages

3and 5.
[ CAN Residual Bus }
]t
1 3,5
Vol
|t ||t
1 2 2 3,5
| | | |
v [ v [
Node C Node D
UuT

Fig. 3-11 Messages to and from the Residual Bus
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352 The J1939 Extension
The network protocol J1939 is based on a range of standards of the Society of
Automotive Engineers (SAE). J1939 describes communication on a CAN bus in
commercial vehicles (e.g. drivetrain and chassis) and works on the physical
layer with CAN highspeed in accordance with ISO11898.

The special features of J1939 are:
29 bit identifiers in accordance with CAN 2.0B (extended format)
Communication both peer-to-peer and broadcast

Transport protocols for up to 1785 bytes of data (BAM (Broadcast
Announce Message) and CMDT (Connection Mode Data Transfer))

Decentral network management

Information is transferred in the form of parameters (signals) which in
turn are compiled as parameter groups and identified by a unique num-
ber, the Parameter Group Number (PGN).

Features of the J1939 Extension in LABCAR-NIC V5.4.13
LABCAR-NIC V5.4.13 now also processes bus descriptions in accordance with
the J1939 standard including:

the handling of 29 bit message identifiers with their interpretation
scheme for J1939

network management and the corresponding transport protocols
enabled to import bus descriptions for J1939

“ NOTE

The dbc files must be available in the format "J1939 PG (ext. ID)" that is sup-
ported by CANalyzer V6.0 and higher — the complete 29 bit identifier is only
used with this format.

configuration of parameters for bus simulation
and
code generation for the IXXAT CAN boards in the Real-Time PC

Long CAN Messages

The transmission of long messages up to and including the protocol maximum
1785 byte payload is supported. These messages can also be created and
edited in the CAN Editor of LABCAR-IP — their behavior in the Connection Man-
ager is the same as with standard CAN messages.

“ NOTE

To enable J1939 decoding on a CAN controller, at least one long (> 8 byte)
J1939 message needs to be configured as send, receive, or gateway mes-
sage on that controller in the CAN Editor.

The transmission of CAN messages of variable length (DLC) is not supported
at this time.
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Multiple Session Support (J1939-21))

For reception of long messages, multiple session support is implemented —
there is no artificial limit imposed on the number of simultaneous (interleaved)
messages that can be received.

For transmission of long messages, each CAN interface supports the transmis-
sion of only one long message at a time. If two or more long messages are
scheduled such that their transmission would overlap, they are transmitted
serially. Simultaneous transmission of long messages on separate CAN inter-
faces is allowed.

Cycle Time
When scheduling cyclic long messages, cycle time shall be defined as the time
between first message packets of long messages.
Example:
Packet 0 of message 0 is sent at time: tgg
+ Packet 1 of message 0 is sent at time: tg4
+ Packet 2 of message 0 is sent at time: tg,
Packet 0 of message 1 is sent at time: t1
The cycle time is then t1g — tog (time between the first packet in each case).
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3.5.3 The CAN Editor
This section contains information on working with the CAN Editor. The CAN
Editor is made visible via the "CAN Editor" tab in the main window.

To open the CAN Editor
- Inthe Project Explorer, double-click the CAN module you want
to display or edit in the editor.

The CAN module is shown in the "CAN Editor" tab of the main

window.
Baciect Excloey == | S G aiecen (Pratocol: CAN ) X
= () Targets
& ¢ RTPC
B2 CAN_idieCir ’Vam,
) Hardnare CU_Dashboant et
A WdeCortroler et Fabs
@ 4 EU_engine can
Name
Name of the CAN module:
‘ i v
La
e Byte Layout X
2 O osc Byte\Bit| 7 5 5 a 3 2 1 )
EREER 0 7 [ 5 B 3 2 1 [
& 4 ECU_ArCond tioner 1 B | ®w | B | 2 [ u | B s [
@ 4 ECU_Dashboard 2 =z | 2 | a | =& 1 1w R
& & EcU_Engine 3 w2 | = [ @7 | » | & | =
@ 4 ecU_main 4 3 ) EEED 3 ENEE] )
5 EE w | = | ® | = [ a [ =
© 55 % | = EEED ERERE
7 G 2 | o w0 5 5 5 | s
LABCAR {7 TutorialProject_with... | ox Connection Manager |  OS Corfiguration | <> ALWizad  [&  CAN_idlecr

Fig. 3-12 The CAN Editor
The CAN Editor shows
+ the CAN network,
+ the DBC container
+ the "Properties" window
and
a display for the byte layout of frames.
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The CAN Network Window
This view shows the hierarchy of the network created from boards and control-
lers genuinely available with their subordinate elements.
= E CANModule (Protocol: CAN)
= g Bus_D
= 4k ECU_AirConditioner
= [ variant
= [ 111std_AC_Load
[=] AC_Coolant
[~] AC_Load
= 2 ECU_Dashboard
= [ variant
= [J5% 222std_AC_Control
[=] AC_OnSwitch
= 2k ECU_Engine
= Variant
= [J5% 777std_Motor
[~] Counter
[~ EngineSpeed
= 4k ECU_Main
= [54 variant
= [ 555std_SetPoints
[~] EngSpeedsetvalue

Fig. 3-13  The CAN Network

For information on network structure, refer to the section “Editing the CAN Net-
work” on page 90; on its individual components to “The Component Parts of a
CAN Network” on page 97.

The "Properties” Window

Highlight elements in the tree views to display their properties in the "Proper-
ties" window. Editable properties can then be edited directly in the "Properties”
window.
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To display properties
If the properties are not displayed automatically, proceed as follows:

- Right-click the element whose properties you want to display.
- From the shortcut menu, select Properties.

& 23 cANModule ( Protocol: CAN) Properties =
= g¥ Bus_0 [=") A
= 4 Node_0 B2 | =
El DEC Information
ne AC_Load
o ¥ Enable Space IDLECTRL
ECU_ArCondtioner
Add Signal... Ins
Name AC_Load
Copy Ctri+C Frame Identifier 0111
1
CAN
Remove Del STANDARD
Frame Format Type NORMAL
4 Byte Layout.. Ctrl+B i Frame Send Type cyclicX
Cycle Time [ms] 10
Properties..  Cirl+P q Ensbled True
Direction ™
Initiz| Data Byte Pattern 0x00

El User Code
Embed user-defined C code (electrical) False
Embed user-defined C code (physical) False

The properties of the selected element are displayed in the
"Properties" window.

For more detailed information on editing properties, refer to the section “Editing
the CAN Network” on page 90.

The "Expert Mode" Option
If the "Expert Mode" option is selected, rarely used properties are displayed
which otherwise remain hidden.

- To enable/disable this option, right-click the root element of
the CAN network and click Expert Mode.

NTest_IB600 ( Frotocal: G
T Egleso
& s Node 0 Explore... Cirl+R

@ = variant

Add Bus Element... Ins

Sort By Frame Name  Ctrl+F
Import... Cerl+1
Export... Cerl+E
Database Container ~ Ctrl+D
Properties... Curl+P

V  Bxpert Mode Cl+M

These properties are described with the relevant elements of the CAN network
(see "The Component Parts of a CAN Network” on page 97).

The Byte Layout of Frames

The contents of a frame selected in the network view are shown in this area.
To display the byte layout

To display the byte layout of a frame, proceed as follows:

1. Right-click the frame whose layout you want to display.
2. From the shortcut menu, select Byte Layout.
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> The byte layout of the frame is displayed.

= I canmodule (Protocol: CAN) x
= g Bus_0
= g Node_0
= [F 1dlectrl i
F = : AC_Load
7 Enable | Frame Wdentfier [T H
nLC 1
Add Signal... Frotocol CAN
Frame Format STANDARD -
Copy.
Name
Paste CtrlV Name of frame
Remove
Byte Layout. %ctth Byte Layout x
Properties...  Cirl=P Be\tit 7 [ 6 [ s [a[3[2[1]0
o [7]e[ss]a2]1]0
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Editing the CAN Network

The CAN network is edited exclusively via the shortcut menu of the relevant
element. The elements contained in a network are described in the section “The
Component Parts of a CAN Network” on page 97.

To edit the network, there are a number of items in the shortcut menu of the
relevant elements of which several can be used on a multiple selection (of ele-
ments of the same kind).

To add elements
1. Highlight the higher-ranking element and select Add (Element)
from the shortcut menu.

“ NOTE

Names of parts, frames and signals can only contain charac-
ters permissible for ANSI-C identifiers.

To remove elements
1. Highlight the element and select Remove from the shortcut
menu.

To copy elements
1. Highlight the source element and select Copy from the short-

cut menu.
2. Highlight the higher-ranking target element and select Paste
from the shortcut menu.

To copy element properties
1. Highlight the source element and select Copy from the short-
cut menu.

2. Highlight the desired target element and select Paste from the
shortcut menu.

To move elements
1. Highlight the source element.
2. Use the mouse to drag the highlighted source element to the
higher-ranking target element and then release the mouse but-
ton.

“ NOTE

The actions described above are not always permissible. In these cases, the
relevant item in the shortcut menu is either disabled or not available.
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Editing Properties
The properties of an element of the CAN network can be edited in the "Proper-
ties" window. Some properties of some elements cannot be edited as they are
calculated automatically. These properties are grayed out in the "Properties”
window.
To display the "Properties" window

1. Highlight an element and select Properties from the shortcut

menu.
> The "Properties" window is displayed in the CAN Editor.

To edit properties of several elements
If several elements of the same type are highlighted in the network, the proper-
ties that all selected elements share are displayed.

1. Open the "Properties” display.
2. Use the mouse to select the desired elements while keeping

the CTRL key pressed down.
“ NOTE

If a property that identifies an element within its higher-ranking element (e.g.
a signal name within a frame) is modified when editing several elements, an
error message may be issued if the property of another element of the same
higher-ranking element is also given the same value.

Validation

Before the CAN module is saved, the CAN network is validated. This includes
for example the verification of aspects of the CAN specification that are rele-
vant for code generation. Error messages are displayed in the log window.

“ NOTE

Ignoring error messages can lead to compiler errors or undesired runtime
behavior during the build process of the project.
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3.5.5 Creating a CAN Network
This section describes how you can create a CAN network by importing a
CANdb file. Use the module wizard to add a new CAN module.
To add a CAN module
1. Create a new or open an existing LABCAR-IP project (see 3.1.3
on page 24).
2. Inthe "Project Explorer’, select a target folder.
3. Right-click and select Add Module.

Project Explorer _
=- ] Targets Project Title
ER# Aoinoa
[ Hadwar|  Add Module N
Edit O5Configuration

4. In the "Add Module Wizard", select Add CAN Module.
5. Click Next.
6. Enter a module name and select a protocol.
7. Click Finish.
> In the "Project Explorer", a new module is added.
i ! LABCAR-IP V5.2.0 - [NewCANModule] [l o)==
File View Project Tools 7
o £ PE% 6 9
P’“JEE:P‘“’E' ~ * |[= B NewcANModule (Protocol: CAN) | Properties X
=3 argets B [ -
E] uj’gF{TPC B8 ‘
) Hardware

= General
Nat

NewCANModul NewCANModule
EZ NewCANModile e
CAN
CAN
To add abus
1. Select the CAN module and right-click it.
2. Select Add Bus Element.
| w -
=]j NewcalModde Add Bus Element. Ins s
Explore... Cerl+R
Import.. Carl=l Generator CAN
reMinMax False
Epri= Gl |, NewCANModule
DBC Container Cul-D ool can
Properties. Ctrl+P
Expert Mode Cirl-M

3. Enter a name for the bus element and click OK.
Specify BUS Name ==

Bus_0
The bus element is created.
4. Select File — Save All.
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> You can now build your CAN module manually (see “Editing the
CAN Network” on page 90 and “The Component Parts of a
CAN Network” on page 97) or import a DBC file.

To open the DBC Container
1. Select the CAN module.

2. Select DBC Container from the shortcut menu.

DBC Container

Ch bBC

& &3 NewCANModule (Protaral: £ANY T
37 Bus 0 Add Bus Element... s
Explore... Cir+R
I . Corl=l ferator CAN
e S T False
Export... Cerl+E NewCANModule
CAN
DBC Container Ctrl+D
Properties... Ctrl+P
Expert Mode Cirl-M
> The "DBC Container" space opens.
= B NewcanModule (Protocol: CaN)
gl Bus_0
B General
Name CAN
Ignore Min/Max False
Protocel NewCANModule
Code generator CAN

To load a DBC file

1. Select the "DBC" element in the DBC Container.

2. Select Import DBC from the shortcut menu.

DBC Container
[h bR

Import DEC...

Ctrl+]

J  Reload DBC Files automatically  Ctrl=R

Properties...

Ctrl+P

3. Select the DBC file from the file selection window and click OK.
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> The information contained in the file is imported into the DBC
Container.

= B NewCANModule (Protocol: CAN )
@) Bus_0

DBC Container

= [ DBC

DLECTAL
[ 4 ECU_AirConditioner
= (= 111std_AC Load
(=] AC_Coolant
(=] AC_Load
= 4k ECU_Dashboard
= = 2225td_AC_Control
(=] AC_OnSwiitch
= ECU_Engine
Bl () 777std_Motor
=1 Counter
(] EngineSpeed
= Ak ECU_Main
1 (=) 5555td_SetPoints
(=] EngSpeedsetvalue

To add the DBC to the bus
1. Select the imported DBC and move it to the bus element keep-
ing the left-hand mouse button pressed down.

= B NewcaNModule ( Protocol: CAN)

g Bus_0

DBC Container

i= [ DBC
= [ DLECTRL
= 4 ECU_AirCanditioner
B (= 111std_AC_Load
(=] AC_Coalant
(=] AC_Load
= 4k ECU_Dashboard
£l () 222std_AC_Control
(=] AC_OnSwitch
= 4k ECU_Engine
= () 777std_Motor
(] Counter
[~] EngineSpeed
= Ak ECU_Main
1 () 5555td_SetPoints
(=] EngSpesdSetyzlue

The nodes of the DBC file are added to the bus. Additionally, a
part ("Variant") is added between each node and frame.
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2. Select the individual nodes and, in the Properties window (Con-
figuration/Mode), define whether the node really exists ("UuT")
or is to be simulated ("Simulated").

= 2 NewCANModule (Protocol: CAN)
= gl Bus_0

= - ECU_AirConditioner

= R Variant
= (&2 111std_AC_Load
(=] AC_Coolant
(= AC_Load
¥ s ECU_Dashboard
& s ECU_Engine
® ¢ ECU_Main

DBC Container
= [ pBC
= [ DLECTRL
i 4 ECU_AirCanditioner
& 4 ECU_Dashboard
i s ECU_Engine
& 4 ECU_Main

Properties Es
Ha
E Configuration
Simulated -
E General None
Name T
E Gateway sted

Use node as gateway

Drag & Drop in CAN Configuration

When elements (nodes, frames or signals) already exist in a CAN configuration,

there are two different possibilities:

A Versioning

Existing elements are accepted in the configuration with an appended

version number.
- DBC File — Bus

If a node of the same name already exists

- Node — Bus

If a node of the same name already exists

— Frame — Part

If a frame of the same name already exists

- Signals — Frames

If a signal of the same name already exists

B Querying
- Node — Node/Part

Frames of the original node which do not exist in the target node/
part, are copied there — if identical’ frames are available, there is a

query for every frame:

Duplicated Frame found
The frame with the 10 222 and Name AC_Control already exists in this
rt.
Baemde what you want o do.
[ Leawe ][ Leaest | [ Repisce | [ ReplaceAl | [ Rensme | [ Rensmedll
1. Frames are identical if ID/PGN and names are identical
95
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Choose from the following procedures:
Leave

The relevant frame is not imported (with Leave All, no other existing
frames are imported).

+ Replace

The existing frame is replaced by the one to be imported (with Replace
All, all other existing frames are replaced).

Rename

The existing message is assigned a version number and imported (with
Rename All, all other existing frames are assigned version numbers and
imported).
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3.5.6 The Component Parts of a CAN Network
This section contains a description of the component parts of the CAN network
in LABCAR-IP.

These are:
“CAN Network” on page 97
“Bus” on page 98
“Nodes” on page 103
“Parts” on page 106
“Frames” on page 108
“Signals” on page 115

CAN Network
The global properties of the CAN network are displayed when it is selected in
the "Properties" window.

=1 B3 canModule (Protocol: CAN ) Properties %
= g Bus 0 )4
=2
= Tk Node_o ‘
5 B tlectrl e CANModuie
= g Bus_1 Falss
4 Node_0 Can
CAN
Name

Name of the CAN module
Ignore Min/Max

This makes it possible to ignore predefined limitations of signal values
(see "Min, Max” on page 117).

Protocol
CAN or J1939 (with network management)
Code generator

The code generator to be used
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Bus
= ) cANModule (Protocol: CAN) Properties
E g Bus_D | Bl
=2
(@ s ECU_AirConditioner |R
#l 4 ECU_Dashboard 'se Rate
" 4 ECU_Dashboa Receive Process Period [ms] 5
® A ECU_Engine Base Rate Selestion Mode AUTOMATIC
& ¢ ECU_Main Bas: - 1000
1000
Bas 1000
Spread Send Frames False
Bl BTR
Manually set Bit Timing Registers (BTR)  False
iming R x00
&I
Bus,
IXXAT_XC16_CAN
0
Controller ID 0
High-speed Mode True
Baud Rate [kBaud] 500
Number of unspecified frames 10
Use for XCP False
El Mask
Use Mask False
0x00
00
00
x00
Use Single Transmission Try (STT) False
Check Interval 05
Initial Check 4
Name
Name of bus
Base Rate

The "Base Rate" property of a controller defines the rate at which communica-
tion between the LABCAR-OPERATOR project and the selected CAN module
controller takes place.

All CAN send frames are calculated in the fastest task t (e.g. T ms). The current
transfer task of a frame (cycle time) is triggered when there are whole-number
multiples of this "basic task" (n*t).

Let's say there are, e.g., three send frames with a cycle time respectively of
5ms, 10 ms and 2 ms. The basic task must therefore have a base rate in which
all these frames can be displayed, i.e. the largest common divisor of these cycle
times (here: 1 ms).

If, for example, the cycle time of a frame is to be changed during a running
experiment so that it is not compatible to the base rate calculated automati-
cally, this can also be adapted manually.
With automatic calculation ("AUTOMATIC") the least common denominator of
all cycle times is assumed as period - the base rate. This automatically calcu-
lated rate is divided again by 2 or 4 respectively with the options
"AUTOMATIC2x'/"AUTOMATICA4xX". This particularly helps in spreading the
sending times with the option "Spread Send Frames".

Receive Process Period [ms]

The rate with which the Receive process of the bus is cyclically called.

Only visible if the Expert Mode option (see “The "Expert Mode" Option” on
page 88) was enabled.
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Base Rate Selection Mode

"Base Rate Selection Mode" specifies how "Base Rate" is to be deter-
mined. "Base Rate" can be calculated

- manually ("MANUAL")
or
- automatically ("AUTOMATIC")

In automatic calculation, a double or quadruple overclocking can be
selected.

Base Rate Automatic Value [ms]

'Base Rate Automatic Value" is calculated from the greatest common
divisor of all values of the cycle times of all activated frames under the
selected controller.

Base Rate Manual Value [ms]

'Base Rate Manual Value" is the desired rate entered manually by the
user.

Base Rate [ms]
The current base rate
Spread Send Frames

As the send buffer of the CAN card can only store a limited number of
frames, send frames may be lost if the cycle times selected result in
frames to be sent being collected at certain times.

If, for example, 5 frames are to be sentina 10 ms cycle, 5ina 20 ms
cycle and 5in a 100 ms cycle, this could lead to a pile-up at n*20 ms
(n=0,1,2,...) and particularly at n*100 ms (see Fig. 3-14).

The "Spread Send Frames" option prevents such pile-ups (and thus pos-
sible data loss) by sending individual frames (when being sent for the
first time) with a slight delay in comparison to other frames.

Frames
15 +

10 A

SuthLthLh

10 20 50 100 t[ms]

Fig. 3-14 The Effect of the Option "Spread Send Frames" (see Text)

BTR

Manually set Bit Timing Registers (BTR)

By selecting this option, you can directly access the Bit Timing Registers
(BTRs) of the controller. The selection "Baud Rate [kBaud]" is then
disabled.

Bit Timing Register (BTR) 0
Bit Timing Register 0
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Bit Timing Register (BTR) 1
Bit Timing Register 1

“ NOTE

For detailed information of what is in these registers, please refer to
the CAN controller data sheet.

CAN-FD - Arbitration Bit Rate:
CAN-FD - Arbitration Bit Rate [kBaud]
The arbitration bit rate of the controller in kBaud (default: 500)
Arbitration Timing Mode
The timing mode of the arbitration bit rate
Time Segment 1
Duration of time segment 1 (in TIME QUANTA)
Time Segment 2
Duration of time segment 2 (in TIME QUANTA)
Re-synchronization Jump Width
Re-synchronization jump width (in TIME QUANTA)
Transceiver Delay Compensation
Transceiver delay compensation offset (in TIME QUANTA, 0 = disabled)

CAN-FD - Fast Data Bit Rate:
CAN-FD - Fast Data Rate [kBaud]
The fast data rate of the controller in kBaud (default: 2000)
Arbitration Timing Mode
The timing mode of the arbitration bit rate
Time Segment 1
Duration of time segment 1 (in TIME QUANTA)
Time Segment 2
Duration of time segment 2 (in TIME QUANTA)
Re-synchronisation Jump Width
Re-synchronization jump width (in TIME QUANTA)
Transceiver Delay Compensation
Transceiver delay compensation offset (in TIME QUANTA, 0 = disabled)

General
Name

Bus name

Hardware
Type
Type of CAN board used ("IXXAT_XC16_CAN', "IXXAT_IB200_CAN",

"IXXAT_IB6OO_CAN" or "IXXAT_IB600_CANFD", "IXXAT_IB640_CAN" or
"IXXAT_IB640_CANFD")
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Board ID / Controller ID

Unique identifier of the board and the controllers. "Board ID" equals the
,Global Instance Number” found in RTPC Web Interface.

“ NOTE

The related RTPC Web Interface link is:
http://192.168.40.14/cgi-bin/labcar-hardware-boards

High-speed Mode

This option defines the CAN controller as a high-speed interface.
Baud Rate [kBaud]

This is where you can define the transfer rate of the CAN controller.
Number of unspecified frames

The number of frames not already specified in the experiment that can
be received. The corresponding measure values are created for these in
LABCAR-EE in the "Workspace Elements" tab.

Only visible if the Expert Mode option (see “The "Expert Mode" Option” on
page 88) was enabled.

Use for XCP

If you want to exclude a controller from the CAN residual bus simulation
(e.g. to be used with XCP), select "TRUE".

ISO Mode

If the hardware supports CAN FD ("IXXAT_IB600_CANFD",

"IXXAT_IB640_CANFD"), you can choose whether the ISO certified proto-
col ("true") or the original Bosch protocol ('false") shall be applied.

Mask

Use Mask

This is where you can define whether frames are to be masked or not. If
this option is enabled, masks and code can be specified both for "Stan-
dard" and for "Extended" identifiers.

“ NOTE

For detailed information of the content and on processing the Accep-
tance Code Registers and the Acceptance Mask Registers, please refer
to the CAN controller data sheet.
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This is where you can configure different parameters for error handling.

Use Single Transmission Try (STT)

Enables/disables the operating mode "Single Transmission Mode" of the
controller. In this operating mode, a send frame is not put into the queue
after a transmission error (missing confirmation).

This operating mode is useful if the controller is not connected to a com-
plete CAN network (if, for example, a connected ECU was temporarily
without power).

Usually the controller puts all frames into a queue until they are sent cor-
rectly (including confirmation). If an ECU that was temporarily without
power is given power again, this results in a sudden pile-up of CAN
frames as all 50 frames in the controller's send buffer are sent in quick
succession which can lead to a loss of timing between these frames.

Check Interval

This determines a time interval (as a floating point number in seconds)

which determines at what intervals the status of the CAN bus is periodi-
cally checked and - if the bus is in an incorrect state — rebooted.

If this interval is set to 0, the check is disabled.

Initial Check

Specifies a number of intervals used to determine a failed initialization —
the minimum is 2.

The default setting is 4, whereby the check is carried out in the frequency

defined by "Check Interval". In this case, an error is signalized when "Ini-
tialization" is still the valid state after 4 checks.

Further Properties for the J1939 Protocol
Only visible if the Expert Mode option (see “The "Expert Mode" Option” on
page 88) was enabled.

DTC

Number of Diagnostic Trouble Codes (DTCs)

A J1939 node can also handle DTCs - this specifies the number of DTCs
which can be buffered. These buffers are only available for dynamically
added nodes (see “Number of unspecified nodes” on page 102):

As this requires a lot of memory, the maximum number is 50.
Number of unspecified nodes

The maximum number of dynamically added nodes which can register
by address claiming in the CAN network.
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Nodes
= B caNModule (Protocal: CAN) %
= g Bus_0
@ Ak ECU_AirConditi
& s ECU_Dashboard
@ 4k ECU_Engine Smulated
@ s ECU_Main ECU_ArGondtioner
B Gateway
Use node as gateway False
Mode
Mode of node (Nene / Uut/ Simulated)
Configuration
Mode
Configuration of the node (see Fig. 3-10 on page 83):
— Simulated
The node is simulated.
- UuT
The node is real.
- None

None means that the node acts neutrally: It is either controlled
entirely in accordance with user definitions or is remotely controlled
by the configuration of the other nodes.

General
Name
Name of the node

Gateway
+ Use node as gateway

This is used to configure the node as a gateway.
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Further Properties for the J1939 Protocol

None

Use as diagnestic node False
Number of clients 10
Command data size 128
Response data size 512
Number of Diagnostic Trouble Codes 10

= Galeway
Use node as gateway False

2 General
Name Node_D
Do Address Claiming False
Timeout after power-on [ms] 150
Pawer-on threshold 1]
Address Claim Contention Timeout [ms] | 250
Source Address 0x00
NAME
|dentity Number

Code

ECU Instance
Function Instance
Function
Reserved
Vehicle System
Vehicle System Instance
Industry Group 0
Arbitrary Address Capable 0

Name

Name of node

Diagnostics

-+ Use as diagnostic node
Configuration as "Diagnostic Node"

“ NOTE

There can only be one "Diagnostic Node" per bus!

The following three options are only active if "Use as diagnostic node" was
selected.

= Number of clients

The number of clients in ETAS EE and LABCAR-AUTOMATION with
diagnostic functionality. Two are always reserved for LABCAR-AUTOMA-
TION.

Only visible when Expert Mode (see "The "Expert Mode" Option” on
page 88) was enabled.

+ Command data size

Diagnostic commands are always transmitted as an array. This value
specifies the size of the array and thus the number of commands. As
commands can contain different quantities of data, the number of pos-
sible commands also varies.

The size of the array should only be increased if more commands are
genuinely required at the same time.

Only visible when Expert Mode (see “The "Expert Mode" Option” on
page 88) was enabled.
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Response data size

Diagnostic responses are always transmitted as an array. This value
specifies the size of the array and thus the quantity of the response data
that can be saved.

As the quantity of the required response data depends on the relevant
commands, the size of the array should only be increased if not all
response data for the relevant commands can be received.

Only visible when Expert Mode (see “The "Expert Mode" Option” on
page 88) was enabled.

Number of Diagnostic Trouble Codes
This specifies the number of DTCs which can be buffered for this node.

Only visible when Expert Mode (see “The "Expert Mode" Option” on
page 88) was enabled.

Network management

Do Address Claiming
Enabling/disabling of the *Address Claiming"’
Timeout after power-on [ms]

The time (in ms) the simulated node has to wait before sending the
address claim. Is used to simulate the Power On Self Test (POST).

Power On Threshold

Simulated nodes have an input/inport that is compared with this thresh-
old value. As soon as the threshold is exceeded, address claiming is run.

Address Claim Contention Timeout [ms]

The time (in ms) the node waits after sending its address claim message
for a "claim contention" from other nodes. If, during this time, no other
node claims the same address, the simulated node assumes that it has
been assigned the desired address and proceeds to use it.

Source Address

The source address

Network management - Address Claiming

NAME

The identifier of the node (ECU).

"NAME" consists of the following ten fields:
Identity Number

21 bits (defined by the ECU manufacturer)
Manufacturer Code

11 bits identifying the ECU manufacturer
ECU Instance

3 bits for identifying an ECU instance (when, for example, several ABS
ECUs exist)

1. Currently only the address claiming process described in the document "SAE
J1939-81, Appendix D, Figure D2 - State Transition Diagram for Initialization of
Single Address CAs" is supported.
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Function Instance

5 bits for identifying the function instance (e.g. ABS #1)
Function

8 bits for identifying the function (e.g. ABS)

Reserved

Reserved for future definition by the SAE

Vehicle System

7 bits for identifying the vehicle system (e.g. trailer)
Vehicle System Instance

4 bits for identifying the instance of a vehicle system
Industry Group

3 bits for defining the particular industry group (e.g. "On-Highway",
"Agricultural”)

Arbitrary Address Capable

1 bit for specifying whether the ECU - after being turned down in an
address claim procedure - can select a different address.

Parts

A part is assigned to a higher-ranking node; frames are arranged under a part.
Parts can be imported and exported. Within the module the content of a part is
stored in files with the extension. | | p.

Parts have a unique name within the entire network. If a part with a given name
already exists, the name of the part to be added is extended with a consecutive
number.

Prioritization, Enabling and Disabling of Parts
Parts are used to model variants of a network node. For this purpose, copies of
a part can be created including all frames and signals defined beneath this part.

Parts can be enabled and disabled using "Enabled". The processing of the
frames and signals of this part can be controlled using "Priority": Parts with a
higher priority overwrite the inputs and outputs of the parts with a lower priority
in every simulation cycle.
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To create a part
1. Right-click the node to which the new part is to be assigned.

2. Select Add Part.

! LABCAR-IP V5.2.0 - [CANModule™]
File View Project Tools 7

Ul e & % 8 9

Eiiect ik = % |[=ET canmodule (Protacol: CAN)
= g Bus_0
s Node_0
Add Part... oo
o\, dieConiraler
B2 11933Module Import Part...  Carl+]

Rename... F2

Remove Del

Properties...  Ctrl+P

> A part named "Variant" is created.

“ NOTE

Names of parts, frames and signals can only contain charac-
ters permissible for ANSI-C identifiers.

Parts previously exported can be reimported (see “To import a part” on

page 108).
= 3 canmodule (Protocol: CAN) x
= g Bus_0
= ¢ ECU_AirConditioner
& [ Variant | [|Z Senee .
¥ 4 ECU_Dsshboard Name Vertont
&l ¢ ECU_Dashboa Priority 10
[® 4% ECU_Engine Enabled True
[ s ECU_Main Version LCO52
File name Bus_U_ECU_AirCondtioner_Variart lcp
Name
Unique name cf part within node

General
Name
Name of the part
+ Priority

With this property, you can specify the priority of the part. The priority
must have a unique value — parts are run according to their priority.

Enabled

Every part can be enabled or disabled (regardless of the other parts)
during experiment runtime. If a part is disabled, communication of all
frames under the selected part is prevented.

+ Version
Part version
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File name

Name of the file (Bus name_Node name_Part nane. | cp) describ-
ing the part

“ NOTE

Variant handling during experiment runtime is possible with the properties
"Enabled" and "Priority".

To export a part
Parts can be exported with all frames and their properties in the form of XML
files.

1. Select the part to be exported.
2. Right-click and select Export Part.

3. Inthe file selection window, select a directory and enter a file
name.

4. Click OK.
> The part information is exported to the file (*. | cp).

To remove parts
1. Toremove a part, right-click it and select Remove.

To import a part
Parts exported previously (see above) can be reimported into the CAN configu-

ration.

1. Select the node to which the part is to be assigned.

2. Select Import Part from the shortcut menu.

3. Select the part to be imported (*. | cp) in the file selection win-

dow and click OK.

> The part is created with the information from the specified file.
Frames
A frame is assigned to a higher-ranking part; signals are arranged under a
frame.

In addition to the "Properties” window, the "Byte Layout" window can also be
displayed for frames. This shows the byte allocation in the payload of the frame
with the signals.

The frames are shown with different icons depending on the direction:

*3 - Send frame (TX)
‘Lg — Receive frame (RX)
E - Gateway frame (GW)

(see “Use node as gateway” on page 103)
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“ NOTE

Please note that the direction is specified from the point of view of the simu-
lated residual bus (see Fig. 3-11 on page 83)!

To display the byte layout
1. Highlight the frame and select Byte Layout from the shortcut

menu.

= 23 cANModule (Protocol: CAN)
= gl Bus0
= % Node 0
= [ Idiectr

1% 1115td_AC_Load
%4 222std_AC_Control
%9 5555td_SetPoints 1
%= 777std_Motor i 2

= Counter 3 31 | a0 |29 |2 |27 |2 | 25 | 2

(=] EngineSpeed a

o
)
o
I’
@
I

ERERERED 19 18 17 | 16

In the example, the frame consists of the 16-bit signal "Engine-
Speed" (light red) and the 5-bit signal "Counter” (ochre).

2. If you double-click on one of the "bit fields", the signal is
selected in the frame list and its properties displayed in the
"Properties of Signal" field.

“ NOTE

If errors occur in the byte layout, e.g. by two signals overlapping or the incor-
rect specification of the length of a signal or frame, the incorrect bits are
shown in red.
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To create a user-defined frame
In addition to the possibility of importing a frame from an CANdb file, from a
CAN module or part, you can also create user-defined frames.

1. Highlight the higher-ranking part and select Add Frame from
the shortcut menu.

Add Frame (=]
Name NewFrame
D ox1
Protocol CcAN
DLC 8 =
Drecon
pe

Coea

“ NOTE

Within a part, the combination of the ID of the frame and its name must be
unique!

2. Enter the following information (see “General” on page 112).
- Name of frame (Name)
- Identifier (ID)
- Protocol (Protocol)

The protocol was defined when the module was created
(see “To add a CAN module” on page 92).

- Size of frame (DLC)
- Direction (Direction)
- Frame type (Type)
3. Click OK.
> The newly created frame is added to the test matrix.

If you are using several CAN boards when configuring your CAN matrix, please
read the following note:

“ NOTE

If you remove a board to which frames have been assigned, there is no auto-
matic change of this assignment: this has to be executed manually!

To enable and disable frames

Several frames with the same ID may be defined within one part providing they
each have a different name. For the purposes of code generation, however, only
one frame with a specific ID can be enabled in one part. The other frames there-
fore have to be excluded from code generation.

- Using the network tree view: Enable or disable the checkbox
next to the frame icon in the network tree view.
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Using the shortcut menu: Highlight the frame and enable/dis-
able it in the Enable shortcut menu.

- Using the "Properties" window: Open the "Properties" window
and edit the "Enabled" property ("True" or "False").

To remove a frame
1. Select Remove from the shortcut menu of the frame list.

The frame is removed.
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To sort frames by name
Frames are normally sorted by frame identifier.

1. To sort the frames by name, right-click the module name and
select the option Sort by Frame Name.

[E T CaRiTest ( Frofocat CAN ] ! |[EEE canTest (rotocat: cany
= g BUs EES Add Bus Element Ins
& 2 Node & 2 Node Explore... Cirl+R
= B variant = [ variant
[F155 15td_Frame3 [ 35td_Frame1 o Rk

=5 2std_Frame2

8 2std_Frame2 Import... Cerl=1
=5 3std_Frame1

= 1std_Frame3

Export... Ctrl-E
Database Container  Cirl-D

Properties.. Curl-p

Expert Mode Cirl=M

To display properties of a frame
1. Todisplay the properties of a frame, right-click it.

2. Select Properties from the shortcut menu.

> The properties of the frame are displayed in the "Properties"
window.

=1 B canmodule (Protocol: CAN)
= g Bus_0
= =k ECU_AirConditioner

R variant Voter
# k ECU_Dashboard \DLECTRL
= 4k ECU_Engine o ECU_Engine
B General
& 777std_Motor Name Motor
(= Counter Frame Identifier 0777
(] EngineSpeed DL gw
1 4 U Mein ot STANDARD
Frame Format Type NORMAL
Frame Send Type cyclicX
Cycle Time [ms] 5
Enabled True
Direction ™
Initial Data Byte Patiern 0x00
B UserCade
Embed user-defined C code (electrical) False
Embed user-defined C code (physical)  False
Name
Name of frame

DBC Information
If the frame is from an imported CANdb file, the relevant information is shown

here.
General
+ Name

Name of the frame
+ Frame Identifier

The frame identifier (hex)
- DLC

The data length code of the frame
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Protocol
The protocol ("CAN" or "J1939")
Frame Format

Format of the frame ("STANDARD", "STANDARD_REMOTE", "EXTENDED"
or "EXTENDED_REMOTE")

Frame Format Type
"NORMAL" or "REMOTE"
Frame Send Type
The send mode (only with send frames)
- cyclicX
The frame is sent in the cycle time raster
— spontanX
The frame is sent if one of the signals has changed

“ NOTE

A frame with the send type "spontanX" is only sent if at least one of the
signals is in send mode "On Change" (see “Send Type” on page 117)!

- cyclicAndSpontanX
The frame is sent in both of the above cases
Cycle Time [ms]
The cycle time of the frame in ms
Enabled

Activation/deactivation of the frame (see “To enable and disable frames”
on page 110)
Direction

The direction from the point of view of the model ("Send (TX)" or "Receive
(RX)")
CAN-FD

Frame is interpreted as CAN-FD frame ("True") or standard frame
("False").

Bit Rate Switch (BRS)

Specifies whether (during CAN-FD frame transfer) the increased data bit
rate should be used.

Initial Data Byte Pattern
The byte pattern on initialization of the frame

User Code

Embed user-defined C code (electrical)
Embed user-defined C code (physical)

Here you can specify whether user-defined C code is to be added to the
frame (see “User-Defined C Code” on page 118).
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Further Properties for the J1939 Protocol

D O1D0AI0TC
Farameter Group Number (PGH) 68096

Datz Page 001

PDU Format 0x0A

PDU Specific Field 0x30
Friority 7

Source Address 0x7C

Frame specific source address False

Standard

PDUT

c Field Functionality Destination Address

Frame Identifier
ID
The complete CAN ID of the message (29 bits) consisting of
— Priority (3 bits)
- Parameter Group Number (18 bits)
— Source Address (3 bits)
Parameter Group Number
The Parameter Group Number consisting of
— Data Page (1 bit)
- PDU Format (8 bits)
— PDU Specific (8 bits)
Data Page
Data Page bit
PDU Format
8 bits for specifying the PDU format (part of the PGN):
— < 240: PDU Specific Field is "Destination Address" ("PDU1")
— >=240: PDU Specific Field is "Group Extension" ("PDU2")
PDU Specific Field
8 bits (see PDU Format)
Priority
3 bits for optimizing the latency of transmission to the bus (is ignored by
LABCAR-OPERATOR)
Source Address
Source address of the node to which the frame belongs (8 bits).
Frame specific source address

If "TRUE", the source address of the frame can be set to a value deviating
from the address of the node.

PGN Type

PGN type

PDU Format Type

"PDU1" or "PDU2" (see PDU Format)

PDU Specific Field Functionality

Function of the "PDU Specific" field (see PDU Format)
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Signals
A signal is assigned to a higher-ranking frame: The name of a signal under this
frame must be unique.

To create a user-defined signal
1. Highlight a frame and select Add Signal from the shortcut

menu.
Add Signal ==
Name [ T
Start Bt 0 =
Data Type: UNSIGNED -

Multiplexor Mode: | NON_MULTIPLEXING -

Multiplexed Index: |0

K Cancel

H

2. Enter the following information (see “Scaling” on page 117 and
“General” on page 116).
- Name
- Start bit
- Signal length (Length Bits)
- Datatype
- Multiplexor mode
- Multiplexed index
3. Click OK.
> The new signal is added to the frame.

“ NOTE

The following signal names are reserved and should not be used as signal
names. This is because the NIC module creates inports and outports under
"Frame" with below names by default for all frames.

List of reserved names:

"Id", "TimeStamp", SingleShot', "inTrigger","CycleTime" and "RemoteTrigger".

To remove a signal
You can remove CAN signals which you have added to a frame:

1. Right-click the signal and select Remove.
> The signal is removed from the frame.

To display the properties of the signal
1. Todisplay the properties of a signal, right-click it.
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2. Select Properties from the shortcut menu.

= B canModule (Protocol: CAN) Properties
= g Bus_0 =) A
@ sk ECU_AirConditioner Al’ L
- ener
.zu 2 ECU_Dashboard o EngineSpeed
& 4k ECU_Engine Start Bit 2
& [ variant Length 16
= [ 7775td_Motor Layout INTEL
(=] Counter Multiplexor Mode NON_MULTIPLEXING
[~ Enginespeed | Multiplexed indices {Collection)
@ -k ECU_Main Multiplexar signal name
Send Type NotUsed
Comment
Counter Signal False
B Scaling
Data Type UNSIGNED
Default Value 0
Factor 025
Offset 0
Min 0
Max 16256
Unit U/min
Name

Unigue name of signal within frame

> The properties of the signal are displayed in the "Properties”
window. This is where the properties of a selected signal are
displayed. They can also be edited here, if editing is permissi-
ble.

General

Name
Name of the signal
Start Bit
Start bit of signal
Length
Signal length (in bit)
Layout
Byte order: "INTEL" (little-endian) or "MOTOROLA" (big-endian)
Multiplexor Mode
Characterizing frames
— NON_MULTIPLEXING
Characterizes a standard (= non-multiplex) frame
— MULTIPLEXOR
The signal is the control signal of a multiplex frame
— MULTIPLEXED_SIGNAL
The meaning of the data transferred in this signal is determined by
the current value of the control signal.
Multiplexed indices
Coding for the assignment with multiplex frame
("MULTIPLEXED_SIGNAL")
Clicking [...] opens the Collection Editor with which several value
assignments can be made.
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Multiplexor signal name

Name of the multiplexer signal that decides whether the signal is to be
used or not.

Send Type
Specifies how the sending of a frame is triggered:
- NotUsed

The signal is not taken into consideration when the send trigger is
calculated
— OnChange

Signal is taken into consideration when the send trigger is calculated
Comment
A comment on the description of the signal
Counter Signal

See “To use a signal as counter” on page 118.

ng

Data Type

Type: "UNSIGNED', "SIGNED", "IEEE754_32bit" or "|EEE754_64bit"
Default Value

A signal of a send frame can be assigned a default value. If the signal is
connected to another signal in the Connection Manager, this value is
ignored.

The advantage of the default value is in the import/export of CAN mod-
ules as the default value is then also available if the CAN module is used
again in another LABCAR-OPERATOR project.

Factor, Offset
A factor a and an offset b for the for scaling the signal
Min, Max

This is where limits for a plausibility check are specified (see “Min/Max
Values” on page 117).

If you right-click the signal and select Limit Min/Max to bit length, "Min/
Max" is automatically calculated from "Data Type" and "Length".

Unit
The physical unit of the signal
Max Values

a CAN test matrix is saved, a check always takes place to see if
Max. If not, a warning is issued unless the option "Ignore Min/Max" (see

“Ignore Min/Max” on page 97) has been activated.

“ NOTE

adhe

Please note that there are two checks of the physical value and the value
transferred by CAN does not correspond to the original value if this does not

re to the check conditions.

These checks are:
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A Is min < phys. value < max?
If the value does not fulfil this condition, the value is set to min or max.
B Once the physical value has been converted into a hex value, a check is
made to see whether the value corresponds to the size of the data area
(taking the data type into consideration). If, for example, 6 bits have been
allocated for a "signed integer’, the converted value must fulfil the follow-
ing condition: -32 < value < +31.
If this condition is not fulfilled, the value is changed to -32 or +31.
To use a signal as counter
There is a simple way of making one signal of a send frame into a counter:

1. Select the signal and right-click it.
2. Set the property "Counter Signal"to "True".

= BF CANModule (Protocol: CAN ) Properties x
= g Bus_0 =) A
[ 4 ECU_AirConditioner /‘l LI
. enes
;f\ ¢ ECU_Dashboard Name -
[= 4 ECU_Engine Start Bit 19
= R variant Length 5
= [Z]58 777std_Motor Layout INTEL
I~ Counter | Multiplexor Mode NON_MULTIPLEXING
[~ Enginespeed Multiplexed indices (Collection)
@ 4 ECU_Main Multiplexor signal name
Send Type NotUsed
Comment counts number of send events
Fatse B
E Scaling
Data Type False
Default Value u
Factor 1
Offset 0
Min 0
Max 15
Unit
Counter Signal
Indicates if signal shall be used as counter (only for signals of TX frames)
The value can only be changed i data type SIGNED or UNSIGNED is

> This signal is now used as a counter. This is indicated by the
"123" symbol in the comment field.

“ NOTE

The option "Use as Counter" is only available for whole-num-
ber data types.

- You can undo this by deselecting this option.

“ NOTE

The min/max values of the signal properties are also valid for counter signals!

3.5.7 User-Defined C Code
LABCAR-NIC enables the user to add further user-defined code to the code gen-
erated automatically a message to manipulate or extend the content of the
message. This is true of both the "physical" part (the signals) and of the byte
array ultimately generated.
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The situation is illustrated once more below to clarify the access possibilities
using user-defined code.

Signal Flow of a Send Message and Possible Access
The entire signal flow of send messages from the model to the CANbus is
shown as an overview in Fig. 3-15.

User User
Code Code

Message GUI

Model
Signal List (OLC)

Fig. 3-15  Signal Flow with Send Messages (see Text)

In addition to manipulation possibilities offered by the Signal List, it is possible
to influence the content of messages either via the message GUIs described
(see “Instrumentation for the CAN Simulation” on page 123) or with user-
defined C code (see the following section).

“ NOTE

Please note that due to access further right, any code previously changed will
be overwritten again!

The situation with receive messages is similar: Changes to the left will over-
write previous changes.

Below, you can find sample code and the description of how you can add this
code to the message code.

Procedure
Once the CAN configuration has been saved, the directory shown below con-
tains the header file CANCode. h, the function declarations and the declaration
of the structures for the signals.
4 Tulnna\F‘rD‘JE(t_EZCI
. CANDbs
|| Bus_0_Node 0 IdleCtrl.lcp
|| Bus_0_MNeode_0_IdleCtrl.olcd
|| CANCode.c
|| CANCode.h
[ CANConfiguration.xml
|| CANHelpers.c
|| CANHelpers.h
|| CANModule.att
|| CANModulemd
|| Warnings.log

| Docs
Experiments
| IntemalMappingFiles
ModelData
4 ). Target RTPC
4 | CModules
4 || CANModule
CANDbs
NewCANModule
codegen
05
RTIO
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To add user-defined code

. If you want to add your own code, set "Embed user-defined C

code (electrical)" or "Embed user-defined C code (physical)' to
"True".

& B3 NewCANModule ( Protocol: CAN ) 0 =
= g Bus_0 i | =]
& Jk ECU_AirConditioner —
51 4 ECU_Dashboard DB Eoessin) o
& 4 ECU_Engine IDLECTRL
B veriant E ECU_Engine
& 158 777std Moten !B General -
[~ Counter Name Motor
(=] EngineSpeed Frame Identifier w777
[ A ECU_Main pile 5
@ A o Proy CAN
Frame Format STANDARD
Frame Format Type NORMAL
Frame Send Type cyclicX
Cycle Time [ms] 5
Enabled False
Direction s
Initial| Dtz Byte Patiern 0x00
B UserCode
False [~
Embed user-Gefined C code (physical
False

. To apply the changes, click Save.
. Openthe User Def i nedMet hods. h file with a suitable editor.

This file contains the function declarations for the frames
edited above. Using these functions, you can access the phys-
ical signals as well as the byte array of the frame.

User Def i nedMet hods. h also contains the structures for
the relevant signals.

. Add a"#i ncl ude CANCode. h"to your C files which is includ-

ing the User Def i nedMet hods. h so that the function and
structure declarations are known. (This is due to internally
structured reasons.)

. Select Project — Options and the "Modules" tab from the main

menu.

Tuterial_Project_531_01 Options ==

Modes |Events

RTPC
IdeController
i C_Code

Module Properties

Link to Extemal Files

Matiab Search Path

Parameterization M-Files

Step Size Factor [ Use Links Within Mode!
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6. Select the CAN module and click the Link to External Files but-

ton.

The "Select External Files for Compilation and Linking" window
opens.

. Select the source file(s) to be linked ("Examples” on page 121)

and click the > button (multiple selection is possible).

“ NOTE

You can only select C files which were stored in the project
directory under \ Tar get _RTPC\

CMbdul es\ CAN_Nanme_of _CANdb_fi | e orin a subdirec-
tory.

The file(s) selected is (are) shown in the right-hand window.

Select External Files for Compilation and Linking (==

Module Path DALCO_Projects\Tutorial_Project_520_03Target ATPCVCModulesi\MNewCANMaodule
Cunent Path $CHoduleDir\NewCANModule

Select Additional Include Directories and Source or Object Files

Select Directory: Selected Includs Search Paths
(&l Parert
] NewCaNModule
(] caMDbs

Sielect File Selected C Source Files and Obiect Files
[ACANCode.c] ${CModul=DirTsNewCANM dule\checksum. o

NHe ${ChoclsDinsNewCANModule\counter.c

ck
Select File: Selected Library Files

8. Click OK.

These files are always compiled and linked in future code gen-
erations.

9. Quit the "Modules" tab with OK.

Below, there are two examples of user-defined code:
Message Counter (counter.c)

Exanple file "counter.c" for NIC training © 2001- 2007 by ETAS GrbH

rights reserved --
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This file defines the function "userManipul ati onPhysical _777std_Mtor"
The function increnents the CAN nessage signal "Counter" on every
send event of the CAN message "Mtor" with the ID 777. |If "counter"
scores to 15 it is reset to O.

*/

#i ncl ude " CANCode. h"

voi d user Mani pul ati onPhysi cal _NewCANVbdul e_Bus_0_ECU_Engi ne_
777std_Motor ( int32_t inputTrigger, NewCANWbd-
ul e_Bus_0_ECU_Engi ne_777st d_Mot or _PhysVal ues_t* signal Structure )

{
static int counter = O;
signal Structure -> Signal _Counter = counter;
(counter <= 14) ? (counter++): (counter = 0);

}
“ NOTE

The "counter.c” example only works with frames sent cyclically (Frame Send
Type = cyclicX, see “Frame Send Type” on page 113).

Calculation of a Checksum (checksum.c)

*

Exanple file "checksumc" for N C training © 2001- 2007 by ETAS GrbH
-- Al rights reserved --

This file defines the function "userMani pul ati onByteArray_777std_Mtor"

The function sets the |ast but not l|ast byte in the byte array[0..4] of
a CAN nessage "Motor" (1D 777) on every send event of the message
according to a checksum al gorithm

*/

#i ncl ude " CANCode. h"

voi d user Mani pul ati onByt eArray_NewCANModul e_Bus_0_ECU Engi ne_ 777st -
d_Mdtor( uint32_t* id, uint64_t* dlc, unsigned char* byteArray )

{
static unsigned int Checksum = 0;
unsigned long Mdtor_ID = *id;
unsigned long Mtor_DLC = *dlc;
Checksum = Motor_I D + byteArray[ 0] + byteArray[1]
+ byteArray[2] + byteArray[3];
Checksum = (Checksum + (Checksum >>8)) & Oxff;
byt eArray[ 4] = Checksum
}
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Instrumentation for the CAN Simulation

If a CAN residual bus simulation is executed with LABCAR-NIC V5.4.13, there
are special instruments in ETAS EE for CAN messages as well as a "CAN Bus

Monitor".

CAN Modules in the "Workspace Elements' Window

1 (b LABCAR

w Hardware
£ B NewcANModule

= ] Bus_0

& [ ECU_AirConditioner

@ ) EcU_Dashboard

& ] ECU_Engine

& [J ECU_Main

M- AverageCycleTimeOfMessages
@ -= BusQuietCycleTime

8= BusQuietNumberOfActivations
M -] ByteArrayOfMessagel

] ByteArrayOfMessagel

B[] ByteArrayOfMessage2

MG+ ByteArrayOfMessage3

B[] ByteArrayOfMessaget

M -] ByteArrayOfMessages

M ] ByteArrayOfMessages

B[] ByteArrayOfMessage?

G+ ByteArrayOfMessaged

B[] ByteArrayOfMessaged

= CANTIme

M- CurrentCycleTimeOfMessages
B -1 DLCOfMessages

M- IDs0fMessages

.bﬁ InportBusEnabled

-1 MaximumCycleTimeOfMessages
M- MinimumCycleTimeOfMessages
M -1 NumberOfactivations

M = NumberOfMessages

M += PGNRequestNumberOfActivations
-] TimesOfLastActivation

=i (@ LABCAR
i @ Hardware
= B NewCANMadule

= 2] Bus_0

&[] ECU_AirConditioner

@ ] ECU_Dashboard

= 2] ECU_Engine

= ] CANParts
& 2] Variant
.Dw InportPartEnabled
@+t PartEnabled
= & 777std_Motor

Ml »= AverageCycleTime
W [-] ByteArray
a Pw Counter
= Counter_Hex
@ »= Counter_Hex_Manip
@+ Counter_Mode
B+ Counter_Phys
@+ Counter_Phys_Manip
= Counter_SendMode
M+ CurrentCycleTime
[ ] bw CydleTime
@7 CycleTime_Param
W= DL
@+ DLC_Param
@ > DLC_Param_Manip
Ibw EngineSpeed
B+ EngineSpeed_Hex
@+ EngineSpeed_Hex_Manip
@+ EngineSpeed_Mode
M »=r EngineSpeed_Phys

@+ EngineSpeed_Phys_Manip

[+ EngineSpeed_SendMode
@ InportCycleTime
.bﬁ inTrigger
@+ ManualEnabled
Ml »= MaximumCycleTime
= MinimumCycleTime
5= NumberOfAdtivations
Iwb RemoteTrigger
i Singleshot
@+ Singleshot_Param
M+ TimeOfLastActivation
B TimeStamp

8+ IsSimulated

Fig. 3-16 The CAN Module in the Workspace Elements

The CAN module is shown in Workspace Elements with the following hierarchy.

Bus

This folder contains folders for the nodes and the following measure values
and parameters (see Fig. 3-16 on page 123, left-hand part):
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AverageCycleTimeOfMessages

Array with n elements that contain the average cycle times of the n
unspecified messages.

BusQuietCycleTime

The periodic transmit rate of the BusQuiet (DM13) message
BusQuietNumberOfActivations

Number of transmits of DM13 message
ByteArrayOfMessagen

Arrays via which the unspecified messages are available. The number n
of these messages is defined in the CAN Editor of LABCAR-IP (Options)
under "No. of Unspecified Messages".

CANTime

The time scale for the CAN residual bus simulation — its zero point deter-
mined the first time the CAN send process is executed. By default, the
CAN residual bus simulation is started together with the experiment
itself in ETAS EE.

CurrentCycleTimeOfMessages

Array with n elements that contain the current cycle times of the n
unspecified messages.

DLCOfMessages

Array with n elements that contain the DLCs of the n unspecified mes-
sages.

IDsOfMessages

Array with n elements that contain the IDs of the n unspecified mes-
sages.

InportBusEnabled

Inport for enabling/disabling a bus from the model.

— -0.5<value of the inport < + 0.5 = FALSE: bus disabled
— Otherwise TRUE (default = 1.0): bus enabled
MaximumCycleTimeOfMessages

Array with n elements that contain the maximum cycle times of the n
unspecified messages.

MinimumCycleTimeOfMessages

Array with n elements that contain the minimum cycle times of the n
unspecified messages.

NumberOfActivations

Array with n elements that contain the number of activations of the n
unspecified messages.

NumberOfMessages

Number n of unspecified messages
PGNRequestNumberOfActivations

The number of transmits of a PGN request message
TimesOfLastActivations

Array with n elements that contain the times of the last activation of the
n unspecified messages.
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Nodes
The folders for the nodes contain the "CANParts" folder with the variants and
messages of this node.
InportPartEnabled
Inport for enabling/disabling a part from the model.
- -0.5<value of the inport < + 0.5 = FALSE (default = 0): part disabled
— Otherwise TRUE: part enabled
PartEnabled

With this parameter, this part can be enabled and disabled during
runtime.

Messages
The individual messages have the following measure values and parameters (*
only with send messages):
Signal name
The hardware signal
Signalname_Hex
The hex value of a signal
Signalname_Hex_Manip*
The modified hex value of a signal
Signalname_Mode
Determines the mode of a signal. The following values are available:
— The value comes from the model (0)
- The physical value is modified (1)
— The hex value is modified (2)
Signalname_Phys
The physical value of a signal
Signalname_Phys_Manip*
The modified physical value of a signal
Signalname_SendMode

Measure value containing the send type of the message (see "Send
Type’ on page 117): 0 = NotUsed, 1 = OnChange.

AverageCycleTime

The average cycle time

ByteArray

The byte array of the message

CurrentCycleTime

The cycle time currently measured

CycleTime*

Inport for the cycle time (see “InportCycleTime” on page 126)
CycleTime_Param*

Parameter for specifying the cycle time
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DLC
The data length code of the message
DLC_param

Parameter for the specification of a DLC defined by the user for this mes-
sage

DLC_param_manip

Boolean parameter with which the DLC specified by the user is enabled
(1) or the value defined in the CAN Editor of LABCAR-IP (0).

InportCycleTime

Specifies whether the cycle time is defined by the "CycleTime_Param"
parameter (= False) or can be stimulated by the inport "CycleTime"
(=True)

InTrigger*

Enables or disables the sending of messages (see “Enabling and Dis-
abling Send Messages” on page 128). A value = 0 means "FALSE"; other-
wise, InputTrigger = "TRUE".

ManualEnabled

Parameter for manually activating send messages. Corresponds to the
option "disabled" in the message GUI (see “Enabling and Disabling Send
Messages” on page 128)

MaximumCycleTime*

The maximum cycle time measured
MinimumCycleTime

The minimum cycle time measured
NumberOfActivations

Number of activations of the message
RemoteTrigger*

An outport that counts how often the message was triggered remotely.
InputTrigger

Measure variable for the "InTrigger" signal
SingleShot*

Enables the one-off sending of a message. The parameter is of the type
'Boolean" and is automatically reset to "False" after it was set to "True"
for sending.

SingleShot_Param*

Parameter for triggering a "single shot". The same as the Transmit Once
button in a message GUI.

TimeOflLastActivation
Time the message was last activated
TimeStamp

The time stamp that is determined from the current CANTime (see
“CANTime” on page 124 on page 115) when the message is sent or
received.
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Instruments for CAN Messages
To create an instrument for displaying a message, right-click the message and

select Open CAN Message Instrument.
= ¢ Board_0
1= 7] Contraller_0

® 7 L11std AC [nad
Measure [ Calbrate..

Add To Datalogger
Show All HW Ports

Calibration | Parameters

Create Mapping File...

Open CAN Message Instrument: s
can »

An appropriate instrument for the message type is created which displays the
content of the selected message.

CAN Messages - 111std_AC Load

CANMessage ID DIC (O 1 2 3 4 5 6 7
ST S e e e I
Signals Hex Phys Phys Unit
AC Coolant | 0 | 0 | |
AC_Load [ 0 | 0 | |

W | 0 [ o ] )

Fig. 3-17 Message GUI for a Receive Message

With a receive message, you cannot edit signals — the message and its signals
are simply displayed.

With a send message, either the hex value or the physical value of a signal (the
other value can no longer be edited in each case) can be changed in the win-
dow. The "Model" option simply has to be disabled for this purpose. Click Apply
to make this change valid.

essages - 777std |
‘CAN Message ID  DLC 0 1 2 3 4 5 6 7
Motor [777] - ‘oofoofoo|o|o|-|-]-]
Signals Hex Phys Phys Unit Model
Counter | 0 | 0 | | |
E [ o [ o 1] | J
[No Trigger| CycleTime [msl: 0

Fig. 3-18 Message GUI for a Send Message

Transmit Once results in the message being sent once on the CAN bus (see
“Single Shot” on page 128).
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Under "Cycle Time [ms]", you can specify the desired cycle time for the send
message.

“ NOTE

If you use the "CycleTime" signal from the model, please observe the unit of
this parameter (seconds).

Enabling and Disabling Send Messages

If "Trigger"is on a green background, the "inTrigger" signal, which is to be found
in every send message, has the logical value "true". This signal is not from the
CANdb file but is added by LABCAR-OPERATOR - it is used generally to control
send messages from the model.

In the Message GUI itself, you can exert a certain influence on the send mes-
sage as even a send message released by the "inTrigger" signal can be disabled
by selecting the option "disable". Or to put it more precisely, a logical AND oper-
ation is applied to the "inTrigger" signal and the "disable" option: the message is
only sent when "disable = false" (corresponds to "enable = true") and "Trigger =
true".

Single Shot

If the result of this AND operation is "false’, this message is not sent controlled
by a timer. The Transmit Once button becomes active which results in a one-
off sending of the message.

Alternatively, a "SingleShot" signal is available for every send message (such as
"inTrigger") — a transition from 0 — 1 with this signal triggers a one-off sending
of a message.

The CAN Monitor
To monitor traffic on the CAN bus, LABCAR-OPERATOR provides an instrument
called a "CAN Bus Monitor".

@ StandardView € EstendedWiew  Update Time Span [seck |1 =

Name Message I (hex) Time Cyde Time | Data Bytes (hex) Details

= Send Messages
= [@ Board0

1=l Controller 0 (Cantroller_0)

55 Mator 777 0,000000 0,000000 00 000000 00 Open GLUI

@ Controller L (Contraller_1)

= Receive Messages

= ﬁ Board 0
5 g Controller 0 {Controlier_0)
4 AC_Load 111 0,000000 0,000000 00 Open GUL
24 AC_Cortrol 227 0,000000 0,000000 ) Open GLT
4 SetPaints 555 0,000000 0,000000 00 000000 00 Open GUL

@ Contraller 1 {Controller 1}

Fig. 3-19  The "CAN Bus Monitor" Instrument
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In addition to the name of the CAN message, shown in a hierarchy "Bus/Node",
the window contains the following columns:

Message ID (hex)

The message ID

Time

The message timestamp (time since the start of the simulation)

Cycle Time

The message cycle time

Data Bytes (hex)

The message data bytes

Details

If the message is known within the project, you can open a message GUI
(see Fig. 3-17 on page 127 and Fig. 3-18 on page 127) in this column
with Open GUI.

More information is displayed if you select "Extended View" (at the top of the
window) instead of "Standard View":

Message Count

Number of messages transferred

Mean Cycle Time

The mean cycle time

Min. Cycle Time

The minimum cycle time

Max. Cycle Time

The maximum cycle time

The send messages listed are all those which were agreed in the CAN Editor. In
the two columns to the right, an entry only appears when the message has
been sent for the first time.

The receive messages listed are all those which were actually received on the
relevant controller. If such a message was also agreed as a receive message in
the CAN Editor, its name is known — otherwise "n/a" is specified.

The time span after which the information displayed is updated in each case
can be specified under "Update Time Span [sec]".
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LIN Modules (Network Integration LIN)

LABCAR-NIL (Network Integration LIN) is an add-on for LABCAR-OPERATOR. It
makes it possible to test ECU functions that include LIN' communication in
accordance with LIN 2.0 and LIN 2.1/LIN 2.2.

The specification of LIN bus communication can be read in from one or more
LDF? files and also adapted and extended manually. The user defines the LIN
frames to be read and written and LABCAR-NIL automatically creates code.
User-defined code can be added to this.

The signals of the selected frames are available in the Connection Manager
where they can be connected to model inputs (receive frames) and model out-
puts (send frames).

Hardware Requirements

Working with LABCAR-NIL necessitates a real-time PC with a current version of
ETAS RTPC and (at least) one LIN board of the type "iPC-| XC16/PCI"(LIN 2.0
only), "CAN-1B200/PCle" or "CAN-IB600/PCle" (LIN 2.0, and LIN 2.1/LIN 2.2) or
"CAN-I1B640/PCle" (LIN 2.0, and LIN 2.1/LIN 2.2) from the company IXXAT. The
LIN board does not need to be integrated in LABCAR-RTC (Real-Time Execution
Connector).

In LABCAR-IP you configure a LIN bus with a LIN module that contains the
infrastructure for the simulation of the complete LIN bus.

Every LIN module supports up to 16 LIN boards each with one (iPC-I XC16/PCl)
LIN controller or eight LIN boards each with two (CAN-IB600/PCle) or four
(CAN-IB640/PCle) or four (CAN-IB200/PCle) LIN controllers. Code generation
supports both LIN master and LIN slave nodes.

Alternatively you can assign just one controller per LIN module and create the
LIN bus from several different LIN modules together with the existing LIN con-
trollers.

The LIN boards need external power to be supplied via the LIN controller con-
nection.

1. Local Interconnect Network
2. LIN Description File
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Creating a LIN Module

Use the module wizard to add a new LIN module.
To add a LIN module

1. Create a new or open an existing LABCAR-IP project (see 3.1.3

on page 24).
2. Inthe "Project Explorer’, select a target folder.
3. Right-click and select Add Module.

Project Explorer - x

Project Title

Add Module *

Edit OSConfiguration

. Click Next.

N oo oa

Click Finish.

In the "Project Explorer’, a new module is added.

%

The LIN Editor

. In the "Add Module Wizard", select Add LIN Module.

Enter a module name and select the protocol version.

To open the LIN Editor, double-click the LIN module in the Project Explorer.

7 LABCAR-P V5.2.0 - [LIN_M015]

N

=
FEile View Project Tools 2
© EPY 6 e
Proect Eplorer [T
& U Torets == e i3
“
@ ¢J RTPC
[
2 unmots LN_M015

LDF Container X

Oy ioF

LBCAR [ | (2 Tuoral_Prject 52.| & Comecton Manager| @ OSComfguration | > ALWiad |2 un_wots

o sage
15 173133 [UNJ Code generaton compleed

Hessages

Ready Rec

HiL

Fig. 3-20 The LIN Editor
The LIN Editor shows
the LIN network (see Page 132),
the LDF container (see Page 132),
the "Properties" window (see Page 133)
and
a display for the byte layout of frames (see Page 133).
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The LIN Network Window

This view shows the hierarchy of the network and the subordinate elements.
=IO
2, Bus
= s Nodel
El=1
[ 02_vL1_LSM_Frm1
54 VL_CEM_Frm1
& 60_MasterReq

M
58 00_Newframe
=116 ScheduleTable_MyScheduled
[=1 00_FRAME (0.015s, VL1_CEM_Frm1)
[=1 01_FRAME (0.015s, VL1_LSM_Frm1)

Fig. 3-21  The LIN Network
For information on network structure, refer to the section “Editing the LIN Net-

work” on page 134; on its individual components to “The Component Parts of a
LIN Network” on page 137.

The LDF Container Window
This shows the contents of one or more imported LDF files.
To display the LDF container

If the LDF containers are not displayed automatically in the LIN Editor, proceed
as follows:

1. Right-click the LIN network node.

2. From the shortcut menu, select LDF Container.

Add Bus Element... Ins

Import. Cirl+l

Export... Cirl+E
Properties. Ctrl+P

LDF Container Ctrl+L

> The LDF Container area is displayed.

To import an LDF file
LDF files can be imported via the shortcut menu of the LDF container — the
elements inside the LDF container are, however, read-only. Make sure that the
protocol version of the imported LDF file matches with the LIN module.

1. Right-click the container and select Import LDF.

LDF Container B3

i [y ioF

A file selector window opens.
2. Select the file to be imported.

The file is imported and its contents displayed under the LDF
container.

This process involves the creation of an LDF container that is
named after the imported LDF file.

3. Repeat the last step as often as necessary.
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4. LDF files already imported can be removed again using the
Remove shortcut menu.
The "Properties" Window
Highlight elements in the tree views to display their properties in the "Proper-
ties" window. Editable properties can then be edited directly in the "Properties”
window.
To display properties
If the properties are not displayed automatically, proceed as follows:
1. Right-click the element whose properties you want to display.
2. From the shortcut menu, select Properties.
= kg um Properties )
= &, Bus [T5) 4
& 4k Nodel /‘l ‘
= ncig 02_VL1_L: Frameld 2
& g viicor] ¥ et — Yoi-LSM_Fmi
il [V] 5 60_Master Add Signal, Ins SizeBytes 2
BRFLsm Direction RX
53 00_NewFr: FrameType UNCONDITIONAL
& g stheduleTable_MySche Copy Crl+C ChecksumMode ENHANCED
<] 00_FRAME (0.0155; Publisher LSM . |
151 01_FRAME (0,015 Ell}uroe mported from ‘example 1df
Remove Del Messageld dﬂi
Byte Layout... q El User Code
UserCodeElectrical False
Properties. Cirl=P UserCodeRequest False
Name
Name of Frame
| i v

> The properties of the selected element are displayed in the
"Properties” window.
For more detailed information on editing properties, refer to the section “Editing
Properties” on page 135.

The Byte Layout of Frames
The contents of a frame selected in the network view are shown in this area.

To display the byte layout
To display the byte layout of a frame, proceed as follows:

1. Right-click the frame whose layout you want to display.
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2. From the shortcut menu, select Byte Layout.

The byte layout of the frame is displayed.
ELER
EJ@ Bus
B 2 Nodet
CEM

R T R —

=] IntemalLights| ' Enable

i~ NewSignal .
1% [V VL1_CEM_Frm1 s I Byte Layout X
& V158 60_MasterReq ByteBit| 7 | 6 | 5[4 |3 | 2|10
ElEEl Copy CaC 0 706|543 [2[1]0
58 00_NewFrame RN EERE
5 5] scheduleTable_MySchedulet,
51 00_FRAME (00155, 01| Remove bl

[=] 01_FRAME (0.015s, VL1,
Byte Layout..

Properties..  Cirl+P

3.7.3 Editing the LIN Network
The LIN network is edited exclusively via the shortcut menu of the relevant ele-
ment. The elements contained in a network are described in the section “The
Component Parts of a LIN Network” on page 137.

“ NOTE

The properties of elements of the LDF container can not be edited, but an LDF
container element can be used to create a corresponding element in the LIN
network by copying or moving.

To edit the network, there are a number of items in the shortcut menu of the
relevant elements of which several can be used on a multiple selection (of ele-
ments of the same kind).

To add elements
1. Highlight the higher-ranking element and select Add (Element)
from the shortcut menu.

“ NOTE

Names of parts, frames and signals can only contain charac-
ters permissible for ANSI-C identifiers.

To remove elements
1. Highlight the element and select Remove from the shortcut
menu.

To copy elements
1. Highlight the source element and select Copy from the short-
cut menu.
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2. Highlight the higher-ranking target element and select Paste
from the shortcut menu.

To copy element properties
1. Highlight the source element and select Copy from the short-

cut menu.
2. Highlight the desired target element and select Paste from the
shortcut menu.

To move elements
1. Highlight the source element.
2. Use the mouse to drag the highlighted source element to the
higher-ranking target element and then release the mouse but-
ton.

“ NOTE

The actions described above are not always permissible — in these cases, the
relevant item in the shortcut menu is either disabled or not available.

Editing Properties
The properties of an element of the LIN network can be edited in the "Proper-
ties" window. Some properties of some elements (such as the PID of a LIN
frame) cannot be edited as they are calculated automatically. These properties
are grayed out in the "Properties" window. The properties of the elements of the
LDF container cannot be edited either.
To display the "Properties" window

1. Highlight an element and select Properties from the shortcut

menu.
> The "Properties” window is displayed in the LIN Editor.

To edit properties of several elements
If several elements of the same type are highlighted in the network, the proper-
ties that all selected elements share are displayed.

1. Open the "Properties” display.
2. Use the mouse to select the desired elements while keeping
the CTRL key pressed down.

“ NOTE

If a property that identifies an element within its higher-ranking element (e.g.
a signal name within a frame) is modified when editing several elements, an
error message may be issued if the property of another element of the same
higher-ranking element is also given the same value.
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Validation

Before the LIN module is saved, the LIN network is validated. This includes for
example the verification of aspects of the LIN specification that are relevant for
code generation. Error messages are displayed in the log window.

“ NOTE

Ignoring error messages can lead to compiler errors or undesired runtime
behavior during the build process of the project.

Modules

Several LIN modules can be created within one LABCAR-OPERATOR project.
These modules can be configured independently of one another although a LIN
board can only be used in one particular module.

Networks

Within a LABCAR-OPERATOR LIN module, the root node in the tree view corre-
sponds to a LIN network — bus elements are ordered under a network. LIN net-
works can be imported and exported.

The hardware topology of a module is stored in the LI NConf i gur at i on. xm
file. This file refers to the configuration files of the parts (*. | | p) and schedule
tables (*. | sc) contained in the network topology. All files are stored within the
module directory.

To export a network
1. Right-click the LIN network and select Export.

Add Bus Element..  Ins
s Newhode Import. Carl+1

= [ variant;
= @8 Eeot. Ctr+E
B Properties.. Cirl+P

= [ variant;
= [Js2|  LDF Container Ctrl+L

[~ CSDO7

2. Select an existing folder or create a new one and then click OK.

> The files are created in a directory named after the LIN mod-

ule.
4 ]| LCO Projects - Meme ‘ Type Date modified Size
> 1 E_Machine o
(] Bus NewNode Variantllp  LLPFile 4/22/2013 623 PM
+ 11 Module Data
|| Bus_NewNode_Variant_1.llp LLP File 4/22/2013 613 PM
Brake System
| LIN_MO015.Imd LMD File 4/22/2013 5:31 PM
CANdb
|| UNCode.c C File 472272013 5:31 PM
1238 || UNCode.h H File 4/22/2013 5:31 PM
LIN_MO15

2] LINConfiguration.xm| XML Document 4/22/20136:13 PM

Simulink_IdleController
> SimulinkModels
> XCP

To import a network
1. Right-click the LIN network and select Import.

A file selector window opens.
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2. Select the file LI NConf i gur ati on. xni .

“ NOTE

Files containing user-defined C code (*.c and *.h) (see “User-Defined C Code”
on page 150) are not exported or imported. These have to be transferred
manually if they are needed.

The Component Parts of a LIN Network
This section contains a description of the component parts of the LIN network
in LABCAR-IP.

These are:

+ "LIN network” on page 137

+ "Bus”on page 138

+ "Nodes” on page 140
“Schedule Tables” on page 140
“Commands” on page 141
“Parts” on page 141

+ "Frames” on page 144

+ "Signals” on page 147

LIN network
The global properties of the LIN network are displayed when it is selected in the
"Properties" window.

= B LIN Properties ES
=] Bus cEE:N
M:J 2 NewNode 4 |
) variant
5 00_NewFrame
[~ Newsignal
1= [ variant_1
= [ 00_newFrame
i~ CSD07

LIN_MD15
LIN

20

True
False

Network

NetworkName
Editable name of the LIN network

+ NetworkKey
Unique network ID (is generated automatically)
LIN Specification
LIN2.00r LIN2.1/2.2

+  IsHardwareNetwork

Specifies whether this is a real network with configured hardware or a
network in an LDF file.
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Ignore Min/Max

Ignores the Min/Max restrictions of signal values. If this option is set, the
physical signal values are not limited by the Min/Max restriction in the
signal properties (before these are converted to electrical signal values).

El Base Rate

BaseRateMode AUTOMATIC
Base Rate Manual Value [s] 0.1
B: ] 005

te Automatic Value [s] 005

Bl Board

BozrdType DXXAT_IB200_LIN
Boardld 0
El Controller
Controllerld 0
BaudRate 19200
Mode MASTER
El Diagnostics
DiagnosticMode True
DebugMonitor True

Base Rate
The "BaseRate" property defines the rate at which communication between the
LABCAR-OPERATOR project and the selected LIN module controller takes

place.

The current value of BaseRate is shown in the "Properties" window of the con-
troller — it is determined in accordance with the following controller properties:

BaseRateMode

"BaseRateMode" specifies how "Base Rate" is to be determined. "Base
Rate" can be calculated

- manually ("MANUAL")

or

- automatically ("AUTOMATIC")

In automatic calculation, a double or quadruple overclocking ("AUTOMA-
TIC2x" / "AUTOMATIC4x") can be selected.

Base Rate Manual Value [s]

'Base Rate Manual Value" is the desired rate entered manually by the
user.

Base Rate [s]
The base rate
Base Rate Automatic Value [s]

"Base Rate Automatic Value" is calculated from the greatest common
divisor of all values of the "Delay" property of all commands as well as all
values of the "Base Rate" property of all parts under the selected control-
ler. The "Base Rate" property of a part is defined by the parameter "Mas-
ter Time Base" from the imported LDF files. This property of a part can
also be modified later.
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Board
+ BoardType

Type of board used ('iPC-I XC16/PCI", "CAN-IB200/PCle" or "CAN-IB600/
PCle", "CAN-IB640/PCle")

BoardID
Unique identifier of the board within the network

Controller
+ ControllerID

Unique identifier of the controller on a board

“ NOTE

On the CAN-IB200, channel 1 is mapped to controller 1 and channel 2 is
mapped to controller 0!

+ BaudRate
The transfer rate of the controller
Mode
"MASTER" or "SLAVE".

“ NOTE

There can only be one controller in "MASTER" mode within a module!

Diagnostics
The following properties are available to support the execution of diagnostic
tasks:

DiagnosticMode

If this property is enabled ("DiagnosticMode" property = TRUE), Boolean
calibration variables are generated allowing you to prevent communica-
tion on non-diagnostic frames (calibration variable = TRUE) or to allow it
(calibration variable = FALSE) during experiment runtime.

+  DebugMonitor
If this property is enabled, measure variables are generated that make it
possible to observe communication between the module and the avail-
able controllers during experiment runtime.
Corresponding measure variables are created for sent and received
frames (master and slave) as well as for sent frame headers of
requested frames (master only). These show the complete contents of
all bytes transferred recently.

“ NOTE

As the communication between the module and the controller takes place at
a higher rate than with the base rate set (the data of several frames is
exchanged in every cycle), these measure parameters are not suitable for
recording communication without loss.
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Nodes
I —_— .
[ i Bus
aa b NewNode ith
Base Rate [s] 01
El Node
Source
Base Rate
The following property is available for a part for configuring the time behavior:
Base Rate |

The base rate of a part is defined by the parameter "Master Time Base"
from the imported LDF files.

This property of a part can also be modified later. The "BaseRateAuto-
maticValue" property (see “Base Rate Automatic Value [s]’ on page 138)
of a controller is calculated using the base rate.

Node

Source
Source of the node (after import)

Schedule Tables

A schedule table is assigned to a higher-ranking controller (in Master mode).
Commands are arranged under a schedule table (see “Commands” on

page 141). Within the module the content of a schedule table is stored in files
with the extension . | sc.

Schedule tables have a unique name within the network. If a schedule table
with a given name already exists, a number is added to the name of the sched-
ule table to be added as a suffix.

To modify startup behavior

1. Highlight the schedule table and enable or disable Use as
Startup in the shortcut menu.

“ NOTE

Only one schedule table can be marked as "Startup” within a controller. If a
different schedule table is marked as "Startup’, the previous highlighting is
removed.
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Commands
A command is assigned to a higher-ranking schedule table. Commands are
identified by a unique position within a schedule table. Commands are pro-

cessed in the order of their position.

To change position

1. Highlight the required command and select Move Up or Move

Down from the shortcut menu.
“ NOTE

The position of a command can also be modified via the "Properties” window.
If the position of a command changes, the positions of other commands may
well be adjusted automatically accordingly. The "Position" property of a com-
mand is unique for every command of a schedule table.

To create a user-defined command
In addition to the possibility of importing a command from an LDF file, you can
also create user-defined commands.
1. Highlight the higher-ranking schedule table and select Add
Command from the shortcut menu.

ELER
= ¢, Bus
= 4k Nodel
= 3 cem
%4 02_VL1_LSM_Frm1
G4 VL1_CEM_Frm1
53 60_MasterReq Add Command ==
= M
5 I ScheduleTable_Mys =
L 51 00_FRANE (; Add Command... B Ins Delay [ms]  [100 2
B<1 01_FRAME (0. Copy et Fosition 2 z

J UseasStartup i+l
Remove Del

Properties. Cirl=P

“ NOTE

When creating a user-defined command, you initially only have to specify the
general parameters — "Delay" and "Position". The specific parameters for the
type of command can then be modified in the "Properties” field.

Parts
A part is assigned to a node; frames are arranged under a part. Parts can be

imported and exported. Within the module the content of a part is stored in files
with the extension . | | p.

Parts have a unique name within the entire network. If a part with a given name
already exists, the name of the part to be added is extended with a consecutive

number.
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Prioritization, Enabling and Disabling of Parts
Parts are used to model variants of a network node. For this purpose, copies of
a part can be created including all frames and signals defined beneath this part.

Parts can be enabled and disabled using "Enabled". The processing of the
frames and signals of this part can be controlled using "Priority": Parts with a
higher priority overwrite the inputs and outputs of the parts with a lower priority
in every simulation cycle.

= B LIV Properties
= @5 Bus =) A
= s Nodel /‘l ‘
S cem B estCycl T
® [¥] % 02_VL1_LSM_Frm1 ConfiauredAD etyee e
@ [F]5g vL1_CEM_Frm1 Supplierld 0
i [V]:8 60_MasterReq Functionld 0
[El=]E Variantld 0
& 1] ScheduleTable_MySchedulel AutomaticDiagnosticRequests  True
= Part
Name CEM
Source
Prierity 0
Enabled Tue
Part
Name
The name of the part
+  Source
Source of the part (after import)
Priority
With this property, you can specify the priority of the part. The priority
must have a unique value — parts are run according to their priority.
+ Enabled

Every part can be enabled or disabled (regardless of the other parts)
during experiment runtime. If a part is disabled, communication of all
frames under the selected part is prevented.

“ NOTE

Variant handling during experiment runtime is possible with the properties
"Enabled" and "Priority".

Diagnostics
The following properties are available to support the execution of diagnostic
tasks:

EnforceSendAtFirstCycle

To optimize performance, the code is generated so that the data of a
frame to be sent is only written to the controller transmission buffer if at
least one frame signal has changed since the last transmission.

In the first cycle of the simulation, the frame with the configured start
values of the signals is written to the transmission buffer. If the "Enforce-
SendAtFirstCycle" property is disabled ("FALSE"), this initialization of the
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transmission buffer is prevented. This can be used to simulate one part
not yet taking part in network communication at the beginning of the
simulation.

ConfiguredNAD

Supplierld

Functionld

Variantld

These properties identify the node defined by the part in the network.
This is necessary for the automatic handling of the ASSI GN_NAD and
LI N PRODUCT ACTI VATI ONcommands.
AutomaticDiagnosticRequest

This property makes it possible to enable code generation for the auto-
matic handling of the commands ASSI GN_NAD and LI N PRODUCT
ACTI VATI ONin accordance with the LIN specification for this part. The

automatic handling of these commands only takes place on controllers
in slave mode.

“ NOTE

If this property is enabled, a measure variable is created for this part show-
ing the current value of the network address "Current_NAD".

To export a part

1. Highlight the part to be exported and select Export Part from
the shortcut menu.

A file selector window opens.
2. Select a directory and a file name and click OK.
> The part is exported.

To import a part

1. Highlight the higher-ranking controller and select Import Part
from the shortcut menu.

A file selector window opens.
2. Select a file and click OK.
> The partis imported.
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Frames
A frame is assigned to a higher-ranking part; signals are arranged under a
frame (depending on the type of frame).

In addition to the "Properties” window, the "Byte Layout" window can also be
displayed for frames. This shows the byte allocation in the payload of the frame

with the signals.

To display the byte layout

1. Highlight the frame and select Byte Layout from the shortcut

menu.

“ NOTE

If errors occur in the byte layout, e.g. by two signals overlapping or the incor-
rect specification of the length of a signal or frame, the incorrect bits are

Frame
+ Frameld
ID of the frame
Name
Name of the frame
+ Enabled

shown in red.
=N
= . Bus
2 4k Nodel
= R cem 2
94 02_VL1_LSM_Frmi VL1_LSM_Frm1
VL1_CEM_Frm1 True
[F)5 60_Masterreq SizeBytes 2
LsM Direction RX
& 1 ScheduleTable_MySchedule1 FrameType UNCONDITIONAL
Checksumbode ENHANCED
Publisher LSM
Source Imported from ‘example Idf* at
PID 66
Messageld 0
B User Code
UserCodeElectrical False
UserCodeRequest False
Name
Name of Frame

Frame enabled in simulation ("TRUE") or ("FALSE")

SizeBytes

Size of the frame (in bytes)

+ Direction

Transport direction (TX = send, RX = receive)
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FrameType

Type of frame:

— UNCONDITIONAL

— SPORADIC

— EVENTTRIGGERED

— DIAGNOSTIC

— USERDEFINED

ChecksumMode

Mode for checksum calculation

- CLASSIC

- ENHANCED

Publisher

Editable name of the sending node (is taken from LDF)
Source

Source of the element

PID

Protected identifier of the frame (calculated value)
Messageld

Optional message ID of the frame for using the command ASSIGN_-
FRAME_ID

E2EProfile

E2E protection of Frame.

Possible values "UNDEFINED", "PROFILE_2", "PROFILE_5"
E2EStartBit

Start Bit of signal group for E2E protection of Frame
Datalds

Data IDs required for E2E Protection

User Code
This is where you can specify whether user-defined C code should be added to
the frame (see “User-Defined C Code” on page 150).

UserCodeElectrical

This code is called before sending or receiving a frame and enables
access to the frame payload.

UserCodeRequest
This code is called after a frame request has been received.
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To create a user-defined frame
In addition to the possibility of importing a frame from an LDF file, module or
part, you can also create user-defined frames.

1. Highlight the higher-ranking part and select Add Frame from
the shortcut menu.

Add Frame ==
Name:
.
Dreten
D o =
Chekaun

Cancel

“ NOTE

Within a part, the combination of the ID of the frame and its name must be
unique!

“ NOTE

Not all combinations of the parameters of a frame are permissible!
For example, the combination of the properties
- Type = DIAGNOSTIC,
- the send direction

and
- the controller mode
automatically results in the ID of the frame.
If, with certain combinations, individual parameters can no longer be freely
selected or only selected with a limited value range, the relevant input fields
are disabled or their value range limited accordingly. If the input were to result
in serious errors in the configuration, the input mask cannot be closed with
OK.

To enable and disable frames
Several frames with the same ID may be defined within one part providing they
each have a different name. For the purposes of code generation, however, only
one frame with a specific ID can be enabled in one part. The other frames there-
fore have to be excluded from code generation.
- Using the network tree view: Enable or disable the checkbox
next to the frame icon in the network tree view.
- Using the shortcut menu: Highlight the frame and enable/dis-
able it in the Enable shortcut menu.
- Using the "Properties" window: Open the "Properties" window
and edit the "Enabled" property ("True" or "False").
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To remove a frame
1. Select Remove from the shortcut menu of the frame list.
> The frame is removed.

To sort frames by name
Frames are normally sorted by frame identifier.

1. To sort the frames by name, right-click the module name and
select the option Sort by Frame Name.

ra v ] r|5 EEED)
ETET = o Add Bus Element.. Ins
B 45 Node = 4k Node Explore... Crl+R
& B3 variant = [ variant
Sort By Frame Name . Cirl+F
[#]52 01_Frame3 158 03_Frame1 2 [ s
158 02_Frame2 ﬁ 152 02_Frame2 Import... Cirl=]
= v
158 03_Frame1 e 01._Frame3 Export... Cul-E
Properties... Cirl=P
LDF Container Cirl-L
Signals

A signal is assigned to a higher-ranking frame: The name of a signal under this
frame must be unique.

EREET Properties >
= o Bus ME
& 4k Nodet s
= Eiml Data Type UINT

5T L Pl Defaut Physical Value
=1 InternalLightsSwitch || Default Blectrical Value 0x00000000
[~ Newsignal Factor
@ [V VL1_CEM_Frm1 Offset

& (V] 60_MasterReq Min

R ism Max

. Unit
& £ ScheduleTable_MySchedulet
= B Signal

woo

Name InternalLights Switch
Start Bit 0
Length [Bit] 2
Publisher
Comment
B User Code
Usercode electrical False
Usercode physical False

Name
Unique Name of Signal within Frame

Scaling
+ Data Type
"UINT", "BOOLEAN" or "BYTEARRAY"
Default Physical Value
Default Electrical Value

A signal of a frame can be assigned a default value. If the signal is con-
nected to another signal in the Connection Manager, this value is
ignored.

The advantage of the default value is in the import/export of LIN mod-
ules as the default value is then also available if the LIN module is used
again in another LABCAR-OPERATOR project.
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Factor, Offset
A factor a and an offset b for the for scaling the signal
+ Min, Max

This is where limits for a plausibility check are specified (see “Min/Max
Values” on page 117)

Unit
The physical unit of the signal

Signal

+ Name

Name of the signal

Start Bit

Start bit of signal
- Length

Signal length (in bit)

Publisher

Editable name of the sending node (taken from LDF)
+ Comment

An (optional) comment

To create a user-defined signal

- Highlight a frame and select Add Signal from the shortcut

menu.
Add Signal =
Name NewSignal2
DaaType:  [UINT -

0K Cancel

“ NOTE

Not all combinations of the parameters of a signal are permissible!

For example, the property "Signal Type = BOOLEAN" automatically results in
the length of the signal.

If, with certain combinations, individual parameters can no longer be freely
selected or only selected with a limited value range, the relevant input fields
are disabled or their value range limited accordingly. If the input were to result
in serious errors in the configuration, the input mask cannot be closed with
OK.

Associations
An "association" is the link of an unconditional frame to an event triggered
frame or sporadic frame. An association is assigned to a higher-ranking frame.
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The association is shown in the network tree view as a link of the unconditional
frame under the assigned event triggered frame or sporadic frame.

= DifferentPart

_»? 12_UnconditionalFrame

= Matar

# [ 01_Motor
8 11_UnconditionalFrame
= ?aa 13_EventTriggeredFrame
&4 11 _UnconditionalFrame

A Frame_12 not in part

The above example shows an event triggered frame (ID 13) with two associa-
tions with the two unconditional frames ID 11 and ID 12.

An event triggered frame or sporadic frame can have associations with several
unconditional frames, but only one unconditional frame can be in the same part
as the event triggered frame or sporadic frame. Associations to unconditional
frames that are defined in a different part are thus shown grayed out.

To generate an association
1. Use the mouse to drag the unconditional frame to an event

triggered frame or a sporadic frame and then release the
unconditional frame.

To remove an association
1. Highlight the association to be removed under the higher-rank-
ing event triggered frame and select Remove from the short-
cut menu.

To edit an association

1. Highlight the higher-ranking event triggered frame and select
Associations from the shortcut menu.

The "Edit Associations" window opens.
sEw

B g Bus
& s Node
= 6 Differentbart
5% 12_UnconditionalFrame.
E @ ety Edit Associations ==
=5 01_Motor

5% 11_UnconditionalFrame

Use 1D Uncondional Frame Extemal Evert Triggered Frame
Enable [ |01 | Motor
11| UncanditionalFrame
Associations.. N q
Copy CrlsC
Remove 0
Note: Only ane single association allowed
Byte Layout.
Propetties..  Cirl+P
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2. Select the unconditional frame (within the same part) to be
associated with the event triggered frame or sporadic frame.
Only one single unconditional frame can be selected.

“ NOTE

Associations of unconditional frames of the higher-ranking
part with other event triggered frames or sporadic frames
are shown grayed out. These associations can only be mod-
ified by editing the other event triggered frame.

Event Triggered Frames
In the case of an association with an event triggered frame, both the
master and the affected slaves must be aware of this relationship. The
association between an event triggered frame and an unconditional
frame must therefore be specified in every affected part.
For parts under controllers in master mode, the direction of the event
triggered frame and the unconditional frame must be RX (reading),
under controllers in slave mode TX (sending).

Sporadlc Frames
In the case of an association with a sporadic frame, only the sending part
has to be aware of this relationship.
For all parts in which this kind of relationship occurs, the direction of the
sporadic frame and the unconditional frame must be TX (sending).

3.7.5 User-Defined C Code

In LABCAR-NIL it is possible to add further user-defined code to the automati-
cally generated code to manipulate or extend the content of frames or signals.
With signals, this applies both to the physical representation (scaled and with
physical units) and for the electrical representation (unscaled and without
physical unit).

Send Frames

The payload of the frame can be manipulated just before sending — use

the "UserCodeElectrical" property of the frame for this purpose.

Receive Frames

The payload of the frame can be manipulated right after receiving — use

the "UserCodeElectrical" property of the frame for this purpose.

Frame Header

The requested frame header can be manipulated just before sending

(only for controllers in Master mode) — use the "UserCodeRequest" prop-
erty of the frame for this purpose.
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Send Signals

The signal can be manipulated right after reading the inport as a value of
the type "double" — use the "UserCodePhysical" property of the signal for
this purpose.

The signal can be manipulated just before being added to the payload of
the frame as an electrical value (unscaled and without a physical unit) as
a value of the type "uint64" — use the "UserCodeElectrical" property of the
signal for this purpose.

Receive Signals

The signal can be manipulated right after being extracted from the pay-
load of the frame as an electrical value (unscaled and without a physical
unit) as a value of the type "uint64" — use the "UserCodeElectrical" prop-
erty of the signal for this purpose.

The signal can be manipulated just before writing the outport of the LIN
module as a physical value (scaled and with a physical unit) as a value of
the type "Double" — use the "UserCodePhysical" property of the signal for
this purpose.

Procedure

After the LIN configuration has been saved, the module directory contains the
header file LI NCode. h that contains the function declarations for inserting the

user code.

At the end of the LI NCode. h file, there is a comment line

/1 Declarations for user code insertion:

The function calls of the user-defined code are declared below this comment

line — these functions must be implemented in the user-defined code.
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To declare user-defined code
1. Edit the properties

- "UserCodePhysical"
- "UserCodeElectrical"
and
- '"UserCodeRequest"
of the frames and signals to which you want to add user-
defined code.

= Eun Properties X
a8 3| E
= NewNode _
=1 [ DifferentPart 2 Scaling
[ 12_unconditionalFrame Dats Type UINT
~ Default Physical Value 0
B Motor Default Electrical Value x00000000
& @62 01_Mator Factor 1
(=1 TMot i | Offset 0
[VIE2 11_UnconditionalFrame Min 0
& [¥]% 13_EventTriggeredFrame Max 3
faBus_1 Unit
2 Signal
Name TMot
Start Bit 0
Length [Bit] 2
Publisher
Comment
B User Cade
False
Usercode physical
False
Embed Electrical User Code for Signal H

2. Select File — Save to save the module.

3. Use an appropriate editor to open the LI NCode. h file in the
module directory.

4. Copy the function declarations of the user-defined code into a
text file.

5. Name this text file for example User Code. ¢ and store it
within the LIN module directory.

6. To your C-file User Code. ¢ add the line

#i ncl ude "LI NCode. h"

so the function and structure declarations are known.
7. Implement the user-defined code in User Code. c.

8. In the main menu, select Project — Options.
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9. Inthe Options window, select the "Modules" tab.

LINSlave.lco5 Options ==l

Modules | Everts

RTPC

IdleContraller
CANMadule
Conversiontdodule

Module Properties

Link to Extemal Files

Matiab Search Path

Parameterization M-Files

1 Use Links Within Mode!

=

70.Select "LINModules" and click Link to External Files.

The "Select External Files for Compilation and Linking" window

opens.
11.Select the source file(s) to be integrated.

Select External Files for Compilation and Linking

todule Path DALCO_ProjectsiLIN_ProjectiT arget_RTPC\CMaduleshLIN_Temp
Curent Path $(CModuleDiN\LIN_Temp

Select Additional Include Directories and Source o Object Files

Select Directony Selected Include Search Paths:

(£l Parent
LN _Temp

Select File: Selected C Source Files and Object Files:

$IChoduleDi\IN_TemphLINCode.:

“ NOTE

Only files in the module directory can be selected.

The selected files are shown in the "Selected C Source Files

and Object Files" field.
12.Click OK.

These files are then always compiled and linked when code is

generated.
13.Exit the "Options" tab using OK.
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Data Types and Structures
The following data types and structures are used in the function declarations of
the user-defined code for manipulating a frame:

Constants

/* The follow ng constants are used for the "nmtype" field inixxat_lin_-
header_t: */

#define | XXAT_LI N_MI'YPE_DATA 0// Standard nessage data frane
#define | XXAT_LI N_MI'YPE_I NFO 1// Info nessage type

#def i ne | XXAT_LI N_MI'YPE_ERROR 2/1 Error nessage type

#def i ne | XXAT_LI N_MI'YPE_WAKEUP 3// Error nessage type

#define | XXAT_LI N_MI'YPE_REQUEST 0x10// Request id
#define | XXAT_LI N_MI'YPE_EVT_TRI G_DATA 0x11 // Event triggered data
/1 frame (for slave only)

%
The fol | owi ng constants are used for the "crcnodel " fieldinixxat_lin_-
data_t:

*/

#define | XXAT_LI N_CRCMODEL_CLASSIC 0

#define | XXAT_LI N_CRCMODEL_ENHANCED 1

Data transmission: sending and receiving
typedef struct {
i xxat _|Iin_header _t hdr;
uni on {
ixxat_lin_|l oad_data_t dat a;
ixxat _lin_|l oad_request_id_t request;
ixxat_lin_load_error_t error;
ixxat_lin_|load_status_t status;
H

} ixxat_lin_data_t;

typedef struct {
unsigned long tine_stanp; // Tine stanp (for receive nmessages)
/1 One tick corresponds to 125 mi crosec
unsi gned char ntype; /1 Message type
unsi gned char ninfo; Il Message info (for receive nessages)
} ixxat_lin_header_t;

Data transmission: receiving: return error
typedef struct {

unsi gned short errorcode; /1 LIN error code (receive only)
} ixxat_lin_load_error_t;

Data transmission: receiving: return status
typedef struct {

unsi gned short status; /1 LIN status (receive only)
} ixxat_lin_load_status_t;
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Data transmission: receiving: requests

typedef struct {
unsigned char id;
unsi gned char crcnodel ;
unsi gned char |ength;

} ixxat_lin_load_request_id_t;

/1 LIN message | D
/1 CRC nodel
/1 Slave buffer data length

(classic / enhanced)

Data transmission: sending and receiving: frame payload

typedef struct {

unsi gned char id; 11
I
11
unsi gned char evt_trig_id; 11
11

unsi gned char crcnodel ; Il

unsi gned char Iength; 11
I

union {
unsi gned char data[8]; //
11
/1 Sonme alternative access

uwdat a[ 4] ;
unsigned int udwdatal2];

unsi gned short

unsi gned | ong | ong ugwdat a;
si gned char sdata[8];
signed short swdata[4];
signed int sdwdata[2];
signed long sqwdata;
}

} ixxat_lin_load_data_t;
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LIN nessage |D.

For event-triggered franes:
The uncondi tional frame id.
For event-triggered frames:
The event triggered franme id.
CRC nodel (classic / enhanced)
Message data |ength

(0 disables this nessage)

LIN data bytes.
Standard byte access.
nechani sms:
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3.7.6 The LIN Module in ETAS EE

This section explains how to work with a LIN module in the experiment environ-
ment ETAS EE.

Once the project has been created and compiled on the target, a number of
inputs and outputs for control and communication are available for every LIN
module in the project. The inputs and outputs of a LIN module are shown under
the module in the Experiment Explorer.

<P ECU Access
= i LABCAR
] @ Hardware
= B un_mois
@ [ Bus

@[] LINScheduleTables

Fig. 3-22  The LIN Module in the Workspace Elements

In the Workspace Elements, every LIN module is displayed in its own node
("Name of the module"). Under this module node, a bus element node ("Bus") is
displayed for every configured bus element. All inputs and outputs for con-
trolling the bus element or the elements contained therein are displayed under
this bus element node.

Bus

Inputs and outputs for controlling and monitoring communication with the con-
figured LIN controller are shown under "Bus".

= B3 un_mois

= dj Bus
@ [l Nodel
[l += BusLoad
[ -1 DebugMonitorReceive
M [-] DebugManitorRequest
M -1 DebugMonitorSend
@ *c DiagnosticMode
a iw BusEnabled
[ »= 10_ErrorCounter
M >= LIN_ErrorCode
[ += LIN_ErrorCounter
M »= LIN_ErrorTimeStamp
Mo LIN_Status

(] LINScheduleTables

[#

+ Busload
Shows the current load of the LIN bus in percent.

“ NOTE

If this feature is not supported by the board, a value of -1" will be displayed
instead!
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DebugMonitorReceive
DebugMonitorRequest
DebugMonitorSend

Measure variables for displaying the bytes last transferred between the
LIN module and controller.

“ NOTE

As communication between the module and the controller takes place at
a higher rate than with the base rate set (the data of several frames is
exchanged per cycle), these measure variables are not suitable for record-
ing communication without loss.

DiagnosticMode

Calibration variable for enabling/disabling the diagnostic mode of the
controller

BusEnabled

Inport for the enabling/disabling of a bus.

— -0.5<value of the inport < + 0.5 = FALSE: bus disabled
— Otherwise TRUE (default = 1.0): bus enabled

“ NOTE

The activation/deactivation of a bus is controlled by the respective board.
The change of the communication state for a certain controller can cause
interferences on the buses of other controllers. These interferences last
as long as the change of state itself.

|0_ErrorCounter
Error counter for the communication with the selected controller.

Incorrect specifications of the "Boardld" and "Controllerld" properties
and errors in the LIN board firmware are frequent causes of error.

LIN_ErrorCounter
Error counter for errors in LIN communication with the IXXAT driver.
LIN_ErrorTimeStamp

Timestamp for the last time a "LIN_ErrorCode" occurred. The timestamp
is specified in microseconds since the start of LIN communication and
determined by the LIN board.
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+ LIN_ErrorCode

Error code for communication via the LIN protocol.

Incorrect specifications of the time behavior and other properties of the
elements of the LIN network are frequent causes of error.

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne

BCI _LI N_NO_ERROR
BOI _LI N_BI T_ERROR

BCI _LI N_CHECKSUM ERRCR

BOI _LI N_I D_PARI TY_ERROR

BOI _LI N_SLAVE_NOT_RESPONDI NG_ERROR

BOI _LI N_SYNCH BREAK_ERRCR

BOI _LI N_I NCONSI STENT_SYNCH_FI ELD_ERROR
BOI _LI N_MORE_DATA_EXPECTED

BCI _LI N_TI ME_OUT_AFTER_START_SYNCH_BREAK
BOI _LI N_TI ME_OUT_AFTER_SYNCH_BREAK

BOI _LI N_TI ME_QUT_AFTER_SYNCH_FI ELD

BCI _LI N_NOT_CONNECTED

BOI _LI N_PARANETER_ERROR

BOI _LI N_BUS_NOT_FREE

BOI _LI N_UNKNOAN_ERROR

+ LIN_Status

Error code for the status of communication with the LIN board

/1 status 0x00 means cormmunication i s running

#def i ne BCI _LI N_STATUS_OVRRUN
#define BOI _LIN_STATUS ININIT

Nodes

0x00
0x01
0x02
0x03
0x04
0x05
0x06
0x07
0x08
0x09
0x0a
0x0b
0x0c
0x0d
0x0e

0x10 /* init node active */

0x01 /* data overrun occurred */

Under the bus node, an individual node is displayed for every node of the LIN
network. All inputs and outputs for controlling the LIN node or the elements
contained therein are shown here.
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Frames

The frames of a node are displayed under the node. The frames shown are the
union of sets of all frames in all parts of the LIN node.

= B3 un_mos

= dj Bus
= 2] Node1

@ [ LINParts

= %9 02_VL1_LSM_Frm1
B -1 ByteArray
M s+ CycleTime
Ml = CycleTime_Max
Ml +o CycleTime_Min
| += E2EErrorCounter

4
4
T U PSSR
4

M+ LastActivation
@ += ManualEnabled
M & ManualEnabled_inport

8 = NumberQfActivations
= PID
.E} TimeStamp

ByteArray

The payload of the frame as a byte array.
+ CycleTime

CycleTime_Max

CycleTime_Min

The average/maximum/minimum cycle time of the frame in ps. The
cycle time is the time between two activations of the frame.

+ E2EErrorCounter

This measurement is added to Rx LIN Frames if the frame has 'PRO-
FILE_2' or 'PROFILE_5'defined in NIL configuration. The measurement
increments if there are E2E profile 2 or profile 5 verification failures.

ManualEnabled
ManualEnabled_inport

A calibration variable and an inport with which the frame can be enabled/
disabled during experiment runtime.

+ LastActivation
NumberOfActivations

Timestamp of the last activation of the frame in s and the number of
activations.

A frame is said to be active if the frame is read by the LIN bus or written
to the LIN bus. The processor clocks of the real-time PC are used to
determine "LastActivation".

+ PID
The protected identifier of the frame (is calculated from the "Frameld").
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For receive frames, the "TimeStamp" signal is also created.
TimeStamp

Timestamp of the last receipt of the frame in ps. TimeStamp is deter-
mined by the LIN board.

Signals
The inputs and outputs for controlling the signals are created under a frame
node.
= B Lin_mo1s
=] uj Bus
& 2] Nodel
@ ] LINParts
= B2 02_VL1_L5SM_Frmi

[ ]

a Eb InternalLightsSwitch

@ = InternalLightsSwitch_Hex_Manip
a PE InternalLightsSwitch_Mode
@+ InternalLightsSwitch_Phys_Manip

8L me o
B NewsSignal
@+ NewSignal_Hex_Manip
M NewsSignal_Mods
@ =+ NewSignal_Phys_Manip
.-
L L)

+  <SignalName>

Specifies the physical value of the signal and can represent either the
value of the signal on the LIN bus or a substitute value entered manually.

<SignalName>_Mode
Selection mode for the determination of the value of <SignalName>

typedef enum {

MODEL = 0,/* Use Mdel value */
CONFI G_PHYSI CAL = 1,/* Use Phys_Manip */
CONFI G_ELECTRI CAL = 2,/* Use scal ed val ue of Hex_Manip */

-~

eRedi rect Mode;

<SignalName>_Hex_Manip
The electrical manual substitute value for <SignalName>
+  <SignalName>_Phys_Manip

The physical manual substitute value for <SignalName>
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LINParts
An individual folder with the name of the part is displayed here for every LIN
Part.

= 1 Ln_Mo1s

= ] Bus
= 2] Node1
= 2] LINParts
= ) cem
I@b Current_NAD
@ > PartEnabled
W Partenabledinport
= Lsm

@ = PartEnabled

Current_NAD

Current value of the "NAD" property for parts with an enabled
'AutomaticDiagnosticRequest" property.

PartEnabled
Calibration variable for enabling/disabling a part
PartEnabledInport

Inport for the activation/deactivation of a part

LINScheduleTables (Only for Controllers in Master Mode)

= ] LINScheduleTables

a %:D ScheduleTable_00_MySchedulel_activeCommand
[ | @:D ScheduleTable_00_MySchedulel_IsActive

W scheduleTable_activateschedulsTabls

M5 ScheduleTable_ActiveSchedulsTable

<ScheduleTablelndex>_<Schedule TableName>_ActiveCommand

Shows the position of the command currently being run of the schedule
table.

<ScheduleTablelndex>_<ScheduleTableName>_IsActive

Shows the current execution status of the selected schedule table

(0 =inactive, 1 = active).

ActivateScheduleTable

Entry of the "Schedule Table Index" of the schedule table to be activated.
ActiveScheduleTable

Output of the "Schedule Table Index" of the schedule table currently
active.
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Instruments for LIN Frames
To create an instrument for displaying a message, right-click the message and

select Open LIN Frame Instrument.
= 53 Lm_Mo1s A

& ] Bus
= {7 Node1 |
# [ LINParts
# 53 00_NewFrame
# 7 02_VL1_LSM_Frm1

#) o] 60_MasterReq Measure / Calibrate...
=
8 Buslozd Add To Datalogger
B C-1 DebugMonitorReceive
B -1 DebugMonitorRequest Show All HW Ports

B C-1 DebugMonitorSend
@ - DiagnosticMode
@@ IportBusEnabled Signal D

Calibration / Parameters »

i Create Mapping File...

Open LIN Frame Instrument

e

An instrument is created that shows the content of the selected message.

Name o) DLC o 1 2 3 4 5 6 7
VisMFmt | 2 | 2 [~ -|-[-|-|-]-[-]1
Frame Type: Unconditional
Frame enabled [F] CycleTime [s]: 0 Checksum:
Direction:  Receive
Signal HexValue  PhysValue PhysUnit ModelFlag
InternalLights Swite | - | - | | |
NewSignal | - [ - [ | |
Apply Signals

Fig. 3-23  Instrument for a LIN Frame

Ina frame, either the Hex value or the physical value of a signal can be modified
in the operating window (the other value can then no longer be edited).

For this purpose, only the "ModelFlag" option has to be disabled. This change
becomes valid when Apply Signals is activated.

CRC and SQC Manipulations in a LIN Module for the E2E
Profiles 2 and 5

You can only manipulate the CRC and the SQC values for the E2E Profile 2 and
5in the LIN module.

To perform this procedure, drag and drop the calibration variables "CRC_Manip"
and "SQC_Manip" into the "Experimentation/Instrumentation” window as
shown in the following figure Fig. 3-24.
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The default value of these variables are "False".

= 65 25_PNL4_LISB_Frm2_LIN_ST3

RC_Mani
CRC_PN14_LISB_Sw_Stal_Pr5_ST3

(CPN14_LISB_Sw_Stat_PrS_ST3_Hex Manip
5 CRC_PN14_L158_Sw_Stat_Prs_ST3_Made

975 CRC_PN14_LISB_Sw_Stat_Prs_ST3_Phys_Manip
= CydeTime

8= Numberofactvations
ey

08 P _Lise_Batcpary_ST3

O s pacyeneT e o
80 PIV14_LIS5_BatCpcty_ST3_Mode

95 P14 LISB_BatCpcty_ST3_Phys_Manip
0P P4 L1s8_Cca_Sw_Stat 513

= Pt LIsB_FullGhorge_Ra_ST3_Phys_Manip
@5 sQc_Manp

[ RT-Plugins { Signal Gonerator [ Dataloggor { Instrumentation

Name 1 DIc 0 1 2 3 4 5 6 7
PN1a LisB| 25 | 8 |es|72]1aloF|Eal2F|2D] 0]

Frame Ty,
Checksur]
Direction:

Frome enabled [7] CycleTime [s] 01195

HexValue ' PhysValue Physunit | ModelFlag
2838 | 11064
PN14 LS8 127

3
=
19

E

N ™ oic 0 12 3 4 5 6 7
pn1a Lise| 25 | 8 |ooloolooloolooloolooloo]

Frame Ty,
Checksur]
irection:

Frome enabled [7] CycleTime [s]:  0.0000

HexValue | PhysValue Physunit | ModelFlag
2838 | 11064
7 127

3 iw Uise. nmi IN_ST3SGC. MamEi

Fig. 3-24 CRC_Manip and SQC_Manip values in the Experimentation

The CRC and SQC manipulation will work based on the following table during

the transmission.

CRC_Manip

SQC_Manip

Calculation

False False Auto calculate CRC and SQC

False True Auto calculate CRC by using manipulated
SQC and signals

True False Auto calculate SQC and use manipulated
CRC for transmission

True True Use manipulated CRC and SQC for transmis-

sion

“ NOTE

You can manipulate the CRC and SQC values using the LIN Frame Instrument
(e.g. Modify HexValue/PhysValue in the above figure Fig. 3-24).
First deselect the "ModelFlag" property and then edit these values.
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3.8 Network Module

The Network module provides configurations of residual bus simulations using
different network types. It allows configurations of the bus type "CAN/CAN FD"
and ,Automotive Ethernet” (AETH).

The configuration supports some AUTOSAR features, see the section “Sup-
ported AUTOSAR Features” on page 177.

Hardware Requirements
To be able to use CAN in Network bus simulations you will need at least one
CAN board.

Use CAN boards of the following type:
XC16 (for CAN)
IB200 (for CAN)
IB600 (for CAN/CAN FD)
IB640 (for CAN/CAN FD)
To be able to use Automotive Ethernet you will need at least one free Ethernet
port in the RTPC.
Use Ethernet Ports of the following type:
Supported onboard Ethernet adapter
TP_4LAN_3U (Intel I350) 4 port Ethernet adapter

You might also require a ,Media Convertor” (ETH to AETH),
Type CBEB100.1-Tm0 (RJ45) to connect to an actual ECU depending upon the
type of the ECU.

Software Requirements
To be able to run Network modules you need an LCS_LCO_NIC licence for CAN/
CAN-FD and LCS_LCO_NAE for Automotive Ethernet.

3.8.1 Creating a Network Module
Use the module wizard to add a new Network module.

To add a Network module
1. Create a new or open an existing LABCAR-IP project.

2. Inthe "Project Explorer’, select a target folder.
3. Right-click and select Add Module.

Project Explorer - x
5 ] Tagets Project Title

ERe] = ec T
B Foriwef| AddModde |

Edit O5Configuration

In the "Add Module Wizard", select Add Network Module.
Click Next.

In the next window, enter a module name.

Click Finish.

In the "Project Explorer", a new module is added.

N o g
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3.8.2 Maintaining a Network Module

On the Network modules, you can perform the following actions:

“To edit a Network module” on page 165

“To edit the NetworkConfiguration.xml file" on page 166

“To update a Network module” on page 173

“To remove a Network module” on page 173

To edit a Network module

1.

or

In the Project Explorer, select a Network module.
S# NewModule

. Double-click the Network module.

. Right-click and select Edit.

The network editor opens in the editor panel. Your individual
path to the Net wor kConf i gur ati on. xm file is shown.

The network is described by the following XML file:
¢ i . . Target_RTPC\CModules\NMod\NetwarkCanfiguration xmi

Edit... Add-on | NONE ~

. Click Edit.

An external editor opens.

. Inthe external editor edit the Net wor kConf i gur ati on. xm

file.

“ NOTE

You find an explanation how to edit the . XM file below and
in the Net wor kConf i gur ati on. xni file itself.

The "Add-on" option in the user interface allows to choose
customer specific extensions for the Network module if they
are installed.

. Save the file in the external editor with File — Save.

5. Return to LABCAR-IP.

. Click Save |

. Click Save All Al .

The changes at the Network module are saved. The code is
generated.

“ NOTE

If you edit the Net wor kConf i gur ati on. xm file in the
external editor, LABCAR-IP recognizes this and enables the
Save button and the Save All button in LABCAR-IP automati-
cally.
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To edit the NetworkConfiguration.xml file

By default, the Net wor kConf i gur ati on. xm file uses the values specified
in the ARXML file. It is possible to update the user specific values in the

Net wor kConf i gur ati on. xn file.

Tags in the file have the following meaning:

Tag Meaning

version: Indicates the version of the Network Module.

file name: Points to the ARXML file location.

ecu nane: ECU names in the ARXM. file which you wish to simulate.
Col | ect - Configuration under "default ECU settings" which contain
FramesWt h- comma-separated search strings to detect CAN/CAN-FD
out Sender s: frames without sender but only with receiver(s). If no

search strings are provided, all unassigned CAN frames
are included in the code generation by default.

har dwar e- Bus Type and its required configuration.

access: If the user has not selected any values for the har dwar e-
access, default values would be taken into consideration.
CAN-Board ID and Controller ID have to be defined.
Default Board ID is "0" and Controller ID is "0".
The Controller ID's have to be defined according to the
hardware configuration shown below.

"IXXAT_XC16_CAN" -0and 1
"IXXAT_IB200_CAN" -0to3
"IXXAT_IB6OO_CANFD" -0to3
"IXXAT_IB6OO_CAN" -0to3
"IXXAT_IB640_CAN" -0to3

"IXXAT_IB640_CANFD" -0to3

For CAN, the allowed values (in Kbps) for SBRare as fol-
lows:

+ SBR 10to 1000

For CAN-FD, the allowed values (in Kbps) are as follows:
+ SBR250, 500, 1000

+ FBR500, 1000, 2000, 4000, 5000, 8000, 10000

For CAN-FD, | SOMbde is to be defined.

Default | SOvbde is 't r ue"

FOR CAN, | SOvbde is ignored.

For ETHERNET, the device name is to be defined.
Default device name is "et h1".

subnet s: Subnet names in ARXM. file which you wish to simulate.

clusters: CAN cluster names in the ARXML file which you wish to
simulate.

di spl aySer - Appendstheser vi cei nf o (i.e major, minor, instance) to

vi cel nf o: the offered/requested service labels.

Ser vi cei nf o by default is appended to the labels, the
di spl aySer vi cel nf o option is set to "t r ue".

Set the di spl aySer vi cel nf o optionto 'f al se", to
omit service information being appended to labels.
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Tag
code- gen:

Di scard-
E2EDecode-
Fai | ed- PDU:

| SO Mode:

Working with LABCAR-IP

Meaning

Generates code either for simulating the ECU or for moni-
toring purpose.

si nul at eEcu:

For monitoring set the si nul at eEcu to 'f al se"

Default code is always generated for simulation.

ski pCANRxMessages:

If this property is set to "t r ue', code generation for Rx
messages in CAN/CAN-FD ECUs are skipped.
Defaulted to 'f al se" which will include CAN Rx mes-
sages in code generation.

Enabl eSi gnal sFor HexMani p:

If this property is set to "t r ue', code generation includes
Swi t chToHex signals otherwise they are not considered.
Set to true by default, which adds Swi t chToHex signals.

Mani pul at ePDUTi mi ngs:

If this property is set to "t r ue', then the inports to manip-
ulate PDU timings will be included in the code generation.
Defaulted to 'f al se" which does not include any inports

to manipulate PDU timings.

Event G- oupMCast Mani p:

If this attribute is set to "t r ue" the MCast _Thr eshol d
signal will be added under every Tx Event group of the
offered service. Defaulted to 'f al se" which does not
include MCast _Thr eshol d signal under "TX Event
group" of the offered service.

Enabl eSDTi mi ngsMani p:

Enable or disable manipulation of service discovery tim-
ings for Of f er ed\ consuned services feature. Default
value set to 'f al se' (this indicates that the feature is dis-
abled by default).

I ncl udeSomnel PMet hods:

If this property is set to "t r ue', the code generation for
SOME IP methods would be included. Defaulted to

'f al se" which will exclude SOME IP methods in code
generation.

If setto "t r ue", failed E2E messages will be discarded
elseif 'f al se", the messages will be decoded.

If the hardware supports CAN FD ("IXXAT_IB600_CANFD",
"IXXAT_IB640_CANFD"), you can choose whether the 1ISO
certified protocol ("t r ue") or the original Bosch protocol
('f al se") shall be applied.
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di spl ay-
settings:

PDUType:

servi ceType:

Of rSvcPrefix:
ReqSvcPrefix:
Event G pPrefi x:

et hPDUDI rect i on:

O r SvcHi erarchy:

ReqSvcHi erar chy:

et hHi erarchy:

canHi erarchy:

groupByd uster:

confi gur eMet hod-
Nane:
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Contains different attributes which
influence how the ETAS EE hierarchy
is generated.

Possible values are Name, ID, Both.
Default value is Both.

Possible values are Name, ID, Both.
Default value is ID.
The prefix which will get prefixed to

provided service. Default is "osvc_".

The prefix which will get prefixed to
requested service. Defaultis "r sve_".

The prefix which will get prefixed to
event groups. Default is "evgrp_".

If setto "t rue", it groups the PDUs
under event group under tx\rx folder.
Use 'f al se"if this hierarchy is not
needed.

Groups all the offered services from
an Ethernet ECU under this folder
name. Provide empty string if hierar-
chy is not needed.

Groups all the requested services
from an Ethernet ECU under this
folder name. Provide empty string if
hierarchy is not needed.

Groups all the ethernet subnets\ECUs
under this folder. Provide empty string
if hierarchy is not needed.

Groups all the CAN clusters\ECUs
under this folder. Provide empty string
if hierarchy is not needed.

Groups all the CAN ECUs under this
folder.

If gr oupByCl ust er is set to

'fal se', canHi erarchy =""(null),
and PDU with the same name is pres-
ent within different clusters within the
ECU, then PDU name is appended to
the CAN cluster name.

It does not have any CAN cluster hier-
archy in ETAS EE.

Name of the SOME/IP methods
folder. Default is "Methods".
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GTS:

SubTI v- Ti ne-
Synchroni zati on:

User - Mani pul ati on:
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Configuration needed for Global Time synchro-
nization and dependent functionality

Et hTSynTLVFol | owUpTi meSubTLV:
Adds "TimeSecured Sub tlv" information to the
FUP ethernet message.

Et hTSynTLVFol | omUpSt at usSubTLV:
Adds "StatusSecured Sub tlv" information to the
FUP ethernet message.

Et hTSynTLVFol | omJp- User Dat aSubTLV:
Adds "UserDataSecured Sub tlv" information to
the FUP ethernet message.

Default value for the SubTlv is setto "t rue".
Indicates all the above subtlv would be
appended to the ethernet message.

Setitto 'f al se"in case you wish to ignore
some subtlv information.

CRCTi meFl ags:

Value to be entered in Decimal format. Default
all bits except reserved would be enabled i.e
CRCTimeFlags = 63. This is used for calculation
CRC time_0 andCRC tine_1.

CAN-CANFDFrame:

FraneDirection:

Represents the direction of the Frame. Possible
values are Tx, Rx, Both, and they are case-sensi-
tive.

Sear chByName:

Name of the Frame for which you want to gener-
ate an user-defined method.
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PduConfi gur ati on: Type:
Represents the type of the PDU. The values are
case-sensitive.
Possible values:
All, I-SIGNAL-IPDU, GENERAL-PURPOSE-PDU,
NM-PDU, GENERAL-PURPOSE-I-PDU, DCM-I-
PDU, MULTIPLEXED-I-PDU, N-PDU, CON-
TAINER-I-PDU, SECURED-I-PDU, and they are
case-sensitive.

Direction:

Represents the direction of the PDU. Possible
values are Tx, Rx, Both, and they are case-sensi-
tive.

Mani pType:

Represents the type of manipulation. Possible
values: Hex, Phys, Both, and they are-case sensi-
tive.

Sear chPduByNane:

Name of the PDU for which you want to gener-
ate an user-defined method. If it is empty, it gen-
erates the user-defined code for all PDUs based

on PDU Type.
I ncrenent Virtual - Defaultis setto "t r ue" with a period of Tms.
Cl ock: It is a virtual clock which increments automati-

cally based on period.

In a LABCAR project with multiple network mod-
ules, only one of the modules can be configured
with "Virtual clock" set to "t r ue", for the other
modules this should be configured as 'f al se".

Complete example

<?xm version="1.0"7?>
<net wor knodul e version="2.4">
<autosarfil es>

<file name="D:\LCO Config Files\ AUTOSAR Fi | es\ CAN- FD
\Filel. arxm ">

<ecus>
<ecu nanme="ecul">

<code-gen sinul ateEcu ="true" ski pCANRxMessages="f al se"
Enabl eSi gnal sFor HexMani p="true" Mani pul at ePDUTi nmi ngs="f al se" Enabl eSD-
Ti mi ngsMani p="fal se" Event G oupMCast Mani p="f al se"/>

<CAN- har dwar e- access>

<device-id cluster="ENG NE" boardid ="1" controllerid="1" 1SO-
Mode="true"/>

</ CAN- har dwar e- access>
<ETHERNET- har dwar e- access>

<devi ce-id device="eth2" ethProtocol ="802. 1Q' OVLAN="1798"
subnet s="subnet _1" di spl ayServi cel nfo="fal se"/>

</ ETHERNET- har dwar e- access>
</ ecu>

<ecu nanme="Defaul t">

LABCAR-OPERATOR V5.4.13 - User Guide 170



ETAS Working with LABCAR-IP

<CAN- har dwar e- access>
<device-id cluster="DEFAULT" boardid="0" controllerid="1" 1SO-
Mode="true" />
</ CAN- har dwar e- access>

<code-gen sinul ateEcu ="true" ski pCANRxMessages="fal se" Enabl eS-
i gnal sFor HexMani p="true" Mani pul at ePDUTi m ngs="fal se" Enabl eSDTi m ngs-
Mani p="f al se" Event G oupMCast Mani p="fal se"/>

<Col | ect Fr anesW t hout Sender s>unmapped, abc</ Col | ect FranmesW t hout Send -
ers>

</ ecu>

</ ecus>

<CAN- har dwar e- access>
<Clusters Nanmes=""/>

<device-id cluster="DEFAULT" boardid ="0" controllerid="0" |SO-
Mode="true"/>

<device-id cluster="ENG NE' boardid ="0" controllerid="1" |SO-
Mde="fal se"/>

<baud-rate cluster="DEFAULT" SBR ="500" FBR ="1000"/>
</ CAN- har dwar e- access>
<ETHERNET- har dwar e- access>

<device-id device="ethl" ethProtocol ="802. 1Q' OVLAN="1798" sub-
net s="subnet _1, subnet _2, subnet _3" di spl ayServi cel nfo="true"/>

</ ETHERNET- har dwar e- access>

<code-gen sinul ateEcu ="true" ski pCANRxMessages="true" Enabl eSi gnal s-
For HexMani p="true" Mani pul at ePDUTi nmi ngs="f al se" Enabl eSDTi mi ngsMa-
ni p="fal se" Event G oupMCast Mani p="f al se" | ncl udeSonel PMet hods="f al se"/>

<Di scar d- E2EDecode- Fai | ed- PDU val ue = "true" />

<di spl ay-settings PDUType ="Nane" serviceType ="Name" OfrSvcPrefix =""
ReqSvcPrefix="" Event G pPrefix ="eg_" ethPDUDirection = "fal se"

O r SvcHi erarchy="tx" ReqSvcHi erarchy="rx" ethHierar -

chy ="ETH' canHierarchy = "" groupByd uster="fal se" configureMethod-
Name="Met hods" />
</file>

<file name="D:\LCO Config Fil es\ AUTOSAR Fi | es\ CAN- FD\ Fi | e2. arxni ">
<ecus>
<ecu nane="ecu2">

<code-gen sinul ateEcu ="true" ski pCANRxMessages="true" Enabl eSig-
nal sFor HexMani p="t rue" Mani pul at ePDUTi m ngs="f al se" Enabl eSDTi m ngsMa-
ni p="fal se" Event G oupMCast Mani p="f al se"/>

<CAN- har dwar e- access>

<devi ce-id cluster="CHASSI S" boardid ="2" controllerid="2" 1SO-
Mode="true"/>

<baud-rate cluster="CHASSI S* SBR ="500" FBR ="1000"/>
</ CAN- har dwar e- access>
<ETHERNET- har dwar e- access>

<devi ce-id device="eth4" ethProtocol ="802. 1Q' OVLAN="1798"sub-
net s="subnet _2" di spl ayServi cel nfo="fal se"/>

</ ETHERNET- har dwar e- access>
</ ecu>
<ecu nanme="ecu3">

<code-gen sinul ateEcu ="fal se" ski pCANRxMessages="fal se" Enabl eS-
i gnal sFor HexMani p="t rue" Mani pul at ePDUTi mi ngs="fal se" Enabl eSDTi m ngs-
Mani p="f al se" Event G oupMCast Mani p="f al se"
I ncl udeSorel PMet hods="f al se"/>

<ETHERNET- har dwar e- access>
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<devi ce-id devi ce="eth4" ethProtocol ="802.1Q" OVLAN="1798" sub-
nets="subnet _1"/>
</ ETHERNET- har dwar e- access>
</ ecu>
</ ecus>
<CAN- har dwar e- access>
<Clusters Nanmes=""/>

<device-id cluster="DEFAULT" boardid ="0" controllerid="0" |SO-
Mode="true"/>

<device-id cluster="CHASSI S" boardid ="0" controllerid="1" |SO-
Mode="true"/>

</ CAN- har dwar e- access>
<ETHERNET- har dwar e- access>

<device-id device="eth3" ethProtocol ="802. 1Q' OVLAN="1798" sub-
net s="subnet _1, subnet _2, subnet _3" di spl ayServi cel nfo="true"/>

</ ETHERNET- har dwar e- access>

<code-gen sinul ateEcu ="true" ski pCANRxMessages="fal se" |ncludeSo-
nel PMet hods/ >

<Di scar d- E2EDecode- Fai | ed- PDU val ue = "fal se" />

<di spl ay-settings PDUType ="Both" serviceType ="ID" OfrSvcPrefix
="osvc_" ReqSvcPrefix="rsvc_" EventG pPrefix ="evgrp_" ethPDUDirection
= "true" configureMet hodName/ >

Of r SvcHi erarchy="0Cf f er edSer vi ces"
ReqSvcHi er archy="Request edSer vi ces" ethHi erarchy ="Ethernet"
canH erarchy = "CAN' groupByd uster="true"/>
<GTS>
<SubTl v- Ti meSynchroni zati on Et hTSynTLVFol | owUpTi meSubTLV="true" CRC-

Ti neFl ags="63" Et hTSynTLVFol | omUpSt at usSubTLV="true" EthTSynTLVFol | owU-
pUser Dat aSubTLV="t rue" />

</ GTS>
<User Mani pul ati on>
<CAN- CANFDFrane FrameDirection="Tx" SearchByName="withprofile6"/>
<CAN- CANFDFranme FraneDirection="Rx" SearchByNanme="FranmeW thNPDU" />
<CAN- CANFDFr ame FraneDi recti on="Bot h" Sear chByName="Fr an5i zeEqual ToCon-
tai nedPdus" />
<PduConfiguration Type="N-PDU' Direction="Tx" Mani pType="Hex" SearchP-
duByNane="npdu" />
<PduConfiguration Type="1-SI GNAL-|-PDU" Direction="Tx" Mani pType="Hex"
Sear chPduByNane=" " />
<PduConf i guration Type="Miltipl exed-1-PDU" Direction="Rx" Manip-
Type="Phys" Sear chPduByNane="DT1Mix" />

<PduConf i gurati on Type="CONTAI NER-|-PDU" Direction="Both" Manip-
Type="Bot h" Sear chPduByName="Cont ai ner pduane" />

<User Mani pul ati on/ >

</file>
</autosarfiles>
<Increment Virtual  ock val ue="true" period-nms="1" />
</ net wor knodul e>
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To update a Network module
If a referenced Autosar file (ARXML file) changes, it is necessary to update the
network configuration in LABCAR-IP.

1. Inthe Project Explorer, select a Network module.
P NewModule

2. Right-click and select Update.
The Network module is updated. The new code is generated.

“ NOTE

If errors occur during the update process, it is shown in the
"Application Log" window.

To remove a Network module
1. In the Project Explorer, select a Network module.
<# NewModule

2. Right-click and select Remove.
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3.8.3 Rest Bus Simulation of a Network Module

Network Module Hierarchy in ETAS Experiment Environment
The following figure shows the hierarchy of components in a Network module
for CAN/CAN-FD shown in the ETAS Experiment Environment:

@ LABCAR
= [ RTPC (192.168.40.14)
& U Hardware
= S Network
= {J caN
= (] New_CANCluster
= (I CANRx
# - Control
Sdn
= (] CanFrame_E2E_MSGRP
= ) hid_00000000_SignalPDU_MSignalGRP
# (] Statistics
S EE CRC2
8 £ E2E_INVI_Signale
B E2E_5QC2
& &) E2ECRC_Signall
&5 E265QC_Signal3
85 Rerv24_Signal2
ad TRy
8o TMAC
= () canTx
# ] Control
=
= (] CanFrame_EZE_MSGRP
=i (] hid_00000000_SignalPDU_MSignaiGRP
= Control
@S Enable
@& Trigger
=i (] Statistics
8 £y E2E_Err_Count
@ & E2E_Status
1 £» TriggeringCount
& TriggeringTime
8 ) TX_CMAC_Error_Counter
B E» TX_Count
a5 TX_Length
BE TX Time
@& e2E_CrRC2
®rE E2E_INV1_Signaké
mvE E2E_SQC2
8+ E2ECRC_Signall
W€ E2E5QC_Signal3
@ Rerv24_signalz
BETFV
mvE TMAC
=i (] CanFrame_Lengthsg
= (] hid_0D0D00000_PDUWithSignal8BCAN
& [ Contrel
# L Statistics
E signala_1b
WMETRY
WHETMAC
= (] DT1Mux_SPDef_DF1Cy3s_DPZMixCySsEVRSP2s
=l (] hid_00000960_DT IMux_SPCy1ms_DP1Cy3s_DP2ZMXCySSEVRSP2s
@ (] control
= (CJ hid_00000960_DT1_DP1Cy3s
4 ] control
% [ Statistice
@& DP1_OnChangeWoRep16Bit
®»E DPL_Pending8Bit
# (] hid_00000960_DT1_DP2MixCySsEVRSP2s
& (] hid_00000960_DT1_SPCylms
# [ Statistics
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The following figure shows the hierarchy of components in a Network module
for Automotive Ethernet shown in the ETAS Experiment Environment:

@ LABCAR
= [ RTPC (192.168.40.14)
] ’ Hardware
= S Network
@ [ caN
= ] CANRx
@ (J caNSlave
@ ) canTx
= ) Etharnat
=i ] EthernetPhysicalChannel
= ¥ EthernetRx
= Control
®E Enable
= {Z) OfferedServices
= J osve_2_1 0.3
= (| Control
8vE Enable
= J evgrp_3
= {Zl Control
B+E Enable
= ] Statistics
& £ EventGroup_ID
@ £ EventGroup_Subscriber_Count

S @
= 1 hid_00000c80_RX2TXCommunicationPDU
= 7] Control
@+E Enable
®E Trigger
= (] Statistics
B E26_Err_Count
85> e26_sratus
& £ TriggeringCount
8 > TriggeringTime
&> Tx_Count
B S TX_Length
BE TX_Time
®vE Signala_1b_1
= (] statistics
8 £ Offerservice_TX_Count
B service_ID

8 & service_InstancelD
8 £ Service_MajorVersion
8 £ Service_Minoryersion
= ] RequestedServices
S rsve 1101
=l Control
#»E Enable
= &l evgrp_1
= { Control
W +E Enable
=S
= (J hid_00000064_PduWithProfileSAtSignal
= ] statistics.
8 E2E_Err_Count
85 E2E_Status
a8 & RX_Count
&S RX_Length
a5 RX_Time
@ £» signal_sbwithProfile5_Corruptionsignal
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The Network module components are arranged as shown in the following fig-

ure:
Network Module
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L Tx/Rx
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Supported AUTOSAR Features
The following AUTOSAR features are supported in Network module.

Global Time Synchronization

The entire Network module can be synchronized by Global Time Synchroniza-
tion method specified in AUTOSAR. Currently the CAN/CAN-FD network and
the Automotive Ethernet networks can be synchronized together. This globally
synchronized time can be seen under every ECU as <ECUNane>_d obal -
SyncTi ne.

Support for Sub TLVs in AE
The support for Sub TLVs in AE is in addition to the existing support of SYNC
and FUP frames for GTS for AE.
Also, enablers for CAN/CAN-FD, AE SYNC and Follow-up packets are available.
Additionally the transmission of the following Sub TLVs as part of FUP mes-
sage from GTS time master is supported:

Time secured sub TLV

Status secured sub TLV

User data secured sub TLV
The Sub TLVs are enabled for transmission by default and can be configured in
NetworkConfiguration.xml.
<GTS>

<SubTl v- Ti meSynchroni zati on Et hTSynTLVFol | owUpTi nme-

SubTLV="true" CRCTi neFl ags="63"

Et hT-
SynTLVFol | omUpSt at usSubTLV="true" Et hTSynTLVFol | owpUs -
er Dat aSubTLV="true" />

</ GITS>
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Ethernet Monitoring
The Automotive Ethernet communication between two ECUs can be monitored
using this feature. The set up should look as below.

ECU1 I } ECU2

. J \ N

L3

Mirroring Device

W

LABCAR

Fig. 3-25 Automotive Ethernet communication set up between two ECUs

To monitor an ECU, the ARXML file of that ECU should be added to in Network
configuration XML and the tag ,simulatedECU" in Network configuration XML
hasto be set to ,false" for the ECU that needs monitoring. The mirroring device
is an external device that is capable of repeating the messages that are trans-
mitted through it. In the above diagram ECU1 transmits data from ECUT to
ECU2 via Mirroring Device and Mirroring Device repeats the message to LAB-
CAR.

On the ECU level, there is an enabler for monitoring an ECU. By default, the
AETH monitoring ECU value is disabled and thus the value is 0. If the value is 1,
the monitoring of the ECU is also activated. This should be enabled before the
corresponding receiver ECU is enabled.

“ NOTE

While monitoring, only the received messages will be displayed in the Experi-
ment Environment.

Reset Ethernet Subscription Acknowledgment for Monitor ECU

In the Network module, each Ethernet ECU has the new inport "power". The
default value of this inport is 1. These power inports are coupled with the actual
power buttons at your customer environment.

State Transitions Sequence considered for power button implementation:
During the simulation, the following sequence for subscriber and monitor ECU

is set:

a Power off the Monitor ECU first
b Power off the Subscriber ECU
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¢ Power on the Monitor ECU first
d Power on the Subscriber ECU

The following table shows the sequence of transitions.

Subscriber Monitor Functionality

ECU ECU
Power Power
State State

Power ON  Power ON - Communication starts for all ECUs
+ Statistics will increment for all ECUs
Event Group_Subscri be_ack will be set to
"1" for Subscriber ECU and Monitor ECU

Power OFF - Communication stops for Monitor ECU

+ Its statistics will stop

+ Event Group_Subscri be_ack will be set to
0

Power OFF + Communication stops for Subscriber ECU

+ Its statistics will stop

+ Event Group_Subscri be_ack will be set to
0"

Power ON - Interfaces will be up in the background

+ Statistics will not increment as there is no
Subscri beEvent G oupAck
Event Group_Subscri be_ack will be still set
to 0 as thereis no Subscri beEvent G oupAck

Power ON + Service discovery happens for Subscriber ECU

and Subscri beEvent G oupAck will be sent
to Monitor ECU

+ Communication starts for both Subscriber and
Monitor ECU

+  Statistics will start from 1.

+ Event Group_Subscri be_ack will be setto 1

E2E Protection
The following E2E Profiles are supported in LABCAR as per the AUTOSAR spec-
ification.

Profile 2
+ Profile 5
+ Profile 6
+ Profile 7

Update Indication Bits Support

Update indication bits configured under PDUs in ARXML need to have relevant
signals in Network module in ETAS EE.

Update bits can be configured for signals, signal groups and PDUs.

The length for these signals is 1 bit as it indicates only two possible values, 0 or
1.

The following examples from ARXML shows how the signal will be configured:
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Frame: PDU-To-Frame-Mapping attribute for PDUs

<PDU-TO-FRAME-MAPPING UUID="6C844EF5064230E19144D8CDDB18%780">
<SHORT-NEME>XDIS 6fa3k23mzg0k8w22i7udizgSc</SHORT-NRME>
<PACKING-BYTE-ORDER>MOST-SIGNIFICANT-BYTE-LAST</PACKING-BYTE-ORDER>
<PDU-REF DEST="SIGNAL-I-PDU">/PT_SENSOR/PKG_PT SENSOR/PDUS/APPL_ECU SCRCM3</PDU-REF>
<START-POSITION>0</START-POSITION>
<UPDATE-INDICATION-BIT-POSITION>0</UPDATE-INDICATION-BIT-POSITION>
</PDU-TO-FREME-MEPPING>

- PDU: I-Signal-TO-I-PDU-Mapping attribute for signals or signal groups

<I-SIGHAL-TO-I-PDU-MAPPING UUID="D6366FF29FF43D70863354A7301660CC">
<SHORT-NAME>XDTS_cokemvi5ez5y3zzw8sul6wngs</ SHORT-NAMEY
<PACKING-BYTE-CRDER>MOST-SIGNIFICANT-BYTE- LAST</PACKING-BYTE-ORDER>
<SIGNAL-REF DEST="I-SIGNAL">/PT_SENSOR/PKG PT_ SENSOR/I SIGNALS/PT SENSOR R1 AR/AirTemp Omtsd</SIGNAL-REF>
<START-POSITION>48</START-POSITION>
<TRANSFER-PROPERTY>PENDING</TRENSFER-PROPERTY>
<UPDATE- INDIGATION-BIT-POSITION>59</UPDATE- INDIGATION-BIT-POSITION>

</T-SIGNAL-TO-T-EDU-MAPRTNG>

3.8.3.2  Special Ports in a Network Module

Trigger
Triggers have a behavior similar to "SingleShot" in a NIC module. If there is a
value change with respect to a ‘Trigger' inport from '0' to "1, it will cause a trans-
mission of the respective PDU. By default, the value of a Trigger is '0".
+ If the user changes the value of a Trigger from '0' to 1", it will cause a
transmission once.
+ If the user changes the value of a Trigger from 1" to '0', it will not cause
any transmissions.
+ If the user changes the value of a Trigger from "1' to ‘2, it will not cause
any transmissions.

Enable

This inport is used to enable or disable the component. If itis set to “1”, then the
component is enabled. If it is set to “0”, then the component is disabled. The
default value for this inport at ECU level will be “0”. In all other components
(Frame\PDU), the default value is “1".

Statistics
This section provides the details about the statistics of the communication.
This section will be available at Module\ECU\PDU levels.

PDU Level Statistics
This section provides information to the user as to how many triggers
(cyclic\spontaneous\mixed) have occurred for PDU and how many transmis-
sions and receptions occurred for PDU.
= ] statistics
By TriggeringCount
By TriggeringTime
B ™ _Count
By T _Time

Fig. 3-26 PDU Tx Level Statistics
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= 7] statistis
B RX_Count
] 'E':D RX_Length
B £y RX_Time

Fig. 3-27 PDU Rx Level Statistics

FindService_HaveOffer
This outport is available under every consumed or requested service statistics
of ECUs. The possible values for this outport are "0" and "2".

The value 0 indicates that the service is requested but currently offered by pro-
vider ECUs.

The value 2 indicates that the service is requested and offered by provider
ECUs.

EventGroup_Subscriber_Count

This outport is available under every event group statistics of provided or
offered services of ECUs. The outport displays the count of ECUs that have
successfully subscribed to the event group.

EventGroup_Subscribe_Ack:

This outport is available under every event group statistics of consumed or
requested services of ECUs. The possible values for this outport are "0","1" and
2",

The value 0 indicates that the event group is not subscribed.

The value 1 indicates that the event group subscribed successfully with a pos-
itive acknowledgment from the service provider.

The value 2 indicates that the event group subscription was attempted but a
negative acknowledgment from the service provider was received.

E2E_Status:

This outport will be available under every received E2E protected PDU by the
different AUTOSAR profiles 2, 5, 6 and 7. For the values that are possible under
this signal, please refer to the AUTOSAR specification of E2E profiles.

SOMEIP Request/Response

SOMEIP request/response communication is a trigger-based communication.
When you set the trigger value from 0 to 1, a request shall be sent from client
TX and a response should be received at client RX.

ClientID

In SOME/IP methods, ClientID is available as inport at an ECU Control, initially
this contains the random value, but you can also manipulate this value (range
from 0 to 65535). In that case, your entered Client ID value will be used in the
request ID of request/response.
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ClientID is available as outport at RX level for requesting service and at both TX
and RX for Offered service. This outport contains the value sent by method
request.

SessionlD

In SOME/IP methods, the SessionlD is available as inport at TX for requesting
service, otherwise as an outport. The SessionID value should be unique and
with each request/response cycle, the SessionID should increment by 1 and
once its value reaches to 65535, the SessionID value should reset to 1.

SessionID value can also be set by user at TX of requesting service. In that
case, your entered session value will be used in request ID of request/response

Manipulations in a Network Module

DLC for CAN\CAN-FD frames:

Every transmitted CAN\CAN-FD frame will have an inport called 'DLC" which will
have the default length value from ARXML. The user can manipulate this value
during the simulation.

CRC, SQCs for E2E profiles
Every transmitted PDU protected by E2E profiles 2 or 5 or 6 or 7 will provide
inports for manipulating CRC and SQC signals. The behavior is defined below:

- Ifthe CRC\SQC signal inport value is < 0, the calculated value shall be
used during transmission.

- If the CRC\SQC signal inport value is >= 0, the manipulated value at
inport shall be used during transmission.

— The default value at inport should be -1 for CRC and SQC.

Length for E2E profiles:
Every transmitted PDU protected by E2E profiles 6 or 7 will provide inports for
manipulating Length signals.

The below signals are provided to support this feature.

= 2] FrameWithProfile6AtSignal CAN

= ¢ZI hid_00000000_PduWithProfile6AtSignal CAN
@ ] control
i ] Statistics
WrE CRC
BrE E2E Length
W rE E2E_MaxDatalength
W& E2E_MinDatalength
WrE Signal_tbyta
e sQC

wrEDLC

Fig. 3-28 Signals to support the length of E2E profiles
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E2E_Length:
Using this field, you can manipulate Length signals during transmission. The
E2E_Length field value will override the "DATA-LENGTH" field value present in
the ARXML file.

— The default value at inport is -1.

- If E2E_Length < 0 or > DATA-LENGTH, then the ARXML file value will

be used. Otherwise, the manipulated value will be used.

Along with the above condition, the E2E_Length should be in the below range:

— E2E_Length <= E2E_MaxDatalLength
— E2E_Length >= E2E_MinDatalLength

E2E_MaxDatalLength:
You can override the "MAX-DATA-LENGTH" field value present in the ARXML
file.
— The default value at inport is -1.
- If E2E_MaxDataLength signal inport value is < 0 or > MAX-DATA-
LENGTH, then the ARXML file value will be used. Otherwise, the
manipulated value will be used.

E2E_MinDataLength:
You can override the "MIN-DATA-LENGTH" field value present in ARXML file.

— The default value at inport is -1.

- If E2E_MinDatalLength signal inport value is < 0 or > MIN-DATA-
LENGTH, then the ARXML file value will be used. Otherwise, the
manipulated value will be used.

- If E2E_MaxDatalength < E2E_MinDatalLength, then an error message
is displayed.

FreshnessMode
This inport will be available under every ECU. The possible values for this inport
are described below:
— Value 0: Use the freshness value based on customer specific calcula-
tions.
- Value 1: Use the freshness value at inport "FreshnessManip".
— The default value at inport is 0.

SwitchToHex
Every signal in a transmitted PDU will have a "switchToHex" to decide the
behavior of the signal inport. Possible values for this signal and the behavior
are described below:
— Thevalue Oindicates that the signal inport is interpreted as a physical
value. This is the default value for every "SwitchToHex'".
— The value 1 indicates that the signal inport is interpreted as a hexa-
decimal value.
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User Add-Ons for AUTOSAR Rest Bus Simulation

In the AUTOSAR CAN/CAN-FD Network, the frame contains PDUs. The PDUs
will have signals which is the actual data to be transmitted on the bus. Every
frame and PDU will have its own properties configured in the ARXML file.The
Network module in the LABCAR project provides an option to manipulate some
of the frame/PDU properties and signal values by providing inputs. In addition,
further manipulation of other properties/contents can also be done by provid-
ing the user-defined methods for frames/PDUs in the generated code.

For CAN/CAN-FD, the network module provides the method signatures to
manipulate frame, PDU properties and content. You can manipulate these
properties/content in the definition of the methods.

Since the AE contains no frames, the network module for Automotive Ethernet
(SOME/IP) provides the method signatures to manipulate only the PDU proper-
ties, and you can manipulate these properties in the definition of the methods.
With this requirement you are able to manipulate the content of the CAN/
CANFD Frames and PDUs at physical (computed value) and hex (Raw bytes)
levels for both transmitted and received PDUs and CAN/CANFD Frames.

Types of PDUs which can be Manipulated:
SignallPDUs

Multiplexor PDUs and their static and dynamic parts
Container PDUs and Contained PDUs

NM-PDUs

GENERAL-PURPOSE PDUs

Secured-PDUs

N-PDUs

GENERAL-PURPOSE-I-PDUs

DCM-I-PDUs

CAN\CAN-FD Frames Properties for Manipulation:
User-defined code can manipulate frame bytes, DLC at Tx and Rx side.
User-defined code can manipulate frame bytes, DLC, ID, Enable at Tx
side.

PDUs Properties for Manipulation
User-defined code can manipulate PDU and contents at physical or hex
level.

User-defined code overwrites normal transmission or reception behavior
by providing access to PDU properties like cycle time for Cyclic PDUs,
Repetition count, Repetition delay for Event based PDUs, Time-out, Trig-
ger, Threshold for Container PDUs etc..

To test User-Defined Methods
You can configure the pdu/frame name in
Net wor kConf i gur ati on. xm as shown below:
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<User Mani pul ati on>
<CAN- CANFDFr ame FrameDi recti on="Tx" Sear chByName="wi t h-
profil e6" />
<CAN- CANFDFr ame FraneDi recti on="Rx" Sear chBy -
Nane="Fr ameW t hNPDU" />
<CAN- CANFDFr ane FraneDi recti on="Bot h" Sear chBy -
Name="Fr anSi zeEqual ToCont ai nedPdus" />
<PduConfiguration Type="N-PDU' Direction="Tx" Manip-
Type="Hex" SearchPduByName="npdu" />
<PduConfi guration Type="1-SI GNAL-|-PDU" Direction="Tx"
Mani pType="Hex" Sear chPduByNane=" " />
<PduConfiguration Type="Miltiplexed-1-PDU" Direc-
tion="Rx" Mani pType="Phys"
Sear chPduByNane="DT1Mux" />
<PduConfi gurati on Type="CONTAI NER-|-PDU"' Direc-
tion="Bot h" Mani pType="Bot h"
Sear chPduByNane=" Cont ai ner pduane" />
<User Mani pul ati on/ >
Save the project. The User Def i nedMet hods. h file will be generated
with all user-defined methods declarations in path
Tar get _RTPC\ CModul es\ nodul eNane\ User Def i nedMet hods\
User Def i nedMet hods. h.

You have to create the User Def i nedMet hods. c file in the path

Tar get _RTPC\ Cvbdul es\ nodul eNane\ User Def i nedMet hods.
Include User Def i nedMet hods. h and <ar net _t ypes. h>tothe C
file and provide a definition for all the methods declared in the header
file.

Build the LABCAR Project.

In LABCAR-EE, you should be able to see the manipulated pdu/frame
contents after the simulation.

Signature of User-Defined Methods
The signature of user-defined methods for each PDU varies based on its type
and can be found below.

To define a common signature for user-defined methods, the Cycle time, Repe-
tition count, Repetition delay variables are added for all types of PDUs even if
these variables are not applicable for some use cases. (For example: Repetition
count and delay are not applicable for cyclic PDUs, Cycle time is not applicable
for trigger based PDUs).

Frame Signature

voi d User Mani pul ati on_TX FraneByt eArray_FraneName(
uint32_t* id, unsigned int* dlc, bool* enable, unsigned
char* byteArray);

voi d User Mani pul ati on_RX FraneByt eArray_Fr aneNanme
(unsigned int* dlc, unsigned char* byteArray);
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I-Signal-I-Pdu : Transmitter and Receiver

voi d User Mani pul ati onTx_Byt eArray_PduNane(ui nt32_t* id,
uint32_t* dlc,uint64_t* cycle_tinme_ns, uint32_t*
rep_count, uint32_t* rep_period_ns, unsigned char*

byt eArray);

voi d User Mani pTxPhys_PduNane( Pdunane_PhysVal ues_t *

pSi gnal s);

voi d User Mani pul ati onRx_Byt eArray_PduName( (ui nt32_t* dlc,
unsi gned char* byteArray);

voi d User Mani pRxPhys_PduNanme( PduNanme_PhysVal ues_t *
pSi gnal s);

typedef struct

{

doubl e Si gnal _NewSi gnal ;

doubl e Si gnal _NewsSi gnal _1;

doubl e Si gnal _NewSi gnal _2;

} PduNane_PhysVal ues_t ;

PduNane_PhysVal ues_t Pdunanme_PhysVal ues;

General-Purpose-Pdu : Transmitter and Receiver

voi d User Mani pul ati onTx_Byt eArray_PduNane(ui nt32_t* id,
uint32_t* dlc,uint64_t* cycle_tinme_ns, uint32_t*
rep_count, uint32_t* rep_period_ns, unsigned char*

byt eArray);

voi d User Mani pul ati onRx_Byt eArray_PduNanme( (ui nt32_t* dlc,
unsi gned char* byteArray);

General-Purpose-I-Pdu : Transmitter and Receiver

voi d User Mani pul ati onTx_Byt eArray_PduNane(ui nt32_t* id,
uint32_t* dlc,uint64_t* cycle_time_ns, uint32_t*
rep_count, uint32_t* rep_period_ns, unsigned char*

byt eArray);

voi d User Mani pul ati onRx_Byt eArray_PduName( (ui nt32_t* dlc,
unsi gned char* byteArray);

N-Pdu : Transmitter and Receiver

voi d User Mani pul ati onTx_Byt eArray_PduNanme(ui nt32_t* id,
uint32_t* dlc,uint64_t* cycle_tinme_ns, uint32_t*
rep_count, uint32_t* rep_period_ns, unsigned char* byte-
Array);

voi d User Mani pul ati onRx_Byt eArray_PduName( (ui nt32_t* dlc,
unsi gned char* byteArray);
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NM-Pdu : Transmitter and Receiver

voi d User Mani pul ati onTx_Byt eArray_PduNane(ui nt32_t* id,
uint32_t* dlc,uint64_t* cycle_tinme_ns, uint32_t*
rep_count, uint32_t* rep_period_ns, unsigned char* byte-
Array);

voi d User Mani pTxPhys_PduNanme( Pdunanme_PhysVal ues_t* pSig-
nal s);

voi d User Mani pul ati onRx_Byt eArray_PduNanme( (ui nt32_t* dlc,
unsi gned char* byteArray);

voi d User Mani pRxPhys_PduNane( PduNane_PhysVal ues_t * pSig-
nal s);

DCM-I-Pdu : Transmitter and Receiver

voi d User Mani pul ati onTx_Byt eArray_PduNane(ui nt32_t* id,
uint32_t* dlc,uint64_t* cycle_tinme_ns, uint32_t*
rep_count, uint32_t* rep_period_ns, unsigned char* byte-
Array);

voi d User Mani pul ati onRx_Byt eArray_PduNanme( (ui nt32_t* dlc,
unsi gned char* byteArray);

Multiplexor-Pdu: Transmitter and Receiver

voi d User Mani pul ati onTx_Byt eArray_PduNanme(ui nt32_t* id,
uint32_t* dlc, unsigned char* byteArray, double* selec-
tor Fi el dval ue);

voi d User Mani pul ati onRx_Byt eArray_ _PduName(ui nt 32_t*

dl c, unsigned char* byteArray);

Multiplexed_pdu : Transmitter and Receiver
voi d User Mani pul ati onTx_Byt eArray_PduNanme (Signature
based on the type of static/dynam c pdu);

voi d User Mani pul ati onRx_Byt eArray_ _PduNanme (Signature
based on the type of static/dynam ¢ pdu);

Container PDU: Transmitter and Receiver

voi d HexMani pTx_PduNane(ui nt 8_t *contai ner Tri gger,
uint64_t *Container Threshol d_si ze, uint64_t *container -
Ti meQut _ns);

voi d User Mani pul ati onRx_Byt eArray_PduNane( (ui nt32_t* dlc,
unsi gned char* byteArray );

Contained-PDU : Transmitter and Receiver

voi d User Mani pul ati onTx_Byt eArray_PduNane( Si gnat ur e based
on type of contained pdu + uint8_t *containedPduTri gger,
ui nt 64_t *cont ai nedPduTi neQut _ns, AggregatorFunc *Lastls-
Best Or Queued) ;

voi d User Mani pul ati onRx_Byt eArray _PduNane(ui nt32_t* dlc,
unsi gned char* byteArray );
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Secured-Pdu/Authentic pdu : Transmitter and Receiver

voi d User Mani pul ati onTx_ByteArray_ PduNanme( Signature
based on the type of authentic pdu, uintl6_t* datald,
doubl e* tfv, double* tmac);

voi d User Mani pul ati onRx_Byt eArray _$pduName$( uint32_t*
dl ¢, unsigned char* byteArray, uintl6_t* datald, double*
tfv, double* tnac);

Example of C code for User-Defined Methods
A CAN/CANFD Frame

void frameName( uint32_t* id, unsigned int* dlc,
unsi gned char* byteArray, *enable )

{
*id = 4;
*dlc = 5;
*enable = true; // possible values: true/false
*(byteArray+0) = 1;
*(byteArray+2) = 12;
}

B Physical Manipulation of Tx and Rx Pdu
voi d pdunane (PduName_PhysVal ues_t* pSignal s)
{

pSi gnal s- >si gnal name = 2; //

For physical manipulation of the PDU, the signal names and the struc-
ture of PduNane_PhysVal ues_t can be found in the
Si gnal Structure. hfile.

C ISignallPdu Hex Manipulation Method
voi d pdunane(uint32_t* id, uint32_t* dlc,uint64_t*
cycle_tine_ns, uint32_t* rep_count, uint32_t*
rep_period_ns, unsigned char* byteArray)

{
*dlc = 2;
*cycle_time_ns = 3000000000; //only for cyclic pdus
*rep_count = 5; /lonly for trigger based
pdus where repetition
count > 0 &
repetitonDelay > 0
*rep_period_ns = 4000000000; //only for trigger based
pdus
*(byteArray+0) = 1;
*(byteArray+1l) = 1;
*(byteArray+2) = 1;
}

LABCAR-OPERATOR V5.4.13 - User Guide 188



ETAS

Working with LABCAR-IP

D Multiplexed Pdu Hex Manipulation Method

voi d nuxpduname (uint32_t* id, uint32_t* dlc,
unsi gned char* byteArray, double*
sel ect or Fi el dval ue)

{
*sel ect or Fi el dval ue = 1;
}
Secured ISignallPdu Hex Manipulation Method
voi d securedpduname(uint32_t* id, uint32_t* dlc,

unsi gned char* byteArray, uintl6_t* datald, double*
tfv, doubl e* tnac)

{
*(byteArray+0) = 1;
*(byteArray+1) = 1;
*(byteArray+2) = 1;
*tfv =2;
*tmac = 41,

}

Container Pdu Hex Manipulation Method

voi d pdunanme(uint8_t *containerTrigger, uint64_t
*Cont ai ner Threshol d_si ze, uint64_t
*cont ai ner Ti meQut _ns, unsi gned char *byteArray)"
{
*dl c= 5;
*cont ai ner Tri gger = Cont ai ner _DEFAULT_TRI GCGER;
/] Possible values : Container_DEFAULT_TRI GGER
or Cont ai ner _FI RST_CONTAI NED_TRI GGER
*Cont ai ner Thr eshol d_si ze = 5;

*cont ai ner Ti meQut =1000000000;
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G Contained Pdu in Container Pdu

voi d pdunane(ui
cycle_tine_ns,
rep_period_ns,

uint8_t *contai

*cont ai ner Ti meQut _ns,

nt32_t* id, uint32_t* dlc,uint64_t*
uint32_t* rep_count, uint32_t*

unsi gned char* byt eArray,

ner Trigger, uint64_t

Aggr egat or Func

*Last | sBest Or Queued)

*Last | sBest Or Queued = Cont ai nedPdu_Last | sBest ;

2
Cont ai nedPdu_Last | sBest or
Cont ai nedPdu_Queued

*cont ai nedPduTri gger = Cont ai nedPdu_TRI GGER_NEVER;, //

Cont ai nedPdu_TRI GGER_NEVER or
Cont ai nedPdu_TRI GGER_ALWAYS

10000000000,

{
*dlc = 6;
(byteArray +0)=6;
Possi bl e val ues :
Possi bl e val ues :
*cont ai ner Ti neQut _ns =
}

Sequence of User Manipulation Methods

The following figure Fig. 3-29 shows the sequence of user manipulation meth-
ods for the transmitter (Tx) and the reciever (Rx) when the manipulation is
enabled at Pdu Physical level, at its Hex level as well as at its Frame level.

The execution order of manipulation methods
when the manipulation is enabled at

Pdu Physical level, Pdu Hex level and

at Frame level for transmitter (Tx):

1. Pdu Physical level manipulation

!

2. Pdu Hex level manipulation

!

3. Frame level manipulation

Frame Transmission

The execution order of manipulation methods
when the manipulation is enabled at

Pdu Physical level, Pdu Hex level and

at Frame level for reciever (Rx):

Frame level manipulation

!

2. Pdu Hex level manipulation

!

3. Pdu Physical level manipulation

—» 1

Fig. 3-29  Sequence of user manipulation methods

Usage of OpenSSL Library

To calculate CMac using OpenSSL's methods, do the following

1. Include the header file #i ncl ude <openssl/cmac. h>in
User Def i nedMet hods. c .

2. Use OpenSSL's methods like CMAC_xxx() in the user defined
method and calculate CMac as shown in the example in

Fig. 3-30.
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3.8.5 Manipulating a Selector Field for Multiplexed PDU using
Inport Signal
Multiplexing (MUX) is used to transport varying COM I-PDUs at the same posi-
tion in a single multiplexed I-PDU. A multiplexed I-PDU consists of a dynamic
part, a selector field and an optional static part. According to the value of the
selector field, the dynamic part can have a different layout.
To manipulate a selector field (SF)
1. Provide Mani pul at eSel ect or Fi el d="true" in
Net wor kConf i gurati on. xm .
> Aselector field inport will be generated under every transmitter
multiplexed PDU.
> The selector field inport name will be the name of the initial
dynamic part signal to which the data filter is applied (Selector
Field Signal).
The default value for the selector field inport is -1.

Possible values for the selector field inport:
-
« valid SF val ue (selector field values provided in ARXML)
» invalid SF val ue (value other than -1 and valid SF value)

The following Tab. 3-1 shows the communication of a MUX PDU when the
selector field (SF) is manipulated.
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Selector field value  Transmission of MUX PDU

-1 - Transmitting the dynamic parts under MUX PDU at
TMTT value in a sequential manner
Example: assuming all the dynamic parts are having
the same cycle time
- DP1 =100 ms; DP2 = 100 ms; DP3 = 100 ms
— At 100 ms: the DP1 is transmitted
— At 200 ms: the DP2 is transmitted
- At 300 ms: the DP3 is transmitted
— At 400 ms: the DP1 is transmitted
— At 500 ms: the DP2 is transmitted
— The repetition continues

Valid SF value +  Transmitting only the dynamic part at TMTT whose
datafilter evaluation is true
Example: SF value of DP1 = 1 and Datafilterresult =
true (MaskEqualsX=true) and TMTT = 100 ms
- SFvalue of DP2 =2
— SFinport value = 1
— Transmitting only the DP1 at 100 ms

Invalid SF value + The datafilter evaluation results to false for all

dynamic parts

Transmitting the initial dynamic part with payload 0

and invalid SF

Example: SF value of DP1 = 1 and this initial dynamic

part:

- SFvalue of DP2 =2

— SFinport value = 4

— Transmitting DP1 at TMTT with SF = 4 and pay-
load = 0

- Atreceiver, this dynamic part will be rejected as it
is invalid SF

Tab.3-1  Communication of the MUX PDU when SF is manipulated

For any invalid selector field value, the below warning message is displayed in
the hardware log in ETAS Experiment Environment.

'Entered Sel ector Field value is invalid, and it m ght get
truncated to selector field length. At the receiver end,
depending on the received selector field value, the
correspondi ng dynam ¢ part either gets accepted or
rejected.”

LABCAR-OPERATOR V5.4.13 - User Guide 193



ETAS

Working with LABCAR-IP

Customer Specific

Default value =
When the SF Inport Value
=-1 No Data Fitters will
be applied

All the DPs gets
itted at TMTT

time in cyclic order
one after the other

BN

2367

DPs gets

at TMTT timing

For all the valid SF
values always the

Selector Field Inport

Data Filter
avaluation”

d at]

ManipulateSelectorFieldboolgan

default value= False
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atribute)

1458200
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Invalid Valug

Data Filter evaluation
=false

No

MUX gets transmitted at |
TMTT timing with Payload

setto 0.
" | SF bits are sel to SF value)

Fig. 3-31  Workflow Diagram - Customer specific

he receiver end

o see Fig. 3-32 on page 195
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Generic

ESelecior Fizl
Signals
Values ofall DPs
are considersd
[Data filters are
applied on them

DFE-> 5F sgnal Value=
z

DFT-> 5F sgnal Value=
&

True TMFT False
I defined
OF gets i
TMTT timin: MUX isnot
DF2 and DF CF gets transmitted transmitted

atTMFT timing

Seleced 5F value
gets transmitted
fom comesponding
DF from where it
gets triggersd

Valid SF
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SF .
. DPT> SF signal Value=
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Fig. 3-32  Workflow Diagram - Generic
o see Fig. 3-31 on page 194
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The above feature is tested only for below timing related specifications.
- Cyclic timing mode only and also the cycle time for all the dynamic
parts is the same.
= TMTT (Transmission-Mode True-Timing)

3.8.6 User-Defined C Code
In network module, it is possible to add further user-defined code to the auto-
matically generated code to manipulate or extend the content of frames or sig-
nals.
To declare user-defined code
1. In the main menu, select Project — Options.

2. Inthe "Options" window, select the "Modules" tab.

NM_Project Options X

General Modules Events

RTPC

Module Propeies

Link to External Files
Matlah Search Path

Parameterization M-Files

Use Links Within Modle!

3. Select a network module and click Link to External Files.

The "Select External Files for Compilation and Linking" window
opens.
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4. Select the source file(s) to be integrated.

Select Extenal Files for Compilation and Linking X

Modle Path  [DALCO_ProjectsiNM_ProjectTargel RTPCICModulesiNM_Temp\

CurentPath [$(CModuleDifNM_Temp\UserDefinedhethors

Select Additional Include Directories and Source or Object Files

Select Directory: Selected Include Search Paths
$(CMoculeDINNM_T
$(CModuleDI{NM_Temp\eggs

> | $(CModuleDinfiNM_T M:
$(ChMoculeDin\NM_Tempipdus
$(CModuleDin\NM_TermpiUserD

© Parent J
J UserDefinedMethods

SelectFile: Selected C Source Files and Object Files:
[\UserDefinedMethods.c] “ModuleDinNM_T ~
duleDin\NM_Te

duleDin\NM_Te
duleDin\NM_Te
ModuleDin\NM_T
duleDif\NM_Temp\UserD JserDei

N messaa

Select File: Selected Library Files:

“ NOTE

Only files in the module directory can be selected.

The selected files are shown in the "Selected C Source Files
and Object Files" field.

5. Click OK.

These files are then always compiled and linked when code is
generated.

6. Exit the "Options" tab using OK.

“ NOTE

LCO cleans up the ‘Model’ folder during code generation process. Do not link
or place file(s) directly inside the 'Model' folder.

You need to place the required user defined file(s) inside
‘UserDefinedMethods’ folder only. The code generation process deletes the
file(s) if placed outside.

Distribute CAN/Ethernet Send PDUs

The send buffer of the CAN/Ethernet card can store only a limited number of
frames. Send PDUs may be lost if cycle time selected which lead to the sent
PDUs being collected at certain times.

For example, if 5 PDUs are sent in a 10 ms cycle time, 20 ms cycle time and 100
ms cycle time, this could lead to a pile-up at n*20 ms (n = 0, 1, 2, ...) and partic-
ularly at n*100 ms.
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The “Distribute CAN/Ethernet Send PDUs" prevents such pile-ups or possible
data loss by sending individual PDUs (when being sent for the first time) with a
slight delay in comparison to other PDUs.

This feature is enabled by default in a network module.
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NIF Modules (Network Integration FlexRay)

LABCAR-NIF V5.4.13 (Network Integration FlexRay) is a LABCAR-NIF V5.4.13
module type in LABCAR-OPERATOR V5.4.13. It enables simple testing of ECU
functions incorporating FlexRay communication.

The entire FlexRay bus configuration is read in from a data model which has
been created previously using software from the company Elektrobit called EB
tresos Busmirror. LABCAR-NIF V5.4.13 then automatically creates source code
for the residual bus to be simulated in the form of a NIF module. User-specific
code can be added to this.

The signals of the NIF module which correspond to the signals on the FlexRay
bus are available in the Connection Manager and can be connected with sig-
nals of other modules there.

“ NOTE

LABCAR-NIF V5.4.13 uses the "StringTemplate.NET" and "ANTLR" libraries —
please take the license conditions detailed in “Appendix” on page 396 into
consideration.

Hardware Requirements

To be able to run FlexRay bus simulations, you need one or more PCI boards of
the type EB 5100 or EB 5200 from the company Elektrobit Automotive on the

Real-Time PC simulation target. Mixed operation is also possible — one board
can be addressed per NIF module.

You can also order this FlexRay interface from ETAS - the following table con-
tains the order data:

Order Name Order Number
EB 5100 Elektrobit FlexRay Interface Solution ~ F-00K-106-407
EB 5200 Elektrobit FlexRay Interface Solution ~ F-00K-108-467

Software Requirements
A license for the "EB tresos Busmirror" software (4.6.x or higher) is required
from Elektrobit to generate the files to be imported for residual bus simulation.

“ NOTE

Due to the conversion of the ETAS RTPC operating system to 64 bits, ver-
sions < 4.6 are no longer supported. When migrating older LABCAR-OPERA-
TOR projects to the current version, NIF modules based on EB tresos bus
mirror versions no longer supported are not changed. These modules can
then no longer be edited or run on the Real-Time PC, and must be replaced by
new NIF modules.
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Creating the Necessary Files with EB tresos Busmirror

For the integration of the FlexRay bus configuration in LABCAR-OPERATOR, the
data model and the binary files that can be run on the EB5100 or EB5200
boards have to be imported from an EB tresos Busmirror project.

BMCf g. t db
Firmware. ttc

For details of how to create these files, refer to the EB tresos Busmirror docu-
mentation.

Creating a FlexRay Module

Once the data model and the executable binary files have been generated with
EB tresos Busmirror, they can be integrated into the LABCAR-OPERATOR proj-
ect. Use the module wizard to add a new NIF module.

To add a FlexRay module
1. Create a new or open an existing LABCAR-IP project (see 3.1.3
on page 24).

2. Inthe "Project Explorer’, select a target folder.
3. Right-click and select Add Module.

Project Explarer - x

Project Title

- [ Tangets

= S
Bt AddMode |

Edit OSConfiguration

. Inthe "Add Module Wizard", select Add FlexRay Module.
. Click Next.

. Enter a module name.

. Click Finish.

> In the "Project Explorer", a new module is added.

N o o b
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3.9.3 Linking to the EB tresos bmc Tool Suite
The window of an NIF module is divided into two sections: "EB tresos bmc File
import" and "Settings".

EBtresos bme File import
EB tresos bme project directory.
Tool Chain Version | 4.11x Use Target User Modules [ s e
Search Filter - Al None Al None Al None
Name Use EB Maid Manipulation  UseEB Maid Diagnostic Use FlexRay Monitor e
e
Settings
Calculation Mode Base Rate -
Switch transformation mode for Sent signals to spontaneous @]
Generate Target Communication flags as Parameters =]
Send/Receive signals InvalidValue when Frame or PDU is disabled &
Generate Code for Coded Vialue treatment for signals with physical comversions (=]
Board Index o
RTPC Compile Optimization Level

1. Inthe "EB tresos bmc project directory" field select the EB
tresos project whose data model and executable binary files
you want to import into the NIF module.

2. Save the NIF module.

Synchronizing EB tresos bmc Files and Generating NIF Module Source Code
The source code is always generated whenever the module is saved or the
external files are synchronized. Working copies of the imported EB tresos bmc
files are generally accessed when source code for the NIF module is generated.
Thanks to a synchronization mechanism, these external files can be re-
imported into the NIF module.

This procedure can be automated:
- The automatic synchronization is enabled with the "Import
files when generating code" option.

- Enabled: The files are always synchronized before code is
regenerated. The code is then generated based on the syn-
chronized files.

- Disabled: The files are only synchronized manually. The
manual synchronization and the subsequent code genera-
tion are then run manually via the button.

“ NOTE

If user code that has been generated manually is used in the
NIF module, it is not integrated into the NIF module source
code until the code is generated.
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Integration of Target User Modules (EB MAID)

EB tresos bmc makes it possible to integrate additional functionality in the exe-
cutable binary file using Target User Modules (TUM). The interfaces of these
TUMs are stored in TUM descriptions. These TUM descriptions can be used to
generate additional source code for the NIF module enabling communication
with the TUM during runtime.

Enable the support of TUMs with the option "Use Target User
Modules".

“ NOTE

If this is disabled, the TUM description is ignored and there is
no code generation for the EB MAID support.

Module Configuration

The window of an NIF module is divided into two sections: "EB tresos bmc File
import" and "Settings". Edit the relevant options in the "Settings" field and save
the NIF module.

Adapting the Clock Time of the NIF Module on the Real-Time PC

The clock time of the SendReceive task is generally T ms. The necessary calls
for complete signal exchange between the NIF module and the application on
the board are distributed evenly over five calculation slots.

Each time the SendReceive task is executed, a single calculation slot is run
although its share of the overall exchange is synchronized between the NIF
module and the board. The calls for exchanging the signals of an individual
PDU also modulated with the FlexRay Cycle Repetition of the corresponding
FrameTriggerings ensuring that the Real-Time PC and the board are utilized as
evenly as possible.

This means that the entire signal exchange is completed after a total of 5 ms.
Changing the clock time can result either in optimized performance (clock time
>1 ms) or in an increase in synchronization (clock time < T ms).

In the "Settings" field, select the divisor for the period under
"Calculation Mode Base Rate".

Possible values are: 1/8,1/4,1/2.1,2, 4 and 8.
1/8 = increased performance (effectively 8 ms)
8 = increased synchronization (effectively 125 ps)

“ NOTE

The actual execution of read and send communication for a frame or PDU
takes place in whole-number multiples of the clock time of the NIF module.
The relevant clock time of a frame or PDU is taken from the underlying data
model.
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Optimizing Performance and Avoiding Rival Signal Values

To minimize the number of times the functions for exchanging send signals are
called, these are only run as necessary when the value of the signal to be sent
has changed since the last call. This can optimize performance.

- Select this option by enabling "Switch transformation mode for
Sent signals to spontaneous”.

Generating the Target Communication Flags as a Parameter

To control communication for frames or PDUs or to control bus communica-
tion, both an "Enable" and "Idle" control signal are generated per frame or PDU;
"CommeEnable" and "HardBoundaries" are generated for bus communication.
This option is used to select whether these signals are generated as inports or
as parameters.

The signals for the output of the timestamp of the last change of a receive PDU
are always generated as an outport.

InvalidValue Signal with a Disabled signal "enable" port

If a frame or PDU has been disabled during runtime via the "Enable" signal, this
option controls whether in this case the "InvalidValue" from the FlexRay data
model should be sent or received as a substitute value for each signal.

Support of symbolic values in the case of signals with scaling

If a FlexRay signal has scaling for converting the transmitted raw value into
physical variables, "symbolic values" are often used (e.g. to transmit an error
state). These symbolic values must not be subjected to scaling in the process.

To be able to distinguish a scaled physical value from an unscaled symbolic
one, additional inports and outputs can be generated with which this behavior
can be controlled at execution time.
- To run this code generation, activate the option "Generate
Code for Coded Value treatment for signals with physical con-
versions".

Supporting Several EB5100 or EB5200 in an Real-Time PC

Several independent LABCAR-NIF modules can also be generated - the rele-
vant EB5100 or EB5200 (within the directory structure of the LABCAR-OPERA-
TOR-project) is identified via the board index.

- Enter the index under "Board Index".

Compile Optimization Level

With the "RTPC Compile Optimization Level" switch, the optimization level of
the Build environment on the Real-Time PC can be determined. This option cor-
responds to the optimization level that can be set via the Real-Time PC Web
Interface but only applies to the generated source code of the NIF module.
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3.9.5 Linking the NIF Module to the LABCAR-OPERATOR Project
To save the module configuration
- Select File — Save.

The module configuration is saved and the source code of the
module generated. The module is then integrated into the LAB-
CAR-OPERATOR project and shown in the Project Explorer.
Project Explorer x
-] Targets
-] RTPC
2% RAexRayModule
@ Hardware

After successful code generation, a directory with the follow-
ing files and directories is created for the NIF module.

MaodelData B hame
Target RTPC DataModel
CModules . MappingFiles
FlexRayModule . RuntimeData
DataModel UserCode
MappingFiles || FlexRayCode.c
RuntimeData || FleRayCodeh
UserCode || FlexRayModulelmd
codegen | FlexRayMonitorxml
os 2] FlexRayProperties.xml
RTIO

To update the OS Configuration and Connection Manager
1. Toggle to the "OS Configuration” tab.

2. Click Update Processes.

> The tasks and processes created for the NIF module are dis-
played.

3. Toggle to the "Connection Manager" tab.
4. Click Update Ports.

> Allinputs (send payloads) and outputs (receive payloads) of
the data model are displayed.

To compile the module
1. Select Project — Build

or
1. Click the Build LABCAR Project icon.

3
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3.9.6 User-Defined Code and Adaptations
As an extension to the NIF module source code generated automatically from
the data model, manually created source code can also be integrated. The code
fragments to be inserted are injected at the relevant points of the generated
code using dummies.

Files for Code Fragments

The NIF module directory contains a subdirectory for integrating manually cre-
ated source code:

..\ <nodul e_nane>\ User Code\ *. f ragnment . c

Every file in this directory that has the file ending . f r agnment . c is evaluated as
a code fragment. The format of these files is as follows:

/ /[ Code | ocation Indicator 1]

<user code>

/1 [ Code | ocation Indicator 2]

<user code>

“ NOTE

If manually created user code is used in the NIF module, this is not integrated
into the NIF module source code until code is generated.

Code Location Indicator

The start of a code fragment is specified by defining the code location indica-
tor. The code location indicator is enclosed in square brackets and specified as
a comment line in the source code.

The code location indicator is followed by the source code to be integrated that
isinserted into the NIF module by the code generator. The code ends before the
next code location indicator — the format of the code location indicator takes
the form of one of the following variants:

Specific Code Location Indicators with Global Context

/'] [ <CodePoi nt >]

CodePoi nt is a text marker in the generated source code at which the user
code is inserted. There are global text markers which only appear once in the
generated source code. No further information specifying the location has to
be entered for these.
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Valid text markers for CodePoi nt in this variant are:
/ /[ decl arati ons]

//[beforelnit]

/l[afterlnit]

/[ bef or eSend]

/ /[ af t er Send]

/1 [ bef or eRecei ve]

/ /[ af t er Recei ve]

/[ beforeExit]

/l[afterExit]

Specific Code Location Indicators with PDU and Signal Context

For other text markers, there are several instances, e.g. per payload or per sig-
nal. For these text markers, further identifiers must be specified to indicate the
context and object to which the code location indicator refers:

/1 [ <CodePoi nt >: <cont ext >: <obj ect >]

Valid text markers for CodePoi nt in this variant are:

/1 [ bef ore: cont ext : obj ect]

/' /[ bef or eUnl ock: cont ext : obj ect]

/1 [ bef or eEncode: cont ext : obj ect ]

/1 [ bef or eSend: cont ext : obj ect ]

/' /[ af t er Recei ve: cont ext : obj ect]

/ /[ af t er Decode: cont ext : obj ect]

/'l [ af t er Lock: cont ext : obj ect]

//[after:context: object]

The cont ext of the text marker can refer to the following operations in the
program:

SendSi gnal

Recei veSi gnal

SendPdu

Recei vePdu

Finally the obj ect to which the text marker refers has to be specified. Names
of signals and/or PDUs can be used to specify the obj ect .

“ NOTE

Alist of all names is generated in the Si gnal Li st . t xt and PduLi st . t xt

filesin the User Code directory. All valid code location indicators are inserted
into the NIF module source code as commented text markers in code gener-
ation.
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Specific Code Location Indicators with TUM Context

For objects that run different functions at different times, a further level of
refinement can be used.

This is currently only supported for EB Maid Target User Modules sending
"ToHost".

/1 [ <CodePoi nt >: <cont ext >: <obj ect >: <f uncti on>]

Valid text markers for CodePoi nt in this variant are:

/ /[ af t er Recei ve: cont ext : obj ect: functi on]

The cont ext of the text marker can currently only refer to the following oper-
ations in the program:

Recei veTum

Then the obj ect the text marker refers to must be assigned. The name of the

TUM must be used as specification of the obj ect . Then the f unct i on cur-
rently being run by the TUM has to be specified.

The table below shows the valid combinations of codepoi nt, cont ext and
functi on exist:

context
Send- Receive- Send  Receive- Receive-
Signal Signal Pdu Pdu Tum
before X X X X
beforeUnlock X X
beforeEncode X
beforeSend X
code- -
point |afterReceive X X
afterDecode X
afterLock X X
after X X X X

Tab. 3-2  Valid Combinations of codepoi nt, cont ext and f uncti on

Example:

/ /[ decl arati ons]
int counter = O;

The specified code location indicator refers to source code which is inserted
after the declaration of the global variables of the NIF module. In the above
example, a count er variable is declared.

/ /[ bef ore: SendPdu: Node2_nComnmiTask1l nvocati ons_| 0_ChA]
count er ++;

The specified code location indicator refers to source code which is run before
the specified PDU is sent. The user code increments the count er variable
declared previously.
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Code Location Indicators and Program Flow

This section describes where exactly in the program flow code location indica-
tors are inserted. Names in angled brackets <t ext > refer to corresponding
dummies.

Global context:

<NI F Modul e decl arati ons>
/ /[ decl ar ati ons]

voi d <nodul ename>_Init() {
//[beforelnit]
<Fl exray Init Code>
//[afterlnit]

voi d SendReceive() {
/1 [ bef or eSend]
<Gener at ed send code>
/1] af t er Send]
/1 [ bef or eRecei ve]
<Cenerat ed receive code>
/1 af t er Recei ve]

voi d <nodul ename>_Exit() {
/1 beforeExit]
<Fl exray Exit Code>
//[afterExit]

SendSignal context:

/ /[ bef or e: SendSi gnal : <<si gnal nane>>]

<retrieve physical value frominport>

/I [ bef or eEncode: SendSi gnal : <<si gnal nane>>]

<code val ue from physical to inplenmentation type>
/1 [ bef oreSend: SendSi gnal : <<si gnal nane>>]

<send inpl enentati on val ue to Bus>

/[ after: SendSi gnal : <<si gnal name>>]
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ReceiveSignal context:

/ /[ bef ore: Recei veSi gnal : <<si gnal nane>>]

<receive inplenmentation value from Bus>

/[ af t er Recei ve: Recei veSi gnal : <<si gnal nane>>]
<decode val ue frominplenentation to physical type>
/I [ af t er Decode: Recei veSi gnal : <<si gnal nane>>]

<write physical value to outport>

/ /[ af ter: Recei veSi gnal : <<si gnal nane>>]

SendPDU context:

/ /[ bef or e: SendPdu: <<pdunane>>]

<. .. 0>

/'l [ af ter Lock: SendPdu: <<pdunanme>>]
<send signals to Bus>

/1 [ bef or eUnl ock: SendPdu: <<pdunane>>]
< ... >

/ /[ af t er: SendPdu: <<pdunane>>]
ReceivePDU context:

/1 [ bef or e: Recei vePdu: <<pdunanme>>]

<l ock PDU>

/I [ afterLock: Recei vePdu: <<pdunane>>]
<receive signals from Bus>

/ /[ bef or eUnl ock: Recei vePdu: <<pdunane>>]
<unl ock PDU>

/ /[ after:Recei vePdu: <<pdunanme>>]

User-Defined Parameters, Measurement Variables, Inports and
Outports

To be able to access values calculated in user-defined code, it is possible to
extend the NIF module with additional parameters and ports. These are made
accessible via the experiment environment (EE).

Parameters:

Parameters are defined in the following file:

..\ <nodul e_nane>\ User Code\ Cal i brati onVari abl es. h
A parameter is defined by one line:

<type> <nanme> = <val ue>;

Valid values for <type> are
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real64
+ real32
+ sint32
© uint32
sint16
uint16
sint8
+uint8

Itis also possible to declare hierarchical variables by using two underscores as
separators. For example, the definition

real 64 setting__var = 42.0;

generates the parameter

Fl exRay_Bus/ User / Measur enent / set ti ng/ var

and initializes it with the specified value.

“ NOTE

If names of signals or PDUs from the data model of the EB tresos BMC are
used, any double underscores contained are not interpreted as hierarchy lev-
els!

The parameter is accessed in source code via the variable <name>.
Measurement variables:

Measurement variables are defined in the following file:

..\ <nodul e_nane>\ User Code\ Measur enent Vari abl es. h
A measurement variable is defined by one line:

<type> <nane>,

Inports:

Inports are defined in the following file:

..\ <nodul e_nane>\ User Code\ | nports. h

An inport is defined by one line:

TPort Gbj <nodul e_name>_User Code_i nport _<nane>;

The inport is accessed in source code via the variable <nanme>. Like variables,
inports can also be declared hierarchically.

Outports:

Outports are defined in the following file:

..\ <nmodul e_name>\ User Code\ Qut ports. h

An outport is defined by one line:

TPort Gbj <nodul e_name>_User Code_out port _<nane>;

The outport is accessed in source code via the variable <nane>. Like variables
and measurement variables, outports can also be declared hierarchically.
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Example:
The following example shows how user-specific code can be used to add extra
functionality to the NIF module.

The value of a specific signal
sint32 water_tenperature
is to be read from the bus.

To create a measurement variable:

..\ <nodul e_nanme>\ User Code\ Measur enent Vari abl es. h

/1 Raw i npl ementation val ue of water tenperature

sint32 tenperatures__raw water_tenperature;

To create the code fragment:

..\ <nodul e_nane>\ User Code\ t enper at ur e_neasur enent . fragnment . ¢
/ /[ afterRecei ve: Recei veSi gnal : wat er _t enper at ur e]

I/ Retrieve raw signal from bus

tenperatures__raw water_tenperature = val _inpl. val ue_sint 32;

This calls up the value of the signal last received and assigns it to the variable
we declared.

As we want to use the value as soon as the signal is received, af t er Recei ve
is selected as CodePoint. Since the signal is read by the bus, the correct context
is Recei veSi gnal . The name of the signal for which the code has been
inserted is wat er _t enper at ur e and comes from the file Si gnal s. t xt .
After further code generation in LABCAR-IP, the new measurement variable is
available in the experiment environment LABCAR-EE.

“ NOTE

If manually created user code is used in the NIF module, this is not integrated
into the NIF module source code until code is generated.

Linking to the ETAS Bus Communication Monitor (BCM)
The ETAS Bus Communication Monitor enables manipulation of the signal flow
within the NIF module for example to overwrite the values of a signal with a
manually specified one before it is sent.

To optimize performance, the selection of signals for code generation to be
taken into consideration for manipulation by the ETAS Bus Communication
Monitor can be limited on the user interface.

The configuration of the ETAS Bus Communication Monitor is stored in a con-
figuration file:

..\ <project directory>\Target_RTPC
CModul es\ <modul e nane>\ Fl exRayVi ewvbdel . xm
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To display signals in the Bus Communication Monitor
1. If, for example, you want to make individual signals accessible
in the Bus Communication Monitor, you must activate them in
the user interface.

EB tresos bme File import

EB tresos bme project directory

D:\Temp'\NIF\GenerationOfModules_EB415\EBSx00_1_Test
Tool Chain Virsion [4.11x Use Target User Modules T e
Search Filter IDDD1_AR - All  None All  None Al None
Name Use EB Maid Manipulation  Use EB Maid Diagnostic LUse FlexRay Monitar

= (] F_D001_A8 =

[# 1D001_AB_S01_US_M

[# 1D001_AB_S02_US_M

[ 1D001_AB_S03_U8_M

[# 1D001_AB_S04_56_M
[# 1D001_AB_S05_56_M
[ 1D001_AB_S06_58_M
[ 1D001_AB_S07_U16_M
[# 1D001_AB_S08_U16_M
[# 1D001_AB_S09_516_M

B 10001_AB_S10_516_M
= {2 F_IDD35_A
[ 1D001_AB_S01_U8_M

“ NOTE

The Bus Communication Monitor only supports scalar sig-
nals and signals with a length of max. 32 bits. ByteArray sig-
nals or signals longer than 32 bits are not supported!

2. To enable Bus Communication Monitor support for individual
signals, enable the "Use for FlexRay Monitor" option in the user
interface.

- Specify a regular expression as search filter to limit the
selection of signals displayed.

- Using the "All" and "None" options, all signals which satisfy
the search criterion can be enabled or disabled respec-
tively.

Enabling/disabling affects all instances of the selected sig-
nal.

3. Save the module.

4. Regenerate the code using Project — Build.

5. Todisplay the FlexRay elements, select View — Flexray
Elements.

6. To open the Bus Communication Monitor, select View — Bus
Communication Monitor.
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7. Create a special FlexRay workspace using Flexray —
Workspace — New Workspace.

() Experiment Environment 4 © [EB412_EB5x00.eew] - DefaultExp.cex

Fle Edt View Expenment Fexray  Tools ?
LRI E TP € e e > [ e Worapace I
5 Workspace Elements Layer 4 Open Workspace.

Search & Filter

" Al Asam | AIUD | Search Resulis

nentation

8. Select a name and a location for the new workspace.

9. Under "Bus Communication", select the file mentioned above
FI exRayMoni tor. xm .

New Workspace ==
Enterthe name of the workspace you want to create. Afolder with the same name as the workspace will also be
created in the folder specified in the "Location'field
Workspace Name <Enter Name>

The workspace will be created at:

Bus Communcation

or

10.0pen an existing workspace (*. bcw) using Flexray —
Workspace — Open Workspace.

In Flexray Elements, the frames, signal groups and signals are
displayed that have been enabled.

B Cir @ A P B B BB e
¥y Flexray Elements

&4 Bus Communication Monitor

i

=
i
5
H

@ (] Signalgroups (PDU)
® [ signals

| Masitor

11.In Flexray Elements, select the frame to which the signals
shown in the Bus Communication Monitor belong.
12.Right-click and select Open — Frame GUI.

[ Flexray Elements &4 Bus Communication Monitor

] General = /—1
= ] Frames “é Z
EL el ]

# (e F_ID001_AB
& [ F_ID035_A
D086_A

Open ) Frame GUI

® 1D088_A_S01_6ool Signal Gmup%ﬂ
® ID088_A_S02_Bool
® D088_A_S03_Bool Signal GUI
® ID088_A_S04_532_M
m, 1D08B_A_S05_532_M
® ID08E_A_S06_U32_M

The frame is displayed in the current layer of the Bus Commu-
nication Monitor.
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13.Show the individual sections. As only three signals of the
frame have been "released", these are also the only ones dis-

played.
() Flexray Elements &4 Bus Communication Monitor
] General 5
= ] Frames E Lo
=l = | F_ID0SB A A
# (= F_IDO01_AB —
= F_ID035_A F_ID0S38 A #
F_ID0BE_A
- 1Doss_A ‘ 1D088_A_S01_Bool ) |
®, ID083_A_S01_Bool
m, ID088_A_S02_Bool ‘ 1D088_A_502 Bool ) |
®, ID083_A_S03_Boal
m, ID088_A_S04_532_M ‘ 1D082_A 503 Bool o |
®, ID083_A_S05_532_M
m, ID088_A_S06_U32_M 1D0BE_A_S04_S32_M £
. uj ‘Rf Fpe s F_ID0B3_A_ID08B_A_S04_532_M_set_hex_u
®
= & sianslgrouss (FOL) F_ID0B8_A_IDOBS_A_S04_532_M_set_hex_s _
= F_ID083_A_ID08E_A_S04_532_M_hex_ud
& F_ID083_A_ID088_A_S04_532_M_phys_co
ID088_A_S05 532 M A
= ID088_A_S01_Bool F_ID038_A_IDO8S_A_S05_532_M_set_hex_u
®, 1D088_A_S02_Boal F_ID083_a_1D088_A_so5_532_M_set_hex_s | NRISEN
= D088 _4_503_Bool F_ID088_A_ID0BB_A_S05_532_M_hex_ud
ID08E_A_S04_532_M
: D083 A 505 <52 M F_ID0B3_A_ID08B_A_S05_532_M_phys_co
®, ID088_A_S06_U32_M
T D130 A ID0SE_A_SD6_U32_ M ”
@ Rx F_ID0B3_A_ID0BB_A_S06_U32_M_set_hex_u
= ] signals F_ID038_A_IDO8S_A_S06_U32_M_set_hex_s _
& X f F_ID083_A_ID088_A_S06_U32_M_hex_ud
= Ol rx F_IDD88_A_ID088_A_S06_U32_M_phys_co

The signals selected for display in the Bus Communication
Monitor are highlighted in yellow in Workspace Elements.

3.9.8 Target User Modules
As certain operations require detailed information about FlexRay communica-
tion, the relevant functionality must be implemented directly on the board —
examples are alive counters and checksum calculations. The data for example
for calculating CRCs is not available on the Real-Time PC - these thus have to
be run on the board itself.

User-defined functionality on the board is implemented in the form of Target
User Modules (TUM). The TUM-API offers functions for registering callbacks
for specific events such as the sending and receiving of frames. It also opens
up ways of exchanging messages with the NIF module and thus, for example,
of communicating with the experiment environment. For more information on
the Target User Modules, refer to the relevant Elektrobit Busmirror TUM docu-
mentation.
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When TUM support is enabled, relevant ports are created for the signals
defined in imported TUM descriptions for controlling the TUMs. The following
signals are created in the Workspace Elements of the EE under every NIF mod-
ule:

= @ LABCAR
[ @ Hardware
= 4% FRTest
= 2] EBMaid
& uj BaseTUM
= qj CounterManipulation
= Qj Constant
= (2] Node4_NodeID_Cha
My Nodet_NodelD_ChA_Constant
@ [] DataChannelMode
7] uj Dynamic
[ Freeze
& [J Jump
& [ Offset
& Hj Ramp
=] uj StartTrigger
@[] CRCManipulation
# [ SignalManipulation
@[] switchMatrix
Wb FRTest_EBMaid_SendFlags
@ ] PDUsRx
& ) PDUSTX
] uj Target

@ [ User
The relative path under this node reflects the functionality mapped in the TUM.
\ <TUM>\ <Funct i on>\ <Si gnal >\ <Par anet er >
The first level specifies the name of the TUM with the following TUM types
being supported:
SYSTEM
PROTOCCL
PROTOCOL- SAFEGUARDI NG
MANI PULATI ON
S| GNAL

“ NOTE

The NIF module supports not all TUM-IDs. The following TUM-IDs are used
for code generation: 60, 62, 1000, 1001, 1007, 1013, 1040, 1045, 1046, 1062
and 1063.

The second level specifies the functionality mapped in the TUM, e.g. Coun -

t er Mani pul at i on. The third level specifies the name of the signal for which
the TUM offers the functionality and below that the parameters required for
controlling this functionality.
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Editing TUM Support for Signals and PDUs
TUM support can be enabled and disabled for individual signals and PDUs of
the EB tresos BMC data model. This increases performance and clarity.

All TUM signals independent of the EB tresos BMC data model (e.g. the signals
of BaseTum or SwitchMatrix), are always supported providing the relevant
TUMs are part of the EB tresos BMC project.

To edit TUM support for signals and PDUs

1. Edit the EB tresos BMC project to add the application-specific
TUM functionality to the project.

2. To update the data model, synchronize the NIF module if nec-
essary.

3. Inthe user interface, enable the option "Use Target User Mod-
ules".

4. Tomake TUM support accessible for individual signals, enable
the "Use EB Maid Manipulation" (sending from Real-Time PC to
board) or "Use EB Maid Diagnostic" (receiving from board to
Real-Time PC)

- Specify a regular expression as search filter to limit the
selection of signals displayed.

- Using the "All" and "None" options, all signals which satisfy
the search criterion can be enabled or disabled respec-
tively.

Enabling/disabling affects all instances of the selected sig-
nal.

Signals with more than 4 bytes are not transmitted as out-
ports. The generated code makes a byte array available for
these signals; the array can be further processed with user
code.
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EB tresos bm File import
EB tresos bme project directory

D:\Temp\NIF\GenerationOfModules_EB415\EB5x00_1_Test
Tool Chain Version |4 11 Use Target User Modules Importfles when generating code [7]
Search Filter 1D001_AB - Al None Al None Al None
Name Use EB Maid Manipulation  Use EB Maid Diagnostic Use FlexRay Monitor

= ] F_ID001_AB B

[# 1D001_AB_S01_Us_M

[ 1D001_AB_S02_U8_M

[# 1D001_AB_S03_US_M

[# 1D001_AB_S04_56_M
[ 1D001_aB_S05_58_M
[# 1001_AB_S06_58_M
[ 1D001_AB_S07_U16_M
[ 1D001_4B_S08_U16_M
[# 1001_AB_S03_S16_M
[# 1D001_AB_S10_516_M
= {2 F_IDD35_A
[ 1D001_AB_S01_US_M

EEEEEEEE

=
=

“ NOTE

TUM support is only available for signals and PDUs which
are contained in at least one TUM of the EB tresos BMC proj-
ect.

5. Save the module.

Selecting TUM Functionality for a Signal

For signals in TUMs with several functions, such as Dynamic Value, Hold,
Ramp etc., only one individual function can be carried out at any one time. This
function is selected via the corresponding inport under the node

\ <TUM»\ <Funct i on>\ Dat aChannel Mbde\ Dat aChannel Mode_<Si gnal >

The value of this inport specifies the function to be run. Refer to the TUM doc-
umentation for details on valid values and their functionality.

The value 0 always specifies the default state of the function. This is OFF, i.e.
the function within the TUM is not executed.

Starting and Ending TUM Functionality for a Signal

A TUM is not run cyclically. All parameters the TUM needs for execution are
transferred in an individual function call. Then TUM execution begins until it is
stopped by another call. To start the execution of a function, the following
inport can be used:

\ <TUMP\ <Function>\Start Trigger\ Start Tri gger_<Si gnal >
When the value changes from 0 to 1, the function is started. To end a function,
the following setting needs to be made: Dat aChannel Mode = 0. Then a
change from 0to 1 has to be entered in the StartTrigger.
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3.9.9 Experiment Environment

In the Experiment Environment, the "Workspace Elements" window (depending
on the EB tresos bmc version used) offers a range of measurement variables,
parameters and inports for communicating with the NIF module.
= ] Target

# [ FrameEnable_Receive

# [ FrameEnable_Send

# (] Frameldle_Receive

£l uj Frameldle_Send

& (] PDUCommit_Send

@[] PDUEnable_Receive

# [ PDUEnable_Send

# [ PDUIdIe_Receive

# ] PDUIdle_Send

# ] PDUTIming_Receive

.Dg CommEnable

.Dg CommeEnableAfterExit

[l += GetTargetCPUUtilisation

= GetTargetFiFolsageRX

B+ GetTargetFiFolsageTx

[+ GetTargetRAMUtilisation

.bﬁ HardBoundaries

.Dw ShowErrorMessages

[ += TAL_ErrorCount

= TAL_ErrorCountTotal

= TAL_ReturnValue

Target

There are various signals available under this node to control communication.
These are generated as parameters or inports depending on the "Generate Tar-
get Communication flags as Variable" option.

<module_name>/Target/CommEnable

Enables or disables the bus communication. If the CommEnable param-
eter is set to 0 at simulation start, the FlexRay controller does not start
the bus communication. To start the bus communication, activate the
CommEnable parameter.

+  <module_name>/Target/CommEnableAfterExit

Enables or disables the bus communication when the simulation is
ended. If this parameter is set to 0, the communication is stopped after
the simulation has ended.

<module_name>/Target/HardBoundaries

Enables or disables "hard" or "soft" boundaries. If this parameter is set to
0, the MinVal and MaxVal values described in the data model are used as
"soft" boundaries of the signal. If this parameter is set to 1, the values
calculated (using the bit length specified in the data model) are used as
"hard" boundaries of the signal. The signal value is limited to the relevant
boundaries in every cycle.
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<module_name>/Target/ShowErrorMessages

Enables or disables the output of messages (errors, warnings, and infor-
mation) that usually indicate inconsistencies in the used model, for
example if signals with invalid values are written.

“ NOTE

Messages from the "ErrorQueue” of the EB hardware are not influenced by
this switch and are output in any case.

<module_name>/Target/GetTargetCPUUtilisation
The current utilization of the board’s CPU in percent.
<module_name>/Target/GetTargetRAMUtilisation

The current utilization of the RAM memory of the board in percent. Only
the memory dynamically allocated during runtime is taken into consider-
ation - the share programmed in executable code ("static memory") is
ignored which means that the value of "GetTargetRAMUstilisation" in an
extreme case can even be 0%.

<module_name>/Target/TAL_ErrorCount

This counter reflects the number of TAL errors during a communication
cycle during the simulation.

<module_name>/Target/TAL_ErrorCountTotal

The total number of all errors from TAL calls since the start of the simu-
lation. Restarting communication resets the counter.

<module_name>/Target/TAL_ReturnValue

The first error code from a TAL call in the last communication cycle.
Refer to the TAL user documentation for more information on the TAL
function error codes.

<module_name>/Target/GetTargetFiFoUsageRX

The current usage of the receive FiFo between Real-Time PC and RAM
memory of the board in percent.

<module_name>/Target/GetTargetFiFoUsageTX

The current usage of the send FiFo between Real-Time PC and RAM
memory of the board in percent.

Target/FrameEnable_Receive/Send

The

re are various signals available under this node to enable and disable the

frametriggerings on the FlexRay bus.

<module_name>/Target/FrameEnable_Send/

FrameEnable_Send_<frame_name>

Enables or disables the sending of the specified frame on the bus. This

function is run using TAL calls:

— Value = 1: The Frame-Triggering is sent according to the configura-
tion of the Rest Bus Simulation.

— Value = 0: The Frame-Triggering is no longer sent. The signal values
are not changed on the send ports or the signal values are replaced
by the InvalidValue of the signal if the "Signal InvalidValue" option is
enabled.
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— Value=-1: A NULL frame is sent for the the Frame-Triggering.

“ NOTE

Wert = 0 does not work for sync frames, because the FlexRay controller does
not support this feature. Please either use Value = -1 instead or change the
sync frame in the configuration project.

Wert = -1 does not work for the dynamic segment of FlexRay, because the
FlexRay controller does not support this feature.

If disableMethod value = 0 the APl works on a slot level. This means disabling
only one Frame-Triggering of a slot leads to undefined behaviour if there is
another Frame-Triggering available for the same slot. You have to call Disable
(Disappear) for all Frame-Triggerings of the according slot.

— For more information see EB TAL manual.

<module_name>/Target/FrameEnable_Receive/FrameEnable_Re-

ceive_<frame_name>

Enables or disables the receipt of the specified frame by the bus. This

function is run using TAL calls:

- Value = 1: The frame is received.

— Value = 0: The frame is no longer received or the signal values are
replaced by the InvalidValue of the signal if the "Signal Invalidvalue"
option is enabled with a disabled payload.

“ NOTE

If more than one FrameTrigger is assigned to a frame, an individual signal is
generated for each FrameTrigger for controlling and timing. The name of the
signal is extended by the suffix

ft_[SlotlD]_[BaseCycle]_[Cycl eRepetion] ofthe FrameTrigger.
Furthermore, a signal is generated for the common control of all FrameTrig-
gers of the frame with the original name. If this common signal has a valid
value [-1, 0, 1], its value is accepted. In all other cases, the values of the con-
trol signals of the individual FrameTriggers are used.

Target/PDUEnable_Receive/Send

There are various signals available under this node to enable and disable the

transmission of signals in PDUs between the NIF module and FlexRay bus.
<module_name>/Target/PDUEnable_Send/PDUEN-
able_Send_<PDU_name>

Enables or disables the sending of the specified PDU by the bus. This
function is run using TAL calls:

— Value = 1: The PDU is sent.
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— Value = 0: The PDU is no longer sent. The value last sent remains on
the bus or the signal values are replaced by the InvalidValue of the
signal if the "Signal InvalidValue" option is enabled with a disabled
payload.

<module_name>/Target/PDUEnable_Receive/PDUEnable_Re-

ceive_<PDU_name>

Enables or disables the receiving of the specified PDU by the bus. This

function is run using TAL calls:

- Value = 1: The PDU is received.

— Value = 0: The PDU is no longer received or the signal values are
replaced by the InvalidValue of the signal if the "Signal Invalidvalue"
option is enabled with a disabled payload.

Target/Frameldle_Receive/Send
There are various signals available under this node to enable and disable the
transmission of signals between the LABCAR-OPERATOR project and NIF
module.
<module_name>/Target/Frameldle_Send/Fram-
eldle_Send_<frame_name>
Enables or disables the accepting of the signal values to be sent from
the LABCAR-OPERATOR project.
— Value = 0: Signal values of the frame are accepted by the project.
— Value = 1: Signal values of the frame are not accepted by the project.
The value last accepted is retained.
<module_name>/Target/Frameldle_Receive/Frameldle_Re-
ceive_<frame_name>
Enables or disables the transmission of the signal values received to the
LABCAR-OPERATOR project.
- Value = 0: Signal values of the frame are transferred to the project.
- Value = 1: Signal values of the frame are not transferred to the proj-
ect. The signal values last transferred are retained.

Target/PDUIdle_Receive/Send (Only EB tresos Busmirror 4.1.x
and higher)
There are various signals available under this node to enable and disable the
transmission of signals between the LABCAR-OPERATOR project and NIF
module.
<module_name>/Target/PDUIdle_Send/PDUldle_Send_<PDU_name>
Enables or disables the accepting of the signal values to be sent from
the LABCAR-OPERATOR project.
- Value = 0: Signal values of the PDU are accepted by the project.
- Value = 1: Signal values of the PDU are not accepted by the project.
The value last accepted is retained.
<module_name>/Target/PDUldle_Receive/PDUIdle_Re-
ceive_<PDU_name>

Enables or disables the transmission of the signal values received to the
LABCAR-OPERATOR project.
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— Value = 0: Signal values of the PDU are transferred to the project.
— Value = 1: Signal values of the PDU are not transferred to the project.
The signal values last transferred are retained.

Target/PDUTiming_Receive

One signal is available under this node for each PDU for issuing the timestamp
for which a signal of the specified PDU was last received. The timestamp is
issued in milliseconds.

These signals are always created as an output regardless of the "Generate Tar-
get communication Flags as Parameters" setting.

Send/ReceiveFrames

Under this node, inports are available for the signal values to be sent and out-
ports are available for the received signal values. In this version, the signals are
arranged under the relevant PDUs.

User
Under this node, the user-defined measurement variables, parameters, inports
and outports are available depending on the user-defined module code.

Creating an NIF Module with the Automation Server

An NIF module can also be created using API functions of LABCAR-OPERA-
TOR. The API maps all functions which the user can run via the GUI. The auto-
matic insertion of user-defined code or adaptations is not supported but must
be implemented outside LABCAR-OPERATOR in the case of automation.

There is a whole range of Set/Get methods with which the configuration of an
NIF module can be specified or queried. In the case of an error, these set meth-
ods return "False" and in the case of success "True".

The relevant documentation (chm file) can be found via ? — Help under "API
Documentation".

Global Time Synchronization
This feature is supported for the EB 5200 only, with the scope currently limited
to Master mode.

If this feature is activated, the internal time of the RTPC is automatically com-
municated to the card as system time when the simulation is started in the
experimental environment. The card distributes the system time as master
time in the network.

In the experiment environment, two new measurement signals are also avail-
able under "GlobalTimeSync". "FrRx_GlobalSyncTime" includes the time read
from the card and "FrTx_GlobalSyncTime" the time communicated to the card.
If everything works correctly, the two times should be identical.
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To activate this feature in an NIF project, you still have to go through the
<EbUserDefinedToolVersion.xml> of the respective NIF module. In the file the
value of the node <GlobalTimeSync> should be set to true.

“ NOTE

So that the user-specific settings are taken into account when loading the
module, the nodes <EbVersionMajor> and <EbVersionMinor> must be filled
with the values of the BMC version of the project and furthermore
<NifEnabled> must be true.

For more information about EB HW or SW please have a look into the manuals
and tutorials.
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FiL Modules

This chapter describes the creation of FiL modules.

Function-in-the-Loop (FiL)

A traditional HiL system (Fig. 3-33) consists of an ECU and a simulation model
connected to each other in a closed-loop control circuit. The ECU outputs are
connected to a board to acquire signals for the simulation PC. A real-time-capa-
ble simulation model runs on the simulation PC. It calculates the relevant out-
put values based on the input values measured. In turn, these are converted to
electric signals and connected to the ECU inputs.

ECU Simulation Model
electrical inputs electrical outputs

[ ]

electrical outputs electrical inputs
A

Fig. 3-33  Structure of an HiL System

In a FiL system (Fig. 3-34), some (or all) of these electric connections are
bypassed and the ECU memory is accessed directly — the ECU must be
equipped with an ETK or XETK for this purpose’.

This means that the input and output stages and the hardware connections to
and from the simulation model are bypassed.

Simulation Model

electrical outputs

ECU
Connector

electrical outputs electrical inputs

Fig. 3-34  FiL System
To create an FilL system, you need the following:
+ The ECU must be equipped with an ETK or XETK.

ECU outputs that are measured by the ETK/XETK must be connected to
the simulation model.

1. Access via XCPonCAN is also possible — its speed is, however, too low for a real
FiL system.
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Inputs for the ECU functions that are to be stimulated by the model must
have a software hook. A hook is a switch with which the input of an ECU
function can be separated from the electrical input or from the previous
ECU function and connected to the model using ETK/XETK.
Sound knowledge of the internal function blocks of the ECU.

To enable correct stimulation of the function inputs, it may be necessary
to disable the diagnostic functionality of the ECU.

The FiL system is configured in LABCAR-IP; communication with the FiL mod-
ule takes place in the experiment environment ETAS EE.

3.10.1

Configuration in LABCAR-IP
The following figure shows the start page of the FiL. Wizard.

L]

Project Explorer

-0 Targets
1 RTRC

{7 LABCARIP 11 - [FL Wizard] [E=8 Eo =]
File View Project Tools

% PH 6 e

LABCAR /| NewPoiectioos |G Comecton Manager | @ OS Corfiguaton | AL Waard ]

CEREl) ) i )) ECUscess )) Ui ) ECUouas )) OSaetings |

This project curently does not use: L

In orderto use AL

1. Specty which A2Lfie is used.

2 access the EC

3. Connect DVE model outputs to ECU input signals. from A2L ile).
These signals wil require hooks.

4. Comnect ECU output signals from A2L fie)to model inps

ECU Simulation Model

Configure FiL

Ready

i Message
© 133237 LABCARIP520

Recommendation: Build Project HiL

Fig. 3-35 The Start Page of the FiL Wizard

This is where you will find a short overview of the steps to be executed.

A
B

Definition of the ECU file (see “Selecting an A2L File” on page 226)
Definition of the connection from the Real-Time PC to the ECU (see
“Defining Hardware for ECU Access” on page 227)

Definition of the ECU values which are to be stimulated by the model
(see "Selecting ECU Variables for the Stimulation” on page 229).
Definition of the ECU values which are to be connected to inputs of the
simulation model (see “Selecting ECU Outputs for Connecting to the
Model” on page 231).

Assignment of the ECU rasters to tasks in the OS configuration (see “0S
Settings” on page 232)
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This order is reflected in the order of the tabs:

< Y Y \ K
- ) 221 file ), ([ECUaccess )5 ECUinputs > 5 ECUoutputs

State and Error Display
Each tab (icon) also indicates the state of the relevant step (OK, warning or
error).

OS settings

Detailed warning and error messages during the configuration process are
issued in the "Messages" window and written to the log file.

Selecting an A2L File
The ECU description file must be defined at the beginning of the configuration.

To select the ECU description file (A2L file)
1. Select the "A2L file" tab.
2. Click Browse and select the A2L file.

The file is loaded and its contents (parameters, measure val-
ues and available hooks) are displayed.

Overview \,- @ ECUsccess ECU inputs ECU outputs 0S setiings ‘
Select the A2L fle to be used in this project
ECU 2L file
DALCO_Projects'Module Data\AZL\ETKPS_DISTAB13_AML1_5_0_100MBit_12T.a2
Information from AL fle Avaiable hooks -
Loading A2L fil finished. 8 cont_sint16_1_100_B01. Model_Eyp_BO1
8 cont_sint16_1_100_BO2 Mode|_Byp_B02
D Messages from A2L parser 8 cont_sint16_1_100_B03 Mode|_Byp_B03
@ Line 570, Col. 21: 1 [1810] Defintions of this key shouid not be blocked 8 cont_sint 16_1_100_BO0 Mode|_Byp_BO4
©  Line 617, Col. 6: 1 [1814] Number exceeds valid range of Lnsigned 325t int. 8 cont_sint16_B01.Madel_Byp_BO1 E
©  Line 617, Col. 3: 1 [1814] Number exceeds vaiid range of unsigned 32bit it 8 cort_sint16_B02 Model_Byp_BO2
@ Line 617,Col. 121 [1874] Number excseds valid rangs of unsigned 32bit in 8 cort_sint16_B03 Model_Byp_BO3
@ Line 617.Col. 15: 1 [1814] Number exceeds valid range of unsigned 32bit in 8 cort_sint16_B04 Model_Byp_BO4
@ Line 617, Col. 18: 1 [1814] Number exceeds valid range of unsigned 32bt in 8 cont_sint8_1_10_B01.Mods|_Byp_BO1
©  Line 627, Col. 6: 1 [1814] Number exceeds valid range of Lnsigned 325 int. 8 cont_sintg_1_10_B02Mods|_Byp_B02 |
©  Line 627, Col 3: 1 [1814] Number exceeds vaiid range of unsigned 32bit it 8 cort_sint8_1_10_B03 Mode|_Byp_B03
@ Line 627.Col. 12 1 [1814] Number exceeds valid range of unsigned 32bit in 8 cort_sintB_1_10_804 Mode|_Byp_B04
@ Line 627, Col. 15: 1 [1814] Number exceeds valid range of unsigned 32bt in 8 cont_sint8_BO1.Model_Byp_BO1
©  Line 627, Col. 18: 1 [1814] Number exceeds valid range of unsigned 325 in 8 cont_sintg_BO2 Model_Byp_B02
8 cort_sint8_BO3 Model_Byp_B03
@ imported M cont_sint®_E04 Model_Eyp_B04
© 2593 messurements 8 cort_uint16_1_2_B01 Model_Byp_BO1
© 646 parameters 8 cont_uint16_1_2_B02 Model_Byp_B02
O 28 measurements with hooks 8 cort_uint16_1_2_B03 Model_Byp_BO3
8 cort_uint16_1_2_B04 Model_Byp_B04
@ The ECU canbe connected 8 cort_uint8_10_1_B01 Model_Byp_BO1
@ via an ETK and an ES592 0r ES910 8 cort_uint8_10_1_B02 Model_Byp_B02
B ot niet® 10 1 B0 Madel Pun RNT =

Fig. 3-36  Selecting the A2L File
The following information is displayed once the file has been read:
+Information from A2L file

A range of parser messages is issued here.

If the file could not be loaded, a list of all errors is displayed in the "Mes-
sages" window.

-+ Available hooks

All signals that have had hooks defined for them (in the A2L file) are
listed here.
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If the A2L file has been changed (but name and directory have stayed the
same), the file can be read in again with Reload.

3.10.2  Defining Hardware for ECU Access

The next step is to define the hardware via which ECU access is to take place:
+ XETK

For an ECU with XETK — the XETK is connected directly to the Real-
Time PC via Ethernet.

ETK

For an ECU with ETK - the ETK is connected to an ES592 or ES910 and
these are connected to the Real-Time PC via Ethernet.

+ XCPon CAN

To select hardware
1. Gotothe "ECU access" tab.

2. Select the hardware for ECU access.

Overview 5 3@ AL file ‘}\)@ ECU access > % ECUinputs 0S settings
Define how the ECU i connected to the LABCAR system.
Hardware for ECU access
The the following ECU interface shall be used
@ ETKvia ES210 ETK Device alias The device alias is defined by the IP devics manager configuration of the RTPC.
(©) ETK via ES582
CAN card CAN controller
Search for hardware

3. When accessing via ES910 or ES592 enter the "ETK Device
Alias" (see "ETK Device Alias” on page 228).
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4. To check whether the selected hardware is connected, click
Search for hardware.

If the selected hardware is available, it is shown by an icon
(and possibly the device alias).

Search for hardware k

Hardware connection status

RTPC ES910

The d lias of this E53101s '

“ NOTE

The hardware search is limited to the selection made in the "Hardware for
ECU access" field. Other connected devices are not displayed!

ETK Device Alias
The "ETK Device Alias" replaces the "hard wiring" with the IP address of the con-
nected ES592 or ES910 and thus facilitates porting projects.

“ NOTE

When accessing via ETK, an "ETK Device Alias" has to be specified here (and
be defined previously in ETAS RTPC)!

To assign a device alias in ETAS RTPC
1. Clicking the link opens a browser instance and in it, the page
"IP Device Manager" of the ETAS RTPC web interface.

ETAS-RTPC

ETAS

Run your models in real ime on a PC

Main Page >> System Info > IP Device Manager

Search for Hardware

Eth Device |Serial |Alias
eth1(192.168.40.20) ES592 (9900026  [myESSg2
[not connected] ES210  |101060 myES910

Reset || Apply Changes

2. Click Search for Hardware to search for Ethernet connections
which were configured for real-time communication ("rtud-
p_n").

After a successful scan, the following information is displayed:
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- Eth

The Ethernet adapter of the Real-Time PC where the hard-
ware is connected.

- Device
The device type
- Serial
The serial number of the device
3. Enter an identifier under Alias (C-conform, max. 32 charac-
ters).
4. Select Reset to reset changes made.
5. To accept the entry made, select Apply Changes.
6. Exit the web interface and return to LABCAR-IP.

To save the project
1. Save the configuration with File — Save.

2. The FiL module is saved and displayed in the Project Explorer
("ECUModule").

Project Explorer - x
= Targets
=] RTPC
<@ ECUModule
ff Hardware
o IdieController

LABCAR /

3.10.3  Selecting ECU Variables for the Stimulation

In this step, you define ECU variables to act as inputs. These are stimulated by
outputs of the simulation model and require ECU hooks for this purpose.
These hooks separate the relevant function block from the outputs of the block
before (or even from the ECU input) and connect it to the input values provided
by the connected ETK/XETK. The hooks are thus the switches with which the
external bypass function is enabled/disabled.
To select inputs

1. Select the "ECU inputs" tab.

2. Select ("Show") Only measurements with hooks as filter.

3. Select a measure value from the "Available ECU data ele-

ments" list.
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4. Move it to the list on its left by Drag & Drop.

RTINS @K TE

Define all ECU variables which shall serve as ECU inputs. After connecting them to model outputs in Connection Manager. these wil be stimulated
by the simulation model. They require ECU hooks:

Defined ECU inputs

Show | with hooks -

ECUA2L label Raster Hook Bypass Switch

Available ECU data elements -
M cont_sint16_1_100_BO1.Model_Byp_B01
M cont_sint16_1_100_B02.Model_Byp_B02
B cont_sint16_1_100_B03.Model_Byp_B03
M cont_sint16_i_100_B04.Model_Byp_804
M cont_sint16_B01Model_Byp_B0t
M cont_sint16_B02.Model_Byp_B02
M cont_sint16_B03.Model_Byp_B03
M cont_sint16_B04.Model_Byp_Bo+
B cont_sint3_1_10_B01Model_Byp_B01
M cont_sint3_1_10_B02.Model_Byp_B02
M cont_sintd_1_10_B03.Model_Byp_B03
M cont_sinta_1_10_804.Madel_Byp_504
M cont_sints_B0L.Mode|_Byp_B01 -
L] —

The measure value is added to the list.

Defined ECU inputs

I ECU AL label | Raster | Hook |  BypassSwitch |
SinEL6. B03.Mod [~ | available nfa

To delete a measure value from the list

1. Toremove a measure value from the list, right-click it and
select Delete.

Meaning/Function of the Individual Columns
+ ECU A2L label

The label of the data element

+ Raster
This is where you select the ECU raster in which the data element is
acquired.

+ Hook

This displays whether a hook is available for this data element.
+ Bypass Switch
A parameter with which the Bypass can be enabled/disabled. This can

be selected from the "Available ECU data elements" list (filter: "Character-
istics") by Drag & Drop.

+ Initial Value
Initial value for the parameter in the "Bypass Switch" column.
In the experiment environment, there is an instrument for operating com-
munication that has a function (see “Apply bypass switch settings” on

page 236) with which all bypasses can be enabled with a default initial
value.

The data elements selected here are available as inputs after saving in the Con-
nection Manager (if not, click Update Ports in the Connection Manager).
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3.10.4  Selecting ECU Outputs for Connecting to the Model

Inthis step, you select data elements of the ECU that later can be connected for
measuring with model inputs.
The following figure shows the "ECU outputs" tab.

l Overview > @ A2Lfile @ ECU access @ ECU inputs g 08 seftings

Define all ECU variables which shall serve as ECU outputs. These can be connected to model inputs in Connection Manager. E]

Defined ECU outputs. Show {,.H) v]

e e Available ECU data elements -

bypass_B03_enable.Model_Byp_BI3 iMeasure_R03

@ bypass_B01_enableModel_Byp_BO1

@ bypass_B02_enable.Model_Byp_B02

@ bypass_B03_enable.Model Byp BO3
bypass_B04_enable.Model_Byp_B04
CodeCheckPattern_ECUCode.HW_MPCS6X
cont_sint16_1_100_bypEnable_B01Model_Byp_B01
cont_sint16_1_100_bypEnable_B02.Model_Byp_B12
cont_sint16_1_100_bypEnable_B03 Model_Byp_B3
cant_sint16_1_100_bypEnable_B04.Model_Byp_BO4
cant_sint16_1_100_offset_B01.Model_Byp_B01
cant_sint16_1_100_offset_B02.Model_Byp_B2
cont_sint16_1_100_offset_B03.Model_Byp_B03
cont_sint16_1_100_offset_B04.Model_Byp_B04
cont_sint16_bypEnable_B01.Model_Byp BI1
cont_sint16_bypEnable_B02.Madel_Byp BI2
cant_sint16_bypEnable_B03.Model_Byp_B13

I N N

Fig. 3-37 Making ECU Outputs Available for Connecting with Model Inputs

To select a data element
1. Select a data element in the list on the right and drag it to the
list on its left.

The selected element is added to the "ECU A2L label" column.

2. Select a raster from the "Raster" column.

The data elements selected here are available as outputs after saving in the
Connection Manager (if not, click Update Ports in the Connection Manager).
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3.10.5 OS Settings
In this step, you can link ECU rasters to Real-Time PC tasks. This enables a
close coupling of the simulation to the ECU raster.

The following figure shows the "OS settings" tab.

[ o 550 i )50 mmems )50 St S0 > S

Map ECU rasters to tasks of the OS configuration of the RTPC.

If you map an ECU raster to.an RTFC timer task, the RTPC reads ECU values before calling the other processes of this task.
Ifyou map an ECU raster to an RTFC trigger task, the ECU triggers the execution of the task if new ECU values have been sent by the ECU for the
corresponding ECU raster.

ECU raster RTPC task name Enable Trigger
100ms time synchranous
10ms time synchronous

bypass 10ms time synchronous ' TaskDVEModel
bypass segmentsynchronous  ECU_SegSync
segment synchronous

] 5

. 4‘4‘4 “

Fig. 3-38 Assignment of Tasks to ECU Rasters

This applies to both timer tasks and trigger tasks.

Timer Task

If an ECU raster is mapped to the timer task of the Real-Time PC, in which the
model is calculated, prior to the calculation step dt data is read from the ECU
(hook_recv_ECUModule_[task name]), then calculation takes place (Icrt_OneS-
tep_Outputs_...) and then it is written to the ECU (hook_send_ECUModule_[task
name)),.

TaskDVEModel

CAN_Receive_boardd_controllerd
CAM_Receive_board)_controller!
Es113x_SyncReceiveCode_TaskDVEModel HWCF
hoak_recv_ECUMaodule_TaskDVEModel
lert_OneStep_Outputs_|dleController
hook_send_ECUModule_T askDVEMadel
Es113x%_SyncSendCode_TaskDVYEMadel HWCF
lert_OneStep_States_ldleController

Trigger Task

Mapping an ECU raster to a trigger task enables a close coupling: The ECU can
be made the timer of the simulation — the Real-Time PC starts the model calcu-
lation only after having received data from the ECU.

If the ECU is to become a clock generator, you must assign a trigger task and
activate the "Enable Trigger" option (Fig. 3-38 on page 232). If this option is not
selected, the Real-Time PC task is not triggered although the ECU sends data.
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This is why the "Enable Trigger" option is activated in most cases — it is, how-
ever, sensible not to activate it in the following case: If several ECU rasters were
assigned to the same trigger task, the "Enable Trigger" option should only be
activated for one raster (see figure).

Cvien D30 Flle 3@ s )50 s )@ vouss > SR

Map ECU rasters to tasks of the OS configuration of the RTPC.

Ifyou map an ECU raster to an RTPC timer task, the RTFC reads ECU values before calling the other processes of this task.
Ifyou map an ECU raster to an RTPC trigger task. the ECU triggers the execution of the task if new ECL values have been sent by the ECU for the
corresponding ECU raster.

ECU raster RTPCtask name | Enable Trigger

100ms time synchronous ECU_Sync

10ms time synchronous ECU_Sync

bypass 10ms time synchronous | TaskDVEModel

bypass segmentsynchronous  ECU_SegSync

aooonn

segment synchronous

Otherwise, the ECU would trigger the trigger task ("'ECU_Sync" in the figure) sev-
eral times during a period dT leading to a time response difficult to com-
prehend (several, non-equidistant read cycles of the ECU).

The "Auto Trigger" Option

If there is no data from the ECU, the simulation comes to a standstill. To avoid
this, there is the option "Auto Trigger" for tasks of the type "Trigger".

If you select the corresponding trigger task in the "OS Configuration" tab, you
can enable the option "Auto Trigger" at the bottom of the window.

Processes Task
ECUModule 3 init
Hardware il Ea
- IdleController (%) Acquistion
(=) Config
@ haok _recv_ECUModuie_Corfig
>> hook_send_ECUModule_Config
= (¥) Manager
hook_recv_ECUModule_Manager
o @ hook_send_ECUModule_Manager
O Analyze
] Acknowledge
(¥) TaskDVEModel
& Trgger
[7] Show Unassigned Processes Update Processes. Type =)
Task Settings
TaskD 9 Delay 0 s priority 1|2 CPLH‘.nre [[] Exclusive Core Usage
[ Disable Task [ Stop On Floating Point Exception
[V]Avto Trigaer  Period 0.01 s EventTimeout 0.012 s
05 Settings
Max. Humber Of Priorities. TE [¥] Automatic Process Assignment [] Enable 0S Monitoring

Example: If, after 12 ms ("Event Timeout"), no data has arrived from the ECU,
calculation continues at intervals of 10 ms ("Period") until data starts coming
from the ECU again.

The assignment of an Real-Time PC task in the "RTPC Task Name" column (see
Fig. 3-38 on page 232) adds the processes

"hook_recv_ECUModule_[Taskname]"
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and

"hook_send_ECUModule_[Taskname]"

to the respective task (tab "OS Configuration” in the main window of LABCAR-
IP).

E-@f ECU_SegSync
& hook_recv_ECUModule_ECU_SegSync
£ hook_send_ECUModule_ECU_SegSync
£ hook_send_ECUModule_Task DVEModel
| hook_recv_ECUModule_TaskDVEModel

“ NOTE

At the end of the configuration, check whether the order of processes in the
Timer/Trigger tasks used for ECU communication is correct.

Creating Connections in the Connection Manager

Once you have selected the data elements for stimulation and acquisition and
have mapped ECU rasters to tasks, configuration of the FiL module is com-
plete.

To be able to work with the module, its inputs and outputs must then be con-
nected to the inputs and outputs of the DVE model in the Connection Manager.

The "Communicationlnitialized" Output

In addition to the outputs you have configured, there is also the "Communica-
tionlnitialized" output in the Connection Manager. It is a "Boolean" value whose
transition from 0 — 1 signalizes that the ECU is ready to communicate.

LABCAR-OPERATOR V5.4.13 - User Guide 234



ETAS Working with LABCAR-IP

3.10.7  Working in ETAS EE
Once the project has been rebuilt, it can be opened in the experiment environ-
ment. The following figure shows the representation of the FiL module in the
Workspace Elements.

% Workspace Elements
SearchzFilter ¥

All Asam | AIUD | Search Resuls
=) <» ECU Access
= IRt
(= <P ECUMadule
= 2] AzLElements

8= Active.Dist_BOL.Distabl3_LER
855 ActiveDisk_B02.Distabl3_LER
M += Active.Dist_BO3.Distab13_LER.
855 ActiveDisk_B04.Distabl3_1ER

1= ] Inports
WpE cont_sink16_1_100_B0%.Madel_Byp_B03
(=1 2] Measurevariables
8+ Measure_RO1_DagdetivityMoniter
897 Measure_R02_DaghctivityMoniter
8+ Measure_RO3_DagdctivityMonitor
5= Measure_RO4_DagdctivityMonitar
.
H
=1 ) Outports
o £ bypass_B03_enable. Mode|_Byp_B03
845y Communicationinitialized
= (G LABCAR
= [ Hardwars

% workspace Elements | *JExperiment Explorer
The module has the following subfolders:
+  A2LElements

This folder contains all A2L labels (measure values and parameters) of
the ECU description file.

Inports
The inputs of the module defined during configuration.
+ MeasureVariables

One variable per ECU raster that is incremented when this raster is trig-
gered by the ECU.

Outports

The outputs of the module defined during configuration. This folder also
contains the output "Communicationlnitialized" (see “The "Communica-
tionlnitialized" Output” on page 234).
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The "RT ECU Access" Instrument

Measure values and parameters can be displayed and modified using the stan-
dard instruments. There is a special '"RT ECU Access" instrument for controlling

the FiL function.

|
Stop Apply bypass switch
B Communication | Communication | settings Update A2L Fik |
Fiaster Configuration of device "
| EcuRaster Name | Type | DAQ Signals | STIM signals| DAQ state |

1 |uni_Byp BO3 STIM 0 1 nja |

2 |Measure_RO3 DAQ 1 0 off
Fig. 3-39  Instrument for Controlling the FiL Function

The upper part of the instrument contains buttons for controlling communica-

tion:

Start Communication / Stop Communication
Is used to start and stop communication of the FiL module with the ECU.
Apply bypass switch settings

Is used to set the default values for the bypass switches (see “Initial
Value” on page 230).

Update A2L File
If you use a new A2L file due to a new software status, this function

helps you carry out an update without opening the configuration in LAB-
CAR-IP.

“ NOTE

The update only works if the new file contains all rasters and ECU labels of
the module!

The

configuration of the ECU rasters is displayed in the bottom part of the

instrument. The meaning of the individual columns is as follows:

ECU Raster name

The name of the raster

Type

Type: "DAQ" or "STIM"

DAQ Signals / STIM Signals

Number of the measured/stimulated signals in the relevant task
DAQ State

Displays whether even values are delivered by the ECU for the DAQ ras-
ter. Possible values are "n/a", "Off" and "Running".
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3.10.9  Using ETK and XETK in FiL module
In this step the use of ETK or XETK in FiL module is described in the following
procedures.

Procedure to use XETK in FiL
The XETK configuration tool has to be installed before you can use XETK.
To install XETK configuration tool

1. Select Windows menu  — All Programs — ETAS  —

ETKTools4.0 —ETKToolsV4.0 - Tools — XETK Configuration
Tool

The version number is depending on users” environments.
Name
# ETAS Network settings

ETK Configuration Tool
[ @ XETK Configuration Tool ]

To create a project
2. Select File  — New Project... in the menu bar.

3. Select the product name of XETK which will be used and press
OK button.

lf Plasse colect all Svica typss that should ba 334 15 the raw projet

1 o e e e

@

CELEEEEEEEELET
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To create a new A2L file
4. Select File  — Import A2L File... in the menu bar and select the
A2L file which is currently used for the selected XETK.

J

| Edo
[+
| €1 pen Project curo i
| | Apond Exsting Prost i
13 Appond New Configuration .. CHHSHRN E
1} Close Project
Ciase A
b Save Project Cules
I Save Project &5
o savers Ciri+ShifteS
(31 Move / Copy Canfiguration As L
& | Delete Configuratien
Generele Herdnare Configuration Fie..
= e 3 |
Import A2L File. |
= aFd

5. Select File — Generate A2L Entries... in the menu bar.

Generate AZL Eniries
=

¢§ Ext AlteFA

6. Enter the folder path where the new A2L file should be created
and press the Save button.

Subaies (5
3 pocuments

& Masic
 picures

= Subversion
B vigeos

W Computes
< Windows (€) +

File name: XCTTermpProject2.adl -
Save as type: A2 Files (*a2) -

b Fldrs ) ==

7. Add checks to the following check boxes and press OK button.

- ETKXETK
- XCP
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IP address
Default: 192.168.40.16

If you changed the IP address with XETK Configuration
Tool', the changed IP address should be written here.

2.0.0 (ETK_XETK AML version field)

Plaase choose which AZL definitions shall ba
expartod.

IF.DATA
) ETKXETE
7] ¥oP

o TDM Rastars (1t is ot use TOM s
1o bwer data consistency)

Hardwars Settings
[@iPackress 192 . 168 40

ETHETH AML Verg®

130 210

. Select Yes button.

[

AL ﬁle_cr!nedmccudul L

A2L file created successfully

—, The A2L fil
4 has been
created. Do you want to open it?

==

To copy the descriptions

9. Copy the descriptions related to XCP from the generated A2L

file to the user's one.

As a reference, the express with the descriptions should be
copied via sample A2L files,

"SampleA_Original.a2l" and
,SampleB_AddedXCPDescription.a2l".
,SampleB_AddedXCPDescription.a2l"is the same as "Sam-
pleA_Original.a2l" extended by the XCP descriptions.

“ NOTE

The two A2L files are just samples. ETAS cannot answer any questions about
their content!

Please refer to the images below to understand the changes that are required
to support ETK / XETK in FiL.
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26 line ~ 519 line
Picture of near 26 line:

/% Bezirning of Structural Definitions (used within AL Definitions)

LS4

Picture of near 519 line:

block “IF_DATA" tassedunion if_data [

/% Definition of the [F_DATA ETK_XETK */
ETH XETH” struct
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1186 line ~ 1207 line
Picture of near 1186 line:

Working with LABCAR-IP

i

Begirning of AL Def initions

/begin MO_PAR
VERSION, 000~
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1239 line ~ 1295 line
Picture of near 1239 line:

L
Jend Tl
TA

Serd IF

Picture of near 1295 line:
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1309 line ~ 1347 line
Picture of near 1309 line:

—_—
FHYS1 0800000
/endEéK _E] m‘
‘end [F_DAT,

DATA

foes i JEWRH SEQENT
ode? LeTt Over Flash” CODE FLASH INTERN (800000 0,200000 -1 -1 -1 -1 -1

Jbesin IF DATA ETK WETK
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1361 line ~ 1399 line
Picture of near 1361 line:

ferd

Aoegin MEWORY_SEGHENT
var Wariables” VARIABLES RAM INTERN 0520700000 0x100000 -1 -1 -1 -1 -1

in [F (ATA
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1413 line ~1451 line
Picture of near 1413 line:
PRYSICAL w%ss 020100000
Jered I Tnﬁ RS

Jbesin MEWRY_SECHENT
varl “Variables' VARIABLES RAM INTERN 0:40000000 0x10000 -1 -1 -1 -1 -1

sbegin [F DATA ETK XFTK
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1465 line ~ 1503 line
Picture of near 1465 line:

Jend WIO_PAR
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1728 line ~ 2000 line
Picture of near 1728 line

Jerd ETE_ETR_SFECIFIC
enda‘end (P ELIE

fend 1F_DATA

Picture of near 2000 line

begin CHIRACTERISTIC
Sinlata “Sinlata
CURVE 0x00a0

0000 DAMDS_FWS 0 DEZ -127 127
n AXIS

mﬁ I3 0. TPUT OLANTITY CEZ 128 0 127

X _AK
SPAR DO T

a’erdxﬁS
fend CHARACTERISTIC

LABCAR IP

70.In LABCAR-IP FiL wizard, press Browse and select the A2L file
added the XCP descriptions.

o D} i i s s |

Select the AL file to be used in this project,

ECU AL fils

[P —. ‘

‘Hmml'm rom A2L tile
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11.Configure the remaining tabs (ECU access, ECU inputs, ECU
outputs, OS settings) in FiL wizard.

H oemien 54w | OEIEEN . Ecume ) Oflam: ) O e

- Itis possible to omit the configuration of ECU inputs tab if you
want to do ECU RAM monitoring only.

- InECU access tab, you can check the connection between PC,
RTPC and XETK via pressing Search for hardware button.

12.Save the project file and do the build.

Trouble shooting
If the error , Timeout while waiting for XCP Slave answer” occurs in EE, some of
the following items could be the root causes.

The power is not supplied to XETK.

The cable connection between RTPC and XETK is not good.

The IP address that is configured in XETK configuration tool is not the
same as the one that is written in A2L file.

Types of ETK / XETK for the FiL support

L,EtK-T1.0"and ,XETK-T2.1" are supported.
The FIL operation with ,EtK-T1.0" and ,XETK-T2.1" have already been
tested.

The communication mechanism of the other ETK and XETK products
are the same as the above ones. The FiL operation with them could work
normally but is not guaranteed.

FiL doesn't support the ETKs listed in XETK configuration tool (e.g. ETK-
S2x series).

FiL doesn’t support TDM measurement raster. It supports DISTAB mea-
surement raster.
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3.11 Real-Time Plugins

This chapter contains information on creating real-time plugins, how to inte-
grate them into a LABCAR-OPERATOR project and how to work with them in
the experiment environment ETAS EE.

Real-Time Plugins

A real-time plugin is a dynamically loadable program library for the Real-Time
PC whose functions can be integrated into the real-time operating system, and
executed, during runtime.

The RT-Plugin Builder is a tool for creating a real-time plugin project and man-
aging the associated source code. It also controls the compiling and linking of
the plugin on the Real-Time PC and generates a packet file for the real-time
plugin.

ETASRTPC

The plugin source code is compiled and linked to a dynamically reloadable pro-
gram library (Shared Object Library) on the Real-Time PC that provides the nec-
essary functionality and infrastructure required for real-time plugins.

This includes in particular
loading and unloading real-time plugins
generating hook processes
linking functions (of the plugin) to hook processes
resolving data element identifiers in memory addresses

invoking hook processes in a real-time context

Configuring the Operating System
Hooks are added to tasks of the real-time operating system in the "OS Configu-
ration" tab in LABCAR-IP.

Experiment Environment (ETAS EE)

Real-time plugin packet files can be added, enabled, disabled and removed in
the experiment environment.
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The RT-Plugin Builder

The RT-Plugin Builder is an application used to create real-time plugins. The

RT-Plugin Builder generates a directory structure and files with function roots
for the necessary callback functions of the plugin.

To create real-time plugin projects

1.

The RT-Plugin Builder opens.

In the Windows Start menu, select Programs — ETAS —
LABCAR-OPERATOR X.Y — RT-Plugin Builder.

- RT Builder

ERCRE

File Tools

=l o=

Properties | Build

2. Select File — New.

The "New RT Plugin" window opens.

RT Plugin Name:

Location:

L]

Template Fle:

a2 New RT Plugin ===

3. Enter the name of the RT plugin and the directory in which the
project files are to be saved.

4. Select atemplate file.
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5. Click OK.
The project is created.
s RT Builder =8 =R
File Build Tools
BEHEE
=] RT _Test
[E] RT_Test_main.c General
Plugin Name |RT_Test
Version 100
Notes
9/2/2013 - Plugin created -
Properties | Build

6. If necessary, change the version number ("Version").

7. Save the project using File — Save.

To manage real-time plugin source code

All files that belong to a plugin are managed in the RT-Plugin Builder in the form

of a logical tree structure.

1. Right-click the project folder.

The shortcut menu opens.

a/ RT Builder
File Buld Tools
BHEH

Gpen

Add File
Add Folder

Create File
Create Folder

Exclude

Remove

2. Use Create... to create new files or folders.

3. Use Add... (in the project directory) to add existing files or fold-

ers.

4. Select Exclude to remove a file or subfolder from the project.

The files/folders in the project folder are retained and can be
added again using Add File / Add Folder.

5. To delete a file or a subfolder, select Remove.

The files/folders are deleted physically.
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To edit files
1. Double-click a file in the tree to edit it.

The file opens in the preset editor.
2. Select Tools — Settings to define another editor.

SettingsForm El

Editor

Prefered Editor

Program Fil= notepad exe —J

Command Line Arguments -

Macros: “ile. %line

3. If you want to transfer arguments when the editor is invoked,
you can specify them in the field "Command Line Arguments".

To compile and link a real-time plugin
1. Toggle to the "Build" tab.

2. Select Build — Build Plugin.

The files are transferred to the Real-Time PC and processed
there.

o RT Builder =8 =R ==
File Build Tools
EEHE8
-] RT Test
[¥] RT_Test_main Messages
[3/2/2013 11:02:55 PM] Buld Process started

Uploaded buid 2ip'to ‘home Aabear/plugin Abuild/RT_Test/build zip'|
Unzipping build zip"

Upload done

Building plugin file 'RT_Test 30" by compiling "/RT_Test_main.c’
Copying plugin file 'RT_Test so"

Preprocessing and compiling took 0.129665 seconds

build: succeeded

< it J »

Propetties | Build \

The results of the Build process are displayed under "Mes-
sages'".

Real-Time Plugin Packages

A Shared Object Library is generated from the files containing source code
during the build process. The RT-Plugin Builder puts these files, together with
other files, into an archive file referred to below as a real-time plugin package.

A real-time plugin package contains:
- Ametadata file (xml) with information on tools, versions etc.
+  The Shared Object Library of the plugin
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Example

The following example shows the implementation of a simple counter that can

be controlled using the commands "enable’, "disable" and "reset".

The plugin interacts with a C code module of the LABCAR-OPERATOR project
by reading the scaling factor from the module and writing the (scaled) counter
value into a module parameter "In". The C code module issues "In" via the out-

port "Out".

#i ncl ude <stdio. h>

#i ncl ude <math. h>

#i ncl ude "rtos_hook. h"
#include "rtos_rtplugin.h"

/1 Label definition
11 raw | abel
#t yped| abel doubl e cnodl n CMbdul e/ Cal i brati onVari abl es/ I n

1/ mapped (user defined | abel)
#t yped| abel doubl e cnbdScal e UDMbdul e/ UDScal e

/1 Data structure
typedef struct

{
unsi gned i nt enabl e;
unsi gned int count;
}
TDat a;

/'l Callback functions for the hooks
/**
* Function to be called fromthe hook.
* @aram arg Dat apoi nter as passed to rtos_hook_attach
* @aram t_ns The current tinme in nanoseconds
*
static void Hook_Cal | back(void *arg, rtos_tinme_t t_ns)
{
if( arg)
{
if( ((TData*)arg)->enable )
{
((TDat a*) ar g) - >count ++;

}

cnodln = cnodScale * ((TData*)arg)->count;

static rtos_handl e_t hQoj;
static TData dat a;
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/1 Command handl er for additional plugin conmands
[*%

* Function to be called as command handl er

* (@aram argc Number of argv[] strings

* @aram argv Array of strings

* @aram stream The output stream

* x)

static int cnd(int argc, char *argv[], FILE *stream

{
if( strenp( argv[0], "enable" ) == 0)
{
data.enable = 1;
}
else if ( strcnp( argv[0], "disable" ) == 0)
{
dat a. enable = 0;
}
else if ( strcnp( argv[0], "reset" ) ==0)
{
data. count = 0;
}
el se
{
rtos_l og( LOG ERR, "unknown conmand" );
return -1;
}
return O;
}
int on_| oad(voi d)
{
return O;
}
int on_initialize(void)
{
rtos_rtplugi n_conmand(cnd);
data.count = 0;
data.enable = 1;
hCbj = rtos_hook_attach("Hook", Hook_Call back,
(voi d*)&data );
return 0O;
}
voi d on_term nate(void)
{
rtos_hook_det ach(hQbj);
}
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voi d on_unl oad(voi d)
{
}

See the following sections for explanations of this example.

3.11.3  Defining Hooks in the OS Configuration of LABCAR-IP
A hook acts as a wildcard for one or more processes in the OS configuration of
a LABCAR project. Like a process, a hook can be added to a task at any point,
moved and even deleted. Unlike processes, the name of a hook can be freely
defined (and also changed) by the user.
Processes Task
ConwversionModule Init
Hardware il Bt
IdieController () Acquisition
(%) Corfig
() Manager
== [ Analyze
[ Adkrowledge
=@

Eiﬂ}c:é; Add Task

0 Settings

3.11.4

LABCAR-OPERATOR V5.4.13 - User Guide

[T Disable Task

Max. Number OF Priorities 40

del_HWCF
Pb165Tad|  Add Hook 3
v book
lot_OneSts emove fas
Pb1651ade Rename cL
Es113c_S) |_HWCF
Jot_OnesSt Move Up
[7] Show Unassigned Processes Update Processes. Type [Timer +| Period 0.01 s =)
Task Settings
TaskD 8 Delay 0 s Pioy 3 [3 CPuCore[1 <] []Exchusive Core Usage

[”] Stop On Fleating Point Exception

- [¥] Automatic Process Assignment [#] Enable 0S Monitoring

Fig. 3-40 Adding a Hook to the OS Configuration

A hook can also be used several times, i.e. it is permissible to add a hook with
the same name at different positions within one or more tasks.

Attaching Plugin Processes to Hooks
Attaching processes to a hook takes place via the real-time plugin itself. When
loading a real-time plugin, the

on_| oad

method of the plugin is invoked.
Within it, you can use the function
rtos_hook_attach

to attach processes to specific hooks.

If a necessary hook is not available, the implementation of the on_| oad
method determines whether loading the real-time plugin has to be interrupted
or whether it can be continued.
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It is possible to attach several processes to one hook. By default, new pro-
cesses are always attached to the end of the process list of a hook. It is not
possible to add a process at any position in the hook process list.

When unloading a real-time plugin, all attached processes in the

on_unl oad
method must be removed from the process lists of the hooks using the func-
tion

rtos_hook_det ach

Label and Mapping
Every data element in a LABCAR-OPERATOR project has a label that is used to
enable unique addressing.

Addressing Data Elements
Data elements of a LABCAR-OPERATOR project are addressed using a com-
piler directive in real-time plugins.

The syntax of the directive is as follows:

#typedl abel <type> <variable identifier> <data el enent |abel >

The data element is accessed in the source code of the plugin using the speci-
fied variable identifier. A label is resolved into the memory address of the data
element during runtime when the plugin is loaded — before the plugin function
on_| oad is invoked.

If the label is unknown within the LABCAR-OPERATOR project or the data type
of the data element is not the type expected, the real-time plugin is not loaded
and corresponding error entries are made in the ETAS RTPC log file.

Mapping Labels

User-defined labels for data elements are realized in LABCAR-OPERATOR using
mapping files and SuT mapping files. Using user-defined labels in a real-time
plugin enables project-independent plugins to be created.

A user-defined label is resolved into the memory address of the data element
during runtime when the plugin is loaded - before the plugin function on_| oad
is invoked.

If the label is unknown within the LABCAR-OPERATOR project or cannot be
resolved due to a missing mapping or the data type of the data element is not
the type expected, the real-time plugin is not loaded and corresponding error
entries are made in the ETAS RTPC log file.

Background Services

Functions that are not to be run in a real-time context (e.g. accessing files) can
be assigned to the background tasks of the operating system using the func-
tionrtos_hook_at t ach — the corresponding hook identifier is
rtos_hook_background.

LABCAR-OPERATOR V5.4.13 - User Guide 256



ETAS Working with LABCAR-IP

3.11.6  The Lifecycle of a Real-Time Plugin
The activity diagram in Fig. 3-41 shows the sequence of the individual activities
when loading or unloading the real-time plugin.

[error]

load library unload library )«

[error]

resolve labels

on_load

on_initialize

[error]
on_unload

[ on_unload not implemented ]

[ on_load not implemented |

on_terminate

in operation
[unload ]

Fig. 3-41 Activity Diagram
load library

Loads the Shared Object Library and resolves the function pointers for
the callback functions of the plugin

- on_| oad (optional)

- on_initialize (necessary)
- on_t erm nat e (necessary)
- on_unl oad (optional).

Error case: The function pointers for necessary callback functions can-
not be resolved.

+ resolve labels
Resolves labels for data elements in memory addresses.

Error case: Label of a data element cannot be resolved or the type of data
element is incompatible.

+ on_load

Invokes the callback function on_| oad, if implemented. This function is
used to treat dependencies and reserve system resources.
Error case: Return value of the callback function is < 0.
+ on_initialize
Invokes the callback functionon_ i ni ti al i ze. In this function, real-

time functions are assigned to specific hooks, background functions
and command handlers are registered.

Error case: Return value of the callback function is < 0.
in operation

Invokes the registered real-time and non-real-time functions by the oper-
ating system of the Real-Time PC.
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Invokes the callback function on_ t er mi nat e. In this function, the
functions registered previously inon_i ni ti al i ze are terminated.

+ on_unload

Invokes the callback function on_unl oad, if implemented. System
resources that were previously reserved in on_| oad are rereleased in

this function.
unload library

The Shared Object Library of the real-time plugin is released and

unloaded.

Working with Real-Time Plugins in the Experiment Environ-

ment

Real-time plugins are managed in the experiment environment in exactly the
same way as parameter or mapping files, i.e. adding, removing, enabling and
disabling take place in the Experiment Explorer of ETAS EE.

To add RT plugins to the experiment

1. Right-click the "RT Plugin Files" folder in the Experiment

Explorer.

2. Select Add File.

53] Enperiment Explorer

(] Datalogger Files
(] Mapping Files
(] Parameter Files

RT Plugin Files
a [ AddFie.. Ins

I —r

%] Workspace Ele... 124 Experiment E...

3. Select the plugin file (*.rtp) in the file selection window.

The real-time plugin is added to the experiment.

4. If the plugin

+;JExperiment Explorer

() Datalogger Files
1] Mapping Files
(] Parameter Files

[= (] RT Plugin Files

|53 RT_Testrtp

Ol I

| Workspace Ele... 15 Experiment E...

+JExperiment Explorer

is not active, right-click the file and select Active.

(] Datalogger Files

(] Mapping Files

(] Parameter Files
1= 7] RT Plugin Files

[ RT_Test-Plugin.

(2L addFie...
| Ackive
[ Rename File...

i Delete (pemanently)

(2] Exclude From Experiment Del

shift+Del
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5. Toremove a file from the "RT Plugin Files" folder, select
Exclude From Experiment.

6. To delete afile, select Delete (permanently).

To run an experiment with a real-time plugin
1. Select Experiment — Download — LABCAR to download the
experiment to the simulation target.

The state of the plugin is now "Initialized".

2. Select Experiment — Start Simulation — LABCAR to start the
simulation.

The experiment is run.
3. Toggle to the "RT Plugins" tab.

Note on Using LABCAR Ports in Simulink Models
LABCAR input ports of Simulink models should not be written directly by real-
time plugins. Instead, set the parameter "B_useConstant" to "1.0" and write the
parameter "constValue" from the real-time plugin.
= o simple
@ [ Gain
= (2] Input_Port Input_Port/b_useConstant []
@~ b_useConstant 1.000
@+ constValue Input_Port/constValue []
e out 13.000
i uj Integrator Input_Port/Out [
B Input_Port 13.000

This results in the measure value "Out" ("simple/Input_Port/Out") and all subse-
quent Simulink blocks being influenced reliably if the corresponding hook has
been added accordingly in the OS configuration.

LABCAR output ports should not be written by real-time plugins either. Writing
input ports of C code modules is, however, possible.
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The "RT Plugins" Tab
The following figure shows the "RT Plugins" tab.

W Available Real-Time Plugins hi sz Command Console
Plugin State Version | >

RT_Test inot loaded 11.0.0

[ —— '

Output

Time RT-Plugin Message

[RT—PIugins\KSmna\Genevalav \{ Datalogger \{ Instrumentation

< i ]

Fig. 3-42 The "RT Plugins" Tab in ETAS EE
The area consists of three parts:

Available real-time plugins

Output (see "Output” on page 260)

Command console (see “Command Console” on page 261)

Available Real-Time Plugins

This is where all real-time plugins of the experiment are listed.
Plugin
The name of the plugin
State

The "State" column shows the current state of the individual plugin. The

query is cyclical in a raster of around 500 ms.

The states "loaded" and "not loaded" are predefined and show the load
state of a plugin. The definition of user-defined states is possible and

takes place in the source code of the plugin.
Version

The version of the plugin (is assigned during creation in the RT-Plugin

Builder)

Output

The "Output” tab (in the bottom half) shows the log messages generated by the

real-time plugins.
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Command Console

The command console makes it possible to implement an individual command
protocol (based on ASCII character strings) for each real-time plugin. For this
purpose, the plugin must make a protocol handler available to interpret the
transferred strings.

This handler must be registered when the real-time plugin is loaded using
rtos_pl ugi n_command
The following commands are available:

ator @

Delegates the command specified subsequently to the named RT plugin
Example: at Exanpl ePl ugi n di sabl e

clear
Clears the command console
info
Lists all plugins loaded (on the target)
help
Provides help
load

Loads the named plugin (— on_I oad)
Example: 1 oad Exanpl ePl ugi n

unload

Unloads the named plugin ( — on_unl oad)
Example: unl oad Exanpl ePl ugi n

init
Initializes a plugin (—on_i ni ti al i ze)
Example:i nit Exanpl ePl ugi n
terminate

Terminates a plugin (— on_t er m nat e)
Example: t er mi nat e Exanpl ePl ugi n

<Tab>

Auto-completion (case-sensitive)
<Arrow up>

Command history
<Arrow down>

Command history
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Signal Conversion Modules

LABCAR-OPERATOR V5.4.13 comes with a standard signal conversion module
with which the generic open-loop configuration can be realized.

This module can be inserted between all ports which can be connected in the
Connection Manager and particularly enables sensor/actuator modeling
(between the I/0 hardware and the DVE model).

Inserting Modules
How to insert this kind of module for signal conversion is described in the sec-
tion “Signal Conversion” on page 276.

Parameters
If a module for signal conversion has been inserted, all inputs, outputs and
parameters are also available in ETAS EE in the "Workspace Elements" window.

= ] ConversionModule

= ] BoolSwitch
@ += Highvalue
- Lowvalue
@+ Threshald

= 2] Curve
@] Table

= L[j CurveEsx
@ * Factor
= Offset
e _Max
@ ¥ E_Min
e _Max
e _Min

= ] Linear
@ Fackor
@+ Offset

= =3 BattMode

@ *=+ Function

=2 In

4E™g Qut

@+ OukControl

@+ Outialue

In addition to the parameterization via parameter files, the instrumentation of
ETAS EE also provides a GUI via which the parameters of the module can be
calibrated.

The meaning of the parameters (and thus the functioning of the modules) is
described below using the GUI.
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The GUI for Controlling Signal Conversion

To create this kind of window, right-click the relevant module in the tree view of
the "Workspace Elements" window and select Open Signal Conversion
Instrument.

[E&'Workspace Elements

Search &Filter ¥

All Assam Al UD Search Resukts

< ECU Access
= b LABCAR
= ] signalConversionModules
= [F C cuie
® (] BoolSwitch

Measure / Calibrate.

@ (] curve Add To Datalogger

® ] Curvebx Show All HW Ports

@ (] Linear

W Batthode Calibration / Parameters »
@+ Function signal ,
[T ol

a out Create Mapping File...

@>= QutControl

Open Signal Conversion Instrument [
@+ OutValue

In the GUI which is created in the active layer (in the "Instrumentation” tab), the
following conversion types can be selected under "Type":

Boolean
+ Curve
+ CurveEx
+  Identity
Linear

Controlling the Output Signal
What all types have in common is that the output can be controlled — the
options in the "Out Control" field are used for this purpose.

Out Cortrol

® On

© off
Node:

The following settings are possible:
On
The output is always calculated.
- Off
The output is not calculated - the output is set to the value specified.
Node

The calculation of the output depends on the state of a battery node
("BattNode" input in the Workspace Elements and in the Connection
Manager). If the selected battery node is not switched, the curve is not
calculated.

“ NOTE

If you doubt the values of any signal, always check whether the calculation of
the signal depends on the status of a battery node or has been completely
switched off.
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"Boolean”

A "Threshold" for the input signal can be entered here under which the output
value assumes the value "LowVal" and above which it assumes the value "High-
Val'.

Generic Signal Conversion Instrument - -

ConversionModule

e

Thresheld 1
Highval 1
Lowval 0

"Curve"
Use the Edit Curve button to edit a table for a curve.

Generic Signal Col on Instrument - ...

Conversionoduls
Type

o

A GUI opens in which the value pairs for the parameter "ConversionModule/
Curve/Table" can be edited.

Table - ConversionModule/Curve/Table

Curve/Table [} Apply
o ° 0 o ° L3 o 0
o | o ] 0 0 o | o [ w
[ b

"Curve Extended"
The extended form of "Curve" which permits a further modification of the curve.

Generic Signal Col nstrument - ..
ConversionModule

Type

e

Factor 1

Offset 1

X_Max 0

Y_Max

X_Min

Y_Min

The signal can be modified here in several levels:

A Mapping via a linear function v = a*u + b which results in a gain or atten-
uation a ("Factor") and an offset b ("Offset") of the signal. Presetting:
Offset = 0 and Factor = 1, i.e. no change.

“ NOTE

This mapping acts upon the input values of the characteristic defined in
the next step!
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B Mapping via a characteristic defined in a table with Edit Curve (see

“"Curve™ on page 264.)

C A signal limitation (specified via "y_min" and "y_max") plus a linear map-

ping (by specifying corresponding "x_min", "x_max", "y_min" and "y_max"
values).

The following figure shows the effect of the delimiter function which is
defined by the values x_min, x_max, y_min and y_max.

The input signal is limited by x_min and x_max - specifying x_min, x_max,
y_min and y_max determines a linear equation which assigns the signal
a gain and an offset.

If the signal is not to be limited, select the minimum and maximum val-
ues correspondingly small/large.

If no further gain and no offset are required, just set y_min = x_min and
y_max = X_max.

Otherwise, there is the following connection between factor (slope a of
linear equation (1)), offset (parameter b of the linear equation (1) ) and
the values x_max, x_min, y_max and y_min:

y=ax+b (1)
y = ((y_max - y_min)/(x_max - x_min) )*x -

((y_max - y_min)/(x_max - x_min) )*x1 +y1
where one of the two value pairs (x_max,y_max) or (x_min,y_min) is to be
used for xT and y1.

"Identity”
Signal is transferred unchanged 1:1.

"Linear"
Used to map the input value to the output value using a linear equation
(expressed with "Gain" and "Offset").

Generic Signal Conversion Instrument - .

ConversionModule

Linear -

Factor 1

Offset 1
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3.13 Configuring Hardware with the RTIO-Editor

How to work with the RTIO-Editor and configure the hardware used is
described in detail in LABCAR-RTC V5.4.13 - User Guide.

Refer to the Tutorial in the "LABCAR-OPERATOR V5.4.13 - Getting Started" man-
ual for an example of how to configure a hardware board.

LABCAR-OPERATOR V5.4.13 - User Guide 266



ETAS

3.14

3.14.1

Working with LABCAR-IP

The Connection Manager

The Connection Manager enables closed-loop operation by connecting the
inputs and outputs of the existing modules accordingly.

Its properties are:
displaying all inputs and outputs that can be connected
+ connecting individual inputs and outputs and interrupting them
+creating virtual connections for signal tracing
+highlighting existing connections
possibility for export/import of the connection list into/out of other proj-
ects
+ sorting and display options for connection list
filter for selecting special connections

The following sections describe how to assign models inputs and outputs, cre-
ate connections and insert modules for signal conversion.

Real and Virtual Connections

Signals must be known to be displayed in the Connection Manager. This is a
matter of course for modules integrated with LABCAR-IP as the inputs and out-
puts of a module are part of the module description. This concerns the mod-
ules already described such as ASCET and Simulink models, CAN and FlexRay
modules, C code modules provided by the user, modules for adjusting the sig-
nal path (signal conversion and opening the closed-loop) and the hardware
configuration in LABCAR-RTC.

Their signals are available in the Connection Manager and also in the experi-
ment in ETAS EE after code generation. The following figure is a schematic of
an HiL experiment with the typical components (hardware, signal conversion)
and a model with actuator and sensor simulation.

ADC Signal Conversion
Module
i
ECU Model
AnaOut _4 Out
DAC

Fig. 3-43 The Experiment Signals

The actuator signal from the ECU appears here for the first time as an output
signal of an ADC module and is then routed to a model input via a module for
signal conversion. In the case of the sensor, the known signal path starts at a
model output and ends at the input of a DAC module.

The following are unknown to date:
the connections between the ECU and the RTIO hardware and
the connections within the modules
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This means important information on the complete signal path in a closed-loop
experiment is missing: the experiment environment requires it to be traceable.

The first point is addressed by the provision of lists of ECU pins and HW pins;
the second via what are referred to as virtual connections.

ECU and HW Pins

You can create and edit the ECU Pin List or the Hardware Pin List as described
below. This can also be automated using the LABCAR-IP Scripting API. Take a
look at the help section (? — Help) for documentation on this API.

To create a list of ECU pins

o g~ WwN

1. In the main menu of LABCAR-IP, select Project — ECU Pin
List.

The "ECU Pin & HW Pin Lists properties" window opens.

ECU Pin 8 HW Pin Lists properties ==

] ECU Fins

. Select the "ECU Pin List" tab.

. Right-click on the root entry "ECU Pins".

. Select Add Folder.

. Anew folder is created whose name you can change here.

. Right-click this folder and select, for example, Create Output
Pin.

ECU Pin & HW Pin Lists properties ==

[ ECUPin List | Hardware Pin Lt
=~ ¢ ECUPins
o B

§ Createlnput Pin
4 Create Bidirectional Pin
1] Add Folder
%, EditName
X Delete

Sort Tree Descending

To create a list of HW pins

1. Select Project — ECU Pin List and then the "Hardware Pin List"
tab.

or

1. Select the hardware module in the Project Explorer.
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2. Right-click and select Edit Pin List.

Project Explorer - x
= Targets
=] RTPC
B Hardwo=

A4 ideCor  Ed
Update

The "ECU Pin & HW Pin Lists properties" window opens.

3. Select the "Hardware Pin List" tab.

4. Inthe shortcut menu of the root entry "Hardware', you now

have the following possibilities.

ECU Pin & HW Pin Lists properties @‘

Hardware Pin List

o [

] Add Folder
Create HW Pins as mirror of ECU Pins
Create HW Pins from the current hardware configuration

wf

Sort Tree Descending

- To create a folder in which you have all possibilities as
already described for the ECU Pin List.

- To create the Hardware Pin List as a mirror of an existing
ECU Pin List.

- Tocreate the Hardware Pin List from the signals of the cur-
rent hardware configuration. With this variant virtual con-
nections between hardware pins and the relevant hardware
signals are also created automatically.

> The result is that connections of ECU and hardware are avail-

able in the Connection Manager and can be connected.

ECU_Out_14

ECU

ECU_In_69

Signal Conversion
lodule

0
(e o}

Model

AnaOut _4 [« Out

Fig. 3-44 The Signals and Pins of ECU and Hardware
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Virtual Connections

To enable signal tracing the connections within a module also have to be
known.

In simple cases, for example a hardware board, in which the list of HW pins was
created automatically from the existing configuration, this can take place auto-
matically as the pin and the signal are effectively hard-wired. It is also natural in
the case of a signal conversion module that input and output are connected
internally with each other.

Signal Conversion

ECU_Out_14

ECU

ECU_In_69

Fig. 3-45 Signals, Pins and Virtual Connections (Dashed Lines)

“ NOTE

The connections between the ECU and the LABCAR hardware are real to the
extent that lines are connected between the ECU and the hardware.
Nevertheless, these connections also have to be created as virtual connec-
tions in the Connection Manager ("ECU_Out_14" and "+_IN_CHO" as well as
"ECU_IN_69" and "Out_CH4" in Fig. 3-45). This enables full tracing of the
signals between the ECU and the LABCAR hardware.

For information on how to create virtual connections see the section “To create
a virtual connection” on page 274.

Adding Inports and Outports to the Simulink Model

Model signals must be accessible if they are to be connected to hardware sig-
nals for HiL applications. This takes place using what are referred to as LAB-
CAR inports and outports.

These blocks can be positioned at any hierarchy level of the Simulink model.
In MiL applications, an inport can be assigned a constant value so that it
behaves like a Simulink "constant block"; LABCAR outports then behave like
Simulink "terminator blocks".
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These inports and outports are in the "LABCAR Port Blocks" library (Fig. 3-46).
' Simulink Library Browser [ @ =)
File Edit View Help

0= -4 dh |
Input_Port: This block gets an input to  Simulink mode! from another module of a LABCAR project

- B Simulink

W Real-Time Waorkshop

B Simulink Extras Ompmjon
B stateflow

B Virtual Reality Toolbox

Ready

Fig. 3-46 LABCAR Port Blocks

The connections are created in the Connection Manager which provides an
easy-to-operate user interface for this purpose (see “Connecting Signals in the
Connection Manager” on page 272).

The advantage of this procedure is that this definition of the interface does not
depend on the hardware used each time and is thus also valid for MiL applica-
tions. Hardware connections can also be changed after model code has been
generated, meaning the code does not have to be regenerated.

“ NOTE

If these port blocks do not exist in the Library Browser, read the following
section.

Adding LABCAR Port Blocks to the Library Browser
When the Simulink Browser opens, MATLAB searches all paths for files called
sl bl ocks. m These M files contain a description of the extensions of the
Simulink Model Browser with corresponding elements.
In the case of LABCAR-OPERATOR, this file is in the directory
<drive>:\Program Fi | es\ ETAS\ LABCAR- OPERATORX. Y\ Si Co.
If you did not open your Simulink model from LABCAR-OPERATOR, the LAB-
CAR port blocks are not available in the Library Browser. Add this path in the
MATLAB Command Window with
>> addpat h(' <dri ve>:\ Program Fi | es\ ETAS\

LABCAR- OPERATORX. \' Si Co' ) ;
If LABCAR-OPERATOR has never been installed on the system on which you
are editing your Simulink model, please copy the entire \ Si Co directory to it
and make the relevant path known to MATLAB (as described above).
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Data Types
As LABCAR-RTC only processes data of the type "double’, an automatic casting
from and to the basic Simulink data types has to be take place:
double (LABCAR Inport) — double, float, boolean, signed/unsigned int8,
int16, int32, int64
double, float, boolean, signed/unsigned int8, int16, int32, int64 — dou-
ble (LABCAR outport)

Connecting Signals in the Connection Manager
The Connection Manager obtains all its information from an XML file which
contains information on all inputs and outputs of all modules of the project.

The following figure shows the Connection Manager GUI (accessible via the
corresponding tab in the main window).

Selection:

Outputs

Inputs

Fiter

- (] Hardware - (] Hardware
R | &0 deControter @ oupurs @nous
= ] Estix & (] Pedal2NEngine
-] Es1851ch L W AirConditionManual
=] Pb165Tade] 3
@ Analn_0 © Al
@ Anain_1 i
#h Anain_10 m (©) Connected
@ nain_11 (©) Not Connected
@ Analn_12
@ Analn_13 (© Fiter
i Anain_14
8 Analn 15 -
Real Connection ‘Wirtual Connection
Without Conversion
Existing Connections
Fitter
From To ~
@ Al

Analn_0/Pb1851adc1/Es1651ch/Es113xRipe/Hardware  AirC trol

©) Real
© Virtual

© Fiter

Fig. 3-47 The Connection Manager User Interface

The top part of the window shows the inputs and outputs of all the modules
present.
To display a signal in the relevant editor

1. Select a signal from the list of outports or inports.

2. Right-click and select Goto....

The editor for signals of the relevant type opens and the
selected signal is highlighted.

Filter on the Display
You can specify a filter to be used when displaying signals ('Filters" field) sim-
plifying the signal overview according to the type of task to be executed.

The following filter settings are possible:
All

All available inputs and outputs are displayed.
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- Connected

With this setting, only the connected inputs and outputs are displayed.
+ Not Connected

With this setting, only the inputs and outputs which are not connected
are displayed.

- Filter

A character string to filter the names can be entered here. No distinction
is made between upper and lower case.

You can also select whether the filter condition only applies to outputs ("For
Outputs"), inputs ("For Inputs") or both.
To connect signals

1. Use the mouse to select an input and an output.

2. To connect the signals click the icon.

Selection:
Qutputs. Inputs:
= [ Hardware (] Hardware Fter
. ol . 7] outputs [7] nputs
2-J Ripc - IdeController viputs ey
o ] Estix & (] Pedal2NEngine
-] Es1851ch L * -y AirConditionManual
-] Pol6STade] 3
B Anain 0 @ Al
# Anain_1 -
@ Analn_10 | () Connected
B Anain_11 (©) Not Connected
< Anain_12
# Anain_13 ©) Fitter
@ Arain_14 .
&) Anain 15 - \
Real Conngction Virtual Connection
| (B

or

3. Use the mouse to select an input/output and move it to the
desired output/input.

Selection: Hardware \ Ripc | Es113x \ Es1851ch \ Pb1851adct \ Analn_0

Outputs. inputs.
=] Hardwars +| [ Hardwars Fter
-] Ripe | | & deControter Lifryrs 1 Tre
-] Estiac & (] Pedal2NEngine
o (] Es1851ch [ “CondtionManual
= Pb65Tadel 5,,
i frain_0
i Analn_1
# Anain_10
# Anain_11
# Analn_12
{# Araln_13
@ Analn_14
ol Anzin 15 - s
Real Connection ‘Wirtual Connection

Without Conversion - I*X-I .- .-

Update Ports
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> The connection is created and shown in the field "Existing Con-

nections" (providing no filter is active preventing newly created
connections from being displayed).

Existing Connections.

Fiter
From To _
@A
Analn_ 1 are  AIC irolk
© Real
© Virtual
©) Fiter

To create a virtual connection

To create a virtual connection between an input and an output of one and the
same module, proceed in the same way as for real connections (see above) —
the icon for creating the virtual connection (within a module) just looks different

from the icon for creating real connections (between two modules).

Selection: Hardware \ Rtpc \ Es113x \ Es1651cb \ P1651adct \Anain_7
Outputs Inputs
5 (] Hardware 1 Hardwara Fier
il 7] Qutputs (7] inputs
- Rpe -] dieCortroller uiputs By
= Est1x =] Pedal2NEngine
O e | M Condrcnbarus |
-] Pb185Tadel 3
f# Analn_0 @ A1
# Analn_1 -
# Analn_10 W ©) Connected
@ Analn 11 () Not Connected
B Analn_12
b Analn_13 ©) Fiter
f# Analn_14
iy Analn 15 -
Real Connection Virtual Connection

Beside it there is the icon for creating a real connection between an input and
an output of the same module which can be used for feeding back signals.

Virtual connections are shown on a blue background in the Connection

Manager.

Existing Connections.

From

Analn_11/Ph1651adc1Es1 551 chiEs11 3x/RipcHardwa
Analn_12/Ph1E51adcEs1 651 chiEs1 1 3x/RipcHardwa

To

+_IN_CH11 [12}Pb1B51a0c1 Es 1651 chiEs 1 SRtpcH

+_IN_CH12 [13}P1851 acic /Es 1651 chiEs' 1 30RipeH

Fiter

) Real
Anain_13/Pb165 adclEs1 651 chEs113xRtpcHardwa +_IN_CHI3 [14)Pk1651adc1 Es1651 chiEs 1 3oRtpcH
Aniain_1 401651 adc1 Es1 651 chES11 3xRtpeHardwa +_IN_CHI14 [15JPk1651 a1 Es1651 chiEsT13xRtpe ) Virual
Anain_15F1651adc1/Es1 6510hEs1 1 3xRipoHardwa + IN_CHIS [16JPb1551 o1 Es1651 chEs M BoRtpeH - L
BatthlodeiConversionModule Out/Conversionhiodule -

To disconnect connections

1. Select the one of the signals whose connection is to be inter-

rupted.
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2. To disconnect click the icon.

Selection: ldleController \ Pedal?NEngine \ AirConditionManual
Outputs. Inputs.
=[] Hardware () Hardware Fter
] Ha =] [~
a 1 V| Outputs [V] Inputs
©-J Ripe B KeController uiputs iy
-] Estix & (] Pedal2NEngine
-] Es1851ch L e
= Pb165Tadel 3
- Anain_0
@ Anain_1
L@ Anain_10
i Anain_1
S Anain_12
@ Anain_13
L Anain_14 =
- Anain 15 hd =
Real Connection Virtual Cennection

or
1. Select an existing connection under "Existing Connections".
2. Press the right-hand mouse button and select Disconnect.

Existing Connecions
Fiter

From To -
@ Al
Anain_0/Pb165 1adc1/Es1851 cb/Es 1 3x/Ripc/Hardware | AirConditionManaliDedanus c °
| pisconnex ]

Goto Signal b

Import Connections...

Export Selected Connection..

Select All Connections

Display ftems In Reversed Hierarchy

The connection is interrupted again.
If changes are made to a module, the display can be refreshed at any time.

To refresh the display
1. Select Update Ports.

The display is updated.

To sort the connection list
1. Double-click the column headings ("Outputs” or "Inputs") in the
connection list.

The relevant column is sorted alphabetically (either in stan-
dard or in reverse order).

To reverse name hierarchy
1. Select Display Items in Reversed Hierarchy from the shortcut

menu of the connection list.

This reverses the hierarchy of the signal names. It now starts
with the signal name and ends with the module name.
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To export connection settings
1. Use the mouse to select one or more connections (multiple
selection is possible by pressing the CTRL- or SHIFT key).

2. Select Export Selected Connection from the shortcut menu.

A file selection window opens.
3. Enter a file name.
> The selected connections are saved in the file.
This kind of saved connection settings can be imported again.

To import exported settings
1. Select Import Connections from the shortcut menu of the con-
nection list.

A file selection window opens.
2. Select a file with connection data.
> The selected connections are imported.

3.14.4  Signal Conversion

In the Connection Manager, generic signal conversion models (actuator/sen-
sor modules) can be inserted between the signals to be connected (see “Signal
Conversion Modules” on page 262) — the configuration of these modules then

takes place in a special GUI in ETAS EE.
To create a connection with the signal conversion module
1. Select the signals to be connected.

2. Select OLC Conversion and click the icon.

Selection: idleController \ Py 1 AIrCs
Outputs. Inputs.
B[] Hardware (1 Hardware Fier
s ¥] Outputs. [¥] inputs
= Rpe 5] dieCortroller SOkl
&l BTk -] Pedal2NEngine
-] Esl651ch 1 VE ArCondtionManual
-1 Pbi65Tadet =
{# Anain_0 @ al
i Analn_1 )
i Anain_10 i (©) Connected
@ Aol 11 (©) Not Connected
il Analn_12
@ Analn_13 () Fiter
# Analn_14
i Anain 15 -
Real Connection Virtual Connection
=
.

3. Enter a name for the module in the following window and click

Insert.
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The two signals are connected using this kind of module by,
for example, connecting the hardware output with the module
input and the module output with the model input.

Selection: Hardware | Ripc | Es113x \ Es1851ch | Pb1651adc1 \ Analn_0

Outputs Inputs.
E ([ Hordware = (1 Harcware Fiter
=] Rpe & IdeControler [l 0viputs P nputs
B[] EsTi3 =[] Pedal2NEngine
=] Es1651ch E “- b ArCondtionManual
o] Pol65Tade] -] Signal Conversion Modules
f# Anain_0 -] ConversionModuie
<@ Anain_1 b Batthods
@ Anain_10 b
i Anain_11 ] ConversionModule_1
@ Anain_12
B Anain_13
@ Anain_14
#) Arain 15 -
Real Connection Virtual Connection

OLC Conversion H Ié(-l I I

Existing Connections

From To

Analn_ 1 In/C: 1
Out/Conversionhiodule_1 C trolk
InfConversiontodule_1 QutiConversionkodule_1
BattNode/ConversionModule_1 Qui/ConversionModule_1

5

The virtual connections within the conversion module are also displayed (on a
blue background).

The inserted module is as well displayed in the Project Explorer.
Project Explorer - x
=] Targets
& RTPC

P Hardwars

-l IdieCortroller

& (] Signal Conversion Modules

Conversionbodule
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All inputs, outputs and parameters of the module are then accessible in the
"Workspace Elements" window in ETAS EE.
5 (3 LABCAR
= qj SignalConversionModules
= ConversionModule
= 2] BoolSwitch
@+ Highvalue
@ LowValue
@+ Threshold
= ] Curve
@ 1» Table
= 2] CurveEx
@+ Factor
@ = Offset
0 ¥ _Max
@+ X_Min
@ Y_Max
@+ Y_Min
= 2l Linear
i@+ Factor
@+ Offset
B BattNode
@ = Function
By In
W) Out
@+ QutControl
@+ OutValue
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Configuring the Real-Time Operating System (OS Con-
figuration)

When creating a LABCAR-OPERATOR project, a default OS configuration is
automatically created and added to the project.
The real-time operating system is configured in LABCAR-IP in an interface in
which the following actions can be carried out:

adding and removing tasks

editing task properties

assigning and removing processes to/from tasks
Working with the OS configuration interface is described in the section “Work-
ing with OS Configurations” on page 285.
If a new module is linked, the relevant processes are automatically integrated
into the OS configuration and suitable tasks assigned.

Elements of an OS Configuration
The following figures each show sections of the "OS Configuration” tab in which
specific settings are made.

Global Settings

05 Settings
Wax. Number Of Priortties 40 £ Automatic Process Assignment [ZJ Enable OS Monttoring

Fig. 3-48 Global Settings

Max. Number of Priorities

Maximum number of priority levels

Automatic Process Assignment

When adding a new module to the LABCAR-OPERATOR project, this

option means that all processes of the newly added module are auto-
matically assigned to the relevant task.

“ NOTE

Existing assignments of processes of other modules are not affected by
this!

If errors occur due to manual changes made to automatic assignments,
these can only be remedied by removing all processes from their tasks so
that the next project build triggers a new automatic allocation.
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Enable OS Monitoring

When this option is activated, a range of additional measure variables
are added to the Workspace Elements in ETAS EE after the subsequent
build process (under "OSMonitoring"). These variables provide informa-
tion on the runtimes of the individual tasks.

% Workspace Elements
Search & Fitter ¥

" Al Asam | AIUD | Search Resuits
<& ECU Access

= G LABCAR

i ] SignalConversionModules

i [ Hardware

1 o\ IdleController

0SMenitaring

# [ Acknoviedge

& 2 Acquisition
W5 delta
B delta_max
B delta_min
o fill_level_avg
B runtime
B runtime_avg

B runtime_max
o runtime_min
M5 runtime_violations
B >= runtime_violations_total
i [ Analyze
@ [ config
i [ cPU Load
@ [ Manager
i [ TaskDVEModel
@ [ TurnAroundstatistic_i
i [ TurnAroundstatistic_1
i [ TurnAroundStatistic_2
i [ Turnaroundstatistic_3

' Workspace Elements | () Experiment Explorer

Fig. 3-49 Additional Measure Variables with "Enable OS Monitoring"

0S Monitoring of Tasks
The significance of the measure variables is as follows:
delta (delta_max, delta_min)

Current time dt (in ns) between two tasks being activated (maximum,
minimum time)
+ fill_level_avg

The quotient of the average duration divided by the entire period
duration.

Example: If a task with a period of 100 ms is invoked and has an average
(1) duration of 20 ms, the fill level is 20%.

+runtime (runtime_avg, runtime_max, runtime_min)
Current runtime (in ns) of the task (average/maximum/minimum run-
time)
runtime_violations
Integer incremented by one whenever the current runtime ("runtime")
exceeds the current period ("delta”).
This variable is reset periodically — the length of a period until the mea-
sure variable is reset is defined in the web interface of ETAS RTPC (Main

Page — Configuration) via the RTPC_TASK_TIMING_STATISTIC param-
eter ('"RTPC_TASK_TIMING_STATISTIC = 0" disables recording).
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runtime_violations_total

Number of "runtime violations" during the entire runtime of the experi-
ment.

TurnAroundStatistic_n

The "TurnAroundStatistic_n" folders (n is the number of the VME chassis and
corresponds to the Ethernet adapter "ETHN" with which it is connected to the
Real-Time PC) contain the four variables "runtime", "runtime_avg", "run-

time_min" and "runtime_max" that can be found in every task.

The following figure shows how "runtime" is calculated.

HW I/O
A
Feedback
Model .
1) Driver States | Idle ‘ | | ‘

| runtime_TurnAroundStatistic_i |

l‘ ‘l

|‘ dT Task_DVEModel_i ‘|‘ next time step

L L

Fig. 3-50 Calculating "runtime_TurnaroundStatistic"

CPU Load

The "CPU Load" folder contains the measure variables "Core n" that in turn con-
tain the load of each individual processor core. This helps optimize the distribu-
tion of tasks to the various cores (see “CPU Core” on page 282).

Task Settings

Task Settings.
TaskD 2 Delay 0 s Prody 3 2 CPUCore[1 | [7Jexciusive Cors Usage

(] Disable Task [~ Stop On Floating Point Exception

Fig. 3-51 Task Settings

Show Unassigned Processes

If this option is enabled, only those processes are displayed in the "Pro-
cesses" field (see “Processes” on page 283) that have not been assigned
to any task.

+ Update Processes

A search once again takes place in all modules of the project for the
existing processes.

Type

Task type (see “Tasks and Their Types” on page 283)
+ Period (timer tasks only)

Period of the timer task in seconds

Task ID

The ID of a task (cannot be edited) — software tasks, for example, are
invoked using this ID (see “Tasks and Their Types” on page 283)
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Delay

Delay of task activation in seconds

Priority

This is where a priority can be assigned to a specific task — the greater
the number, the higher the priority in processing. The number of priority

levels available can be set in the field "OS Settings" under "Max. Number
of Priorities" (see “Global Settings” on page 279).

“ NOTE

The simulation target RTPC works with preemptive task scheduling — the
task with the higher priority is always processed in the relevant processor
core in specific time slices.

CPU Core

The processor core that calculates this task.

“ NOTE

For distributed simulation (i.e., assigning different tasks to different cores)
more than two cores are required!

Exclusive Core Usage

This option ensures that the processor core selected previously is
reserved for exclusive use by this task.

“ NOTE

"Exclusive Core Usage" is intended to be used to run tasks that have very
short cycle times (< 100 ps) and as low a latency as possible (e.g. hard-
ware I/0). The "ldle" time of a task is filled with "Busy-Waiting" in this ope-
rating mode. Consequently the relevant processor core is always used to
capacity (100%).

In particular, never operate the DVE task (or other slow tasks) with this
setting!

Disable Task
State of the task: "enabled" or "disabled"
Stop Simulation on Floating Point Exception

This option is only available if a Real-Time PC is used as a simulation
target.

If this option is enabled, a floating-point exception is generated when an
unusual value of a floating point number ("Not-a-number") occurs and
the target is stopped. For more details on what might have caused the
error, refer to the ETAS RTPC manual.

In the case of "Trigger" tasks, there is a further option:

Auto Trigger

This ensures that a Trigger task is calculated even if there is no trigger
(which would otherwise lead to the simulation coming to a standstill).
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+ Period
As long as there is no trigger event, the task is calculated with this period.
+ Event Timeout

If there has been no trigger event once this time has elapsed, the Auto
Trigger function is started.

Processes
The following figure shows a list of processes as shown in the user interface.

Processes

& ConversionModule
ConversionModule_Execute

- Hardware
Es113¢_ExtCode_Bxt_HWCL
Es113¢_hitCode_ln_HWCF
Es113¢_SyncReceiveCode_TaskDVEModel_HWCF
Es113¢_SyncSendCode_TaskDVEModsl_HWCF
Es1651ch_BxtCode_Ext_HWCL
Es1651cb_IntCode_Int_HWCF
Pb165%ade1_ConfigCode_Config HWCF
Pb165Tadc_ExitCode_Exdt_HWCL
Pb1651adc1_intCode_int_HWCF
Pb1E5Tadc1 Analn_TaskDVEModel_HWCF
Pb165%adc1LedDrv_TaskDVEModsl_HWCL

- deController
lert_OneStep_Outputs_IdleController
lett_OneStep_States_ldieCortroller
lert_Start_ldleCortroller
Iert_Teminate_idieCortroller

Fig. 3-52 The "Processes" Field of the "OS Configuration” Tab

Tasks and Their Types

Task

=] Init
@ Es113 nitCode_Ink_HWCF
@ Es1651ch_InitCode_lnit_HWCF
@ Pb1651adeT_intCode_int_HWCF

@) lent_Stant_ldieController

I Ext

Acquistion

&) Config

(%) Manager

[ Acknowledge

(%) TaskDVEModel
& Es113¢_SyncReceiveCode_TaskDVEModel_HWCF
& Pb1E5TadeAnaln_TaskDVEModel_HWCF
@ ConversionModule_Exectte
@ Ict_OneStep_Outputs_ldieCortroler
Pb16512dc1LedDrv_TaskDVEModsl_HWCL
& Es113_SyncSendCode_TaskDVEModel_HWCF
@ It _OneStep_States_ldleCortroller

Fig. 3-53 The "Tasks" Field of the "OS Configuration” Tab

u + Init

Is always executed at the start of simulation
+ Exit
Is always executed at the end of simulation
o + Timer

This task type is run in a specific periodic time frame (determined by
"Period")
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Event

Special task which can be used by ETAS RTPC for event-controlled com-
munication. A process within this task must execute a "blocking call" that
waits for input from a hardware or the network.

A typical example is CAN access with a timeout. Whenrt os_com-
m read() isinvoked, the task waits (blocked) until a CAN message
arrives (signaled by an interrupt). This makes it possible to react very
quickly to incoming CAN messages.

Software

Task which can be invoked with act i vat eTaskW t hl d( ui nt 32
t askl d)

Trigger
Task which can be triggered by external events (hardware, network, ...)

The following table contains the tasks of a default OS configuration, its types
and further settings.

Task Type Period [sec] Prio Comment
Acquisition Timer 0.1 1 For measuring
Init Init - RTIO

Exit Exit - RTIO

Config Timer 0.1 1 RTIO
Manager Timer 0.01 3 RTIO

Tab. 3-3  Tasks of a Default OS Configuration

Processing Sequence

Basically the processes are processed in the order in which they were added
under the relevant processes (see e.g. “The "Tasks" Field of the "OS Configura-
tion" Tab” on page 283)

The runtime may be able to be optimized by changing the sequence, e.g. if dif-
ferent Simulink models are calculated.

“ NOTE

"Outputs” always have to be calculated before "States"!
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3.15.2  Working with OS Configurations
This section contains instructions on how to work with OS configurations. The
individual sections are:

“To edit an OS configuration” on page 285

“To display extended settings” on page 286

“To determine the assignment to a task” on page 286
“To add a task” on page 287

“To rename a task” on page 288

“To assign task settings” on page 288

“To remove a task” on page 288

“To change the order of the tasks” on page 288

“To add a process to a task” on page 288

“To remove a process from a task” on page 289

To edit an OS configuration
1. Select the "0S Configuration" tab

or

1. Select the target in the Project Explorer (e.g. RTPC).

2. Right-click and select Edit 0OS
Configuration.
Project Explorer v x

& (] Targets

5 o,

[ Ha  AddModule

I Edit O5Configuration N

&0 g

> The "OS Configuration" tab opens which contains the current
0S configuration of the project.
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- To show all processes and all tasks with the assigned pro-
cesses, expand the relevant items.

Processes Task

ConversionModule D nt
Hardware EYS
IdieController () Acquisttion
~ &) Corfig
= & Manager
] Anaiyze
[ Acknowledge

- () TaskDVEMods!

[ show Unassigned Processes Update Processes. Type [init =)
Task Settings
TaskD 1 Delay | 0 s Piority | 0 CPU-Core |1 Exclusive Core Usage
[T Disable Task Stop On Floating Point Exception
08 Settings
Max. Number Of Priorities 40 - [¥] Automatic Process Assignment [] Enable OS Monitoring

Fig. 3-54 The "OS Configuration" Tab (extended view)

To display extended settings

E Click the chevron button.

The fields "Task Settings" and "OS Settings" are added to the
window.

The "Processes" Field

The tree view in this field shows all available processes of the hardware as well
as of the model. If existing processes are not to be assigned to a task (field to

the right of it), these can be made visible by activating the "Show Unassigned
Processes" option.

If processes have not been assigned to tasks, select the function Auto Attach
from the shortcut menu (see below).

If you want to find out which task a particular process has been assigned to,
proceed as follows.

To determine the assignment to a task
1. Select a process in the "Processes" window.
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2. Select Show Correlated Tasks from the shortcut menu.
Processes Task
ConversionModule Init
Hardware Bt
)~ IdleCertrolier - Acquisition
* - lert_OneStep_Outputs_ldieCortroller Corfig
I ep_Gtates_ldieControllar e %) Manager
[ leController Auto Attach [ Analyze
lct_Teminate_ldieController H Show Coralated Taskes ) domovedee
> A window opens specifying the task to which the selected pro-
cess is assigned.
LABCAR OS Configuration:
The process ‘lcrt_OneStep_States_IdleController’ is evaluated in the following
tasks:
TaskDVEModel
The "Tasks" Field
This field shows all available tasks and the processes assigned to them.
To add a task
1. Select the task under which the new task is to be added.
¥ o
You can also change the order of the tasks later (see “To
change the order of the tasks” on page 288).
2. Select Add Task from the shortcut menu.
Processes Task
[~ ConversionModule D it
- ConversionModule_Execute -l Bdt
=~ Hardware | Acquistton |
Es113¢_ExitCode_Bxt_HWCL Config
Es112¢_IritCode_lnit_HWCF Manager [
- Es113x_SyncReceiveCode_TaskDVEModel_HWCF ~[] Analyze Add Hook
Es113x_SyncSendCode_TaskDVEModel_HWCF O Acknowles Remove Task
Es1851ch_ExitCode_Bxit_HWCL TaskDVE R
Es1651ch_InitCode_lnit_HWCF snams
- Pb1651adc1_CorfigCode_Corffig_HWCF =< Move Down

Pb165Tade_ExtCode_Ext_HWCL
Pb165Tade1_IniCode_Int_HWCF
Pb165Tade1Analn_TaskDVEModel_HWCF

- Pb165Tad1LedDrv_TaskDVEModel_HWCL

& IdeController
lett_OneStep_Outputs_ldieController
lett_OneStep_States_ldeControlier

- lett_Start_ldleCortroller
let_Teminate_ldieController

> A new task with the name "Task_n" (n is a sequential number)

is added.
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To rename a task
1. Select the task to be renamed.
2. Select Rename from the shortcut menu.

Processes Task

[+ ConversionModule D nt
ConversionModule_Execute ITR=

= Hardware () Acquisttion
Es713¢_ExitCode_Bxit_HWCL () Corfig
Es7113«_InitCode_Int_HWCF © 3

Es113¢_SyncReceiveCode_TaskDVEModel_HVICF
Es11%_SyncSendCode_TaskDVEModel_HWCF
Es1851ch_ExitCode_Exit_HWCL

O] Analyze  Add Task

Ol Adooy g ook
(&) TaskD!

Es1651ch_nitCode_nit_HWCF Remove Task
Pb1651ade1_CorfigCade_Corfia_HWCF =
P1851ade1_ExtCode_Ext_HWCL - IS
Pb165adc1_IntCode_lnit_HWCF Move Up
Pb165Tade1Analn_TaskDVEMedel_HVWCF Move Down
Pb1651ade1LedDrv_TaskDVEModsl_HWCL

- IdeController

lett_OneStep_Outputs_ldieController
lett_OneStep _States_ldeControlier
lent_Start_IdieController
lett_Teminate_ldieCortroller

> The task name can now be edited.

To assign task settings
1. Assign the new task a type under "Type".

2. Specify the "Task Period".

To remove a task
1. Select the task to be removed.
2. Select Remove Task from the shortcut menu.
The task is removed.

To change the order of the tasks
1. Select the task to be moved.

2. Select Move Up or Move Down from the shortcut menu.
The selected task is moved accordingly.

To add a process to a task
For example, to assign the process "lcrt_Terminate_ldleController" to the "Exit"
task, proceed as follows:

1. Select the process to be assigned in the "Processes" field.

2. Inthe "Tasks" field, select the process of a task under which
the process is to be assigned.
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3. Click the >> button.
Processes Task
[~ ConversionModule D it
- ConversionModule_Execute = Bt

& Hardware
Es11%¢_ExitCode_Ext_HWCL
Es113¢_IntCode_int_HWCF

- Es113x_SyncReceiveCods_TaskDVEModel_HVICF

Es112x_SyncSendCode_TaskDVEModel_HWCF @
Es1651ch_ExitCode_Bxit_HWCL = O]
Es1651ch_InitCode_lnit_HWCF s O]
- Pb165Tade1_CorfigCode_Config_HWCF -8
- Pb1651ade1_BxtCade_Ext_HWCL im|
Pb1651ade_IntCode_Int_HWCF ®

Pb165Tade1Analn_TaskDVEModel_HWCF
- Pb165Tadc1LedDrv_TaskDVEModel_HWCL
= IdeController
lett_OneStep_Outputs_ldieContraller
lett_OneStep_States_ldeControlier
- lot_Start_ldleCortroller
- lett_Temminate_ldieCortroller

@ Pp165tade_EtCade_Edt_HWCL
- @ Es1851ch_BxitCode_Exit_HWCL
@ Es113¢_ExiCode_Bxit_HWCL
‘@ lat_Teminate_|deController

Acquistion
Config
Manager
Analyze
Acknowledge
TaskDVEMadel

or
4. Select the process to

be assigned.

5. Drag it, keeping the mouse button pressed down, to the pro-
cess under which it is to be assigned.

Processes Task
ConversionModule Init
ConversionModule_Fxecute =l Bt

- Hardware S @ Po165Tade_FxitCade_Exit_HWCL

Es113¢_BxtCode_Ext_HWCL
Es11%_IntCode_Int_HWCF
Es113¢_SyncReceiveCods_TaskDVEModel_HVICF
- Es113x_SyncSendCods_TaskDVEModel_HWCF
- Es1651ch_ExtCode_Bxt_HWCL
Es1651ch_IntCode_nit_HWCF
Pb1651ade1_ConfigCode_Config_HWCF
Pb165Tade_BxtCode_Exit_HWCL
- Pb165Tade1_IntCode_Int_HWCF
P 1651ade1Analn_TaskDVEModel_HWCF
Pb165Tadc 1LedDrv_TaskDVEModel_HWCL
& IdeController
-~ latt_OneStep_Outputs_idieCortroller
let_OneStep_States_ldeControlier
lett_Start_ldieController
lott_Teminate_ldieCortroller

‘- @ Es1651ch_BxtCode_Bat_HWCL
i@ Es11%x_BdtCode_Bxt_HWCL

R | lot_Teminate _|deController

LABI

> The process is added under the selected process.

To remove a process from a task
1.

Select the process to be removed.

2. Select Remove Process from the shortcut menu.

The selected process is removed from the task.

To create a hook

To create a software hook within a task, proceed as follows:

1.

Select the task within which the hook should be created.

2. Select Add Hook from the shortcut menu.

The hook is created.

To rename a hook

1. To change the name of the hook, select Rename.
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To remove a hook
1. Toremove the hook, select Remove.

3.16 Setting Up Multi-RTPC Networks

Fig. 3-55 shows the setup and the components of a Multi-RTPC network

Control/transfer
measurement data
1 |
192 168 40 14 192.168.4(1)‘27 192.16&401.\39

"&\:( & '!;;y,g
Bodi

Fig. 3-55 Architecture of a Multi-RTPC System

®

Time
synchronization

IEEE 1588 PTP

€Ol

Powertrain

o<
=
P
= =
=5
=8
g <
£5
B
@ &

The following components and functions are necessary for this:
+ Control and transfer of measurement data between the user PC and the
Real-Time PCs
Data exchange between the Real-Time PCs
+ Time synchronization between the Real-Time PCs
In terms of hardware, the relevant functions/components are connected using
network switches.
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Synchronizing the Clocks of the Real-Time PCs with PTP 1588
The Precision Time Protocol (PTP, defined in IEEE 1588 and included as part of
IEC 61588) is used to synchronize the clocks. It enables devices in a network to
be synchronized with greater precision. With PTP-capable network cards, time
deviations are under 1 ps. With software implementations, the deviations are
under T ms.

i 200

'S
S |

]

Time
synchronization

IEEE 1588 PTP

Switch for time
synchronization

Fig. 3-56  Clock Synchronization with PTP

Real-Time Data Exchange between the Real-Time PCs

Data is exchanged between the models/projects run on the various Real-Time
PCs using real-time interfaces - a library for UDP data transfer in real time is
part of the delivery scope of ETAS RTPC.

Fig. 3-57 Data Exchange between Real-Time PCs

The possible transfer rates vary according to the number of PCs and message
type (point-to-point, multicast / broadcast).

Hardware Requirements
This results in the following hardware requirements for a Multi-RTPC network:

As many Real-Time PCs as necessary — each one equipped with a PTP-
capable Ethernet board each with at least three Ethernet ports.

Three Ethernet switches each with as many ports as the "number of
Real-Time PCs + 1".

Ethernet cable (2 x number of Real-Time PCs + 1)

A user PC with LABCAR-OPERATOR installed on it
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Connecting Hardware

Switch for the connection between the Real-Time PCs and the
User PC

Connects the eth0 port of every Real-Time PC with the corresponding switch
and connects it to the user PC.

Switch for Time Synchronization (via PTP) between the Real-
Time PCs

Connects one Ethernet port of each Real-Time PC (e.g. eth1) with the relevant
switch.

Switch for the Data Transfer between the Real-Time PCs
Connects one Ethernet port of each Real-Time PC (e.g. eth2) with the relevant
switch.
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3.16.2  Specifying IP Addresses of the Real-Time PCs

The Ethernet adapter "eth0" is used for the connection to the user PC.

“ NOTE

Follow the instructions below to specify IP addresses for all Real-Time PCs in
succession!

1. Connect the relevant Real-Time PC to the user PC.
2. Start the Real-Time PC.

3. Open the ETAS RTPC web interface and navigate to the sec-
tion "RTPC Configuration”.

RTPC Configuration

Host Ethernet Configuration (ETHO).
The Ethernet adapter eth0 is used ta connect the host to the RTPC.

Note: Changes of these may lead ta an RTPC!

Any change requires a reboot to be effective. (Help)

Eth Netmask DHCP Ethernet
Negotiate

ETHO |192.168.40.30 255,255 255.0 Ao |x

“ NOTE

192.168.40.14 is a "standard address" for a Real-Time PC —
assign addresses from 192.168.40.30 onward!

4. To ensure a better overview, names should be assigned to the
individual Real-Time PCs.

General |
Parameter Value
RTPC_POWER_UP_MODE [smuiate [+]

The power up operation mode of RTPC. Help.

RTPC_LOG_LEVEL [waming [ ]

Fitter the Iog messages from RTPC. Help

RTPC_NAME

An user defined name of the RTPC. Help

5. Reboot RTPC (Main Page — Power Control — Reboot RTPC).
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To enable PTP in ETAS RTPC, proceed as follows:
To enable PTP

Configuring the PTP and Data Connections in the Web Inter-

1. Navigate inthe ETAS RTPC web interface to the section "RTPC

Configuration".
2. Click Expert Edit.

N IUU_ AL _sun T Lo
Size ofthe trace buffer (in traceable events). Help
RTPC_COMPILE_OPTIMIZATION
(Optimization level ofthe compiler. Help
RTPC_COMPILE_LINK_DEBUG

Place debugging information in generated code. Help

RTPC_COMPILE_SWAPSPACE_MB

|Additional hard disk swap space for 1 (in MB). Help

cvuvu v

1]
[«]
[+]

| Save RTPC Configuration || Discard Changes |
Save RTPC configuration file.
Expert Edit. Reset Export. Import

The configuration file opens in the editor.

Configuration >> Expert Edit

Edit File "/etc/labcar.conf”

export RIPL PLOGIN REFE SOURCE FILES="r
export RTP¢_POWER_UP MODE="simulate™

export RIEC_PTE PHC2SYS_BRES=""
export IT_PIPD_RRGE=""

export - SECONDARY_IFADDR_ETHO="
export RTEC TASH MONITOR 0="-1"
export RIPE TASK MONITOR_1="-1"
export RTEC TASK_TIMING_STATISTIC="0"

Sa ndo
File: jetelabear conf
Size: 5999

3. Set the "RTPC_PTP_SHOW" parameter to "yes".
4. Click Save and return to Configuration.

Two additional parameters are now visible.

RTPC_TIMEZONE unspecified

The timezone the RTPC is in.

RTPC_PTP_MODE meser | <]

PTP (IEEE 1588} time synchronization mode. Help
RTPC_PTP_ETH

Ethernet device used for PTF. Help

EVE specific

RTPC_PARALLEL_MAKE

\Allow parallel make execution for speedup of the build
process. Help

5. For further information click Help.

To configure PTP and data connection

To enable PTP and data connections in ETAS RTPC, proceed as follows:

1. For "RTPC_PTP_MODE" select the option "hwmaster" for the
PTP-Master and "hwslave" for the other Real-Time PCs.
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2. Under "Realtime Ethernet Configuration’, assign the port for
the PTP switch an IP address and "Usage" = "up".

In the example below this is "ETH1" with the IP address
192.168.50.30.

(Help)

Realtime Ethernet Configuration.
The realtime capable Ethernet adapters are used to connect external devices to the RTPC

Eth

ETH1
(Bink)
ETH2
(Bink)

Usage

(o 0 [+]

IP Address

192.168.50.30

192.168.60.30

@] Show options to control the order of Ethernet adapters based on MAC addresses.
MNote: Changing these values may lead to an unaccessible RTPC!

3. The "Usage" for the Ethernet port for data exchange (here:
ETH2, 192.168.60.30) should be set to "rtudp_0'for all Real-

Time PCs.

“ NOTE

As all PTP and data ports are each connected with the same switch, these
must have different IP addresses. It is helpful if the addresses of all ports on
a Real-Time PC have the same end digit (here: 30).

4. Click Save RTPC Configuration.

5. Reboot.

Fig. 3-58 on page 296 is a summary of the configuration parameters.
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RTPC Configuration

Host Ethernet Configuration (ETHO).

The Ethernet adapter eth0 is used to connect the host to the RTPC.

Mote: Changes of these parameters may lead to an unaccessible RTPC!
Any change requires a reboot to be effective. (Help)

Eth IP Address Netmask DHCP Ethernet
Negotiate
[192.168.4030 | [255.255.255.0 | ate  [w

Realtime Ethernet Configuration.
The realtime capable Ethernet adapters are used to connect external devices to the RTPC.
(Help)

Eth Usage IP Address Ethernet
Negotiate

Emv1 192160500

(Blink)

ETH2 rtudp_0 :I 192.168.60.30 auto -

(Blink)

Show options to control the order of Ethernet adapters based on MAC addresses.
Note: Changing these values may lead to an unaccessible RTPC!

]

General Parameters

Parameter

RTPC_POWER_UP_MODE
The power up operation mode of RTPC. Help

RTPC_LOG_LEVEL
Filter the log messages from RTPC. Help

RTPC_NAME
\An user defined name of the RTPC. Help

RTPC_TIMEZONE | unspecified =
IThe timezone the RTPC is in.

RTPC_PTP_MODE [rwmaster =]

PTP (EEE 1588) time synchronization mode. Help

RTPC_PTP_ETH
Ethernet device used for PTP. Help

Fig. 3-58 Settings for a Real-Time PC in the Web Interface
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3.16.4  Creating LABCAR-OPERATOR Projects
A LABCAR-OPERATOR project must be created for every Real-Time PC in the
network.

Under Project — Options, you can set the IP address of the Real-Time PC on
which the project is to be created and run.

Project_540_20.Ico5 Options ==

General | Modules | Events

Information

Project Tile
Project_540_30

Project Type

Realtime

RTPC
[Z] Ty "Wake On LAN" £ RTPC is ot acoessible
[7] Check RTFC version

Allow to compile Model on RTPC with Default
IP Address "132.168 40,14

Simulate and compile Model on RTPC with
IP Address 182 . 168 . 40 . 30

Subnet mask 255 255 . 255 )

If network targets are not available, the "Allow to compile..." option permits proj-
ect compilation on the "standard target" with the IP address 192.168.40.14.

“ NOTE

Please note that the modules of all projects (including the hardware modules)
must have different names.
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3.16.5 Merging Projects
To merge the individual projects, proceed as follows:
To create a project configuration
1. Start the program <LABCAR- OPERATOR | nst al | ati on
di rectory>/ Proj ect Merger/ Proj ect Merger. exe.
The LABCAR Project Merger is launched.

(! LABCAR Project Merger (=0 EoR ===

File
BYaE

Selected LABCAR projects

Merged project wil be generated here

Messages

2. Select File — New.

The "Create New Multi-RTPC Project Configuration" window
opens.

[ Create new Muiti-RTPC Project Configuration ==

Name

New configuration wil be generated at

3. Specify a name and a directory for the project configuration.
4. Click OK.

In the selected directory path, a directory with the specified
name is created and the configuration file <Name>. nul ti -
rtpciscreatedinit.
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5. Use Add to select the LABCAR-OPERATOR projects you want
to merge to create a Multi-RTPC project.

2! LABCAR Project Merger = |[=]=]
File
BORS
Selected LABCAR projects
WT_Projects\MuliRTPC_540\Project 14_540\Project 14_5401co5 Add
WENT_Projects \MutiRTPC_540\Project27_540\Project27_540Jco5
W7 Projects\MutiRTRC_540\Project 39_540\Project33_540)co5

Merged project wil be generated here
W:\7_Projects\MergedProject

Messages

6. Select File — Save to save the configuration.
7. Select File — Merge to generate the Multi-RTPC project.

The project is created and information (particularly error mes-
sages) is listed in the "Messages" section.

Messages
Irfo
Info
Info
Info
Info
Info

Started merging the projects.
Copying the target RTPC folders
Creating the EE workspace.

EE workspace has been created
Default experimert has been created
Merge complete:
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4 ETAS Experiment Environment - an Overview

ETAS Experiment Environment (ETAS EE) is used to execute a LABCAR-OPER-
ATOR experiment. This chapter provides an overview of the GUI and the func-
tions of ETAS EE.

“ NOTE

This chapter is only intended to provide an overview — for details, please refer
to the online help in ETAS EE.

The followings sections contain information on:
“The Constituent Parts of the GUI" on page 301
“The Experiment Explorer” on page 303
“The "Workspace Elements" Window” on page 305
“The Main Workspace” on page 310
— "The "Instrumentation" Tab” on page 310
— “The "Datalogger" Tab” on page 312
— "The "Signal Generator" Tab” on page 316
— “The "Instruments" Window” on page 333
— "Adding Signals to the Signal List” on page 334
“The Script Recorder” on page 336
“Working with Parameters” on page 338
“Editing Parameter Files with LABCAR-PA” on page 355
“LABCAR-CCI V5.4.13 (Calibration Connector for INCA)” on page 389
“Troubleshooting” on page 394

— "Returning Error Code for UDP Stream Request” on page 394
- “Restrictions of ETAS EE Versions” on page 395
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The Constituent Parts of the GUI

If you start an experiment from LABCAR-IP in the experiment environment, the
ETAS EE GUI looks similar to this.

5} : " =
R EM Vew Boswent isnmenson Fomy Toos 7
2PS B NOHE 068 G @G-
[ Workspace Eleme...
Layer
Search & Fiter v (g

Al Asam [ AUD | Search ¢

% () Constant
& () pedalonengine

Datalogger | Instrumentation

Signal Generator

0 »

B Workspace ... 2] Experiment E. Cmd 0 [FProp... LAWP Ex.. 5 Instr...

FaMardware Output

Tme  Component Message

Fig. 4-1 The ETAS EE GUI

The individual parts of this GUI are described below.

The "Workspace Elements” Window
All measure variables, parameters, signal inputs and outputs of the modules of
the experiment are made accessible in the "Workspace Elements" window.

In addition, this window also provides filter functions relating to hierarchies, ele-
ment, data and object type, and search functions with regular expressions.

The Experiment Explorer

The Experiment Explorer contains all files required for configuration or when
running an experiment, such as parameter files, configuration files for the Dat-
alogger, signal generator sets etc..

The Main Workspace
The important GUIs of the experiment environment are made accessible in the
main workspace (via several tabs).

The "Instrumentation” Tab
This is where you create the layers which in turn contain the various instru-
ments (combined in groups) for executing the experiment.

The "Signal Generator' Tab
The signal generators of the experiment are configured and operated in this
tab.
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The "Datalogger’ Tab

The Datalogger is configured and operated in this tab.

The "Instruments’ Window
This window contains all the instruments you can use in the experiment.

The "Properties” Window
This window displays the properties and meta data of every object selected in
the GUI, e.g. parameters or instruments.

The "Application Log' and "Hardware Output Windows
These windows display information, warnings and error messages from the
application.

The Main Menu of ETAS EE

“ NOTE

The following description of the menu structure of ETAS EE is only intended
to provide an overview — for more detailed information on the individual
functions, refer to the online help on ETAS EE.

The "File" Menu
This menu includes all file-specific actions (workspace and experiment).

The "Edit" Menu
Provides "Undo" and "Redo" functions.

The "View" Menu
This menu allows you to hide or make visible the component parts of the GUI
described above. You can also maximize the screen size (<F11>).

The "Experiment” Menu
This menu combines all functions to do with downloading the simulation code
to the target and controlling the simulation itself.

The "Instrumentation” Menu
This menu contains functions for managing the layers in the "Instrumentation”
tab.

The *Tools" Menu
The various options for the experiment are accessible here.

The "?" Menu
This menu provides you access to the online help, licensing and to program and
contact information.
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The Toolbar

The toolbar consists of four individual groups.

File

Contains functions for managing experiments (New, Open etc.)

Experiment
Contains functions for downloading and connecting to the target.

Simulation
Contains functions for controlling simulation and measuring.

Instrumentation
Contains functions which are frequently used when working with instruments.

The Experiment Explorer

The Experiment Explorer contains all files required for configuration or when
running an experiment, such as parameter files, configuration files for the Dat-
alogger, signal generator sets etc..

This data can be activated, edited or removed from the experiment again here.
E

1=l 1] Datalogger Files
[ DLConfig_%RT_302.dic4
=1 ] Mapping Files
[ Mapping.txt
[2) Mapping_small txt
= (] Parameter Files
[ ParameterFie.mpa
3 ] Parametervariant_MK_114
[2) alez.mpa
[ ParameterFilez mpa
1= {7 RT Plugin Files
) test.rtp
1= ] Seript Recarder Files
() Tutorial_511.vbs

{ i
‘| workspace Elements | “ZExperment Explorer

Fig. 4-2  The Experiment Explorer

Working with the Experiment Explorer
Shortcut menus (right-click) of the relevant objects are used to work with fold-
ers and files of the Experiment Explorer.

Functions for all Folders
Add File

Opens a file selector window to select a file to be added

Functions for Specific Folders
"Parameter Files" folder:
+ Set Display Order

Opens a dialog box in which the order can be determined in which the
existing parameter files are displayed (i.e. downloaded to the target).
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Download all active files

Downloads all active parameter files to the target (when there is a con-
nection to an experiment).

Add New Parameter Variants
Creates a subfolder and adds a parameter file (variant) to it.

Functions for all Files

Add File

Opens a file selector window to select a file to be added
Rename File

Renames the particular file

Exclude From Experiment

File is excluded (not deleted) from the experiment
Delete (permanently)

File is excluded from the experiment and deleted

Functions for Specific Types of Files

Edit File
— Files in the "Mapping Files" folder (*.txt, *smf)
Opens the mapping file in the SUT Mapping File Editor
- Files in the "Parameter Files" folder
* mpa: Opens the parameter file in LABCAR-PA (Parameterization
Assistant) (see "Editing Parameter Files with LABCAR-PA” on
page 355)
*.dem: Opens a text editor for editing the file
Active
This marks a file as being "active". This file is downloaded in this process
and in the future is always downloaded with all other active files when
the experiment is downloaded to the target.
— Files (*.dlc4) in the "Datalogger Files" folder
Activates the selected Datalogger configuration
— Files (*.txt) in the "Mapping Files" folder
Activates the selected mapping file
— Files (*mpa, *.dcm *.cdfx or *.0lc4) in the "Parameter Files" folder
Activates the selected parameter file or open-loop configuration
Set Display Order

- Files in the "Parameter Files" folder
Opens a dialog box in which the order can be determined in which the
existing parameter files are displayed (i.e. downloaded to the target).
Reload Mapping
- Files in the "Mapping Files" folder
Updates the mapping according to the content of the selected file
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4.3 The "Workspace Elements' Window

The "Workspace Elements" window is one of the most important windows in
the experiment environment ETAS EE. The organization of the objects in this
window takes place in folders for

+ Simulink and ASCET models
+ Cmodules (incl. signal conversion modules)
- CAN and FlexRay modules
+ FiL modules
+ Hardware
+ ECU Access
In these folders, you have
+ access to all parameters and measure variables
+ access to all inputs and outputs of the modules (signals)
+ access to hardware and ECU ports

and you can influence the view by setting filters and selecting search criteria.

orkspace Elements LR
Search&Filter ¥

Alldsam | 41D | Search Rssuts |
%1 [0] ECU Access

LABCAR
= [ rRTPC
# ]9 Hardware
= ol 1dieController
1= 7] Pedal2NEngine
= ] TorqueTohEngine
@A
@i
e Out
@ (] AirConditionManual
# ] False
# (] AirConditonActive
# [ NoSpeednioTorque
# (] const
# ] StarterManual
# (] TorqueToNEnginel
# [] StaticTorqueCharacteristic
# (] StarterTorque_2
@ ] AirCondionTorque
# (] StartermomentActive
@ [ sum
# (] Relationalperator
@ [ starteractive
855 n_Engine
e AirConditionManual
# ] Constant
@ (] A_tdlecontroller
# [6] Brake_System
2 % FlexRay_Bus
# ] Targst
@ (] Sendrrames
# ] RecsiveFrames
@ (] signalConversionModules
% (G ControllerTest
& I dectnl

# I #CPModule

< I |
) workspace Elements |*JExperiment Explorer |

Fig. 4-3  The "Workspace Elements" Window
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The Tabs of the "Workspace Elements' Window
The "Workspace Elements" window has three tabs which contain different
views of the elements:

"All ASAM" Tab

Standard tree view with all elements in hierarchies which are based on
the ASAM label or the module specification.

"All UD" tab

In this tab, the display is as described above, although the user-defined
names from the mapping file are used here.

"Search Result" Tab

This tab displays the results of the last search (see “Search and Filter
Function” on page 309).

Working with the Workspace Elements

In Fig. 4-3 on page 305 different elements are shown with different icons.

The "LABCAR" element is the top layer, followed by the layer that symbolizes
the Real-Time PC (here: "RTPC") the project is assigned to (several Real-Time
PCs can exist in a multi-RTPC project).
B 4 LABCAR

= [BF RTPC

o I nertuee
s & i -
" e

The various project modules are under the relevant Real-Time PC.

Modules
The different types of modules are shown using the following icons:

ASCET and MATLAB/Simulink modules
C Code modules

CAN, LIN and FlexRay modules

FiL modules
Modules for open-loop access and signal conversion

I/0 hardware module
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Measure Variables and Parameters of Modules

The measure variables and parameters of the individual modules are shown

using the following icons:

Measure variable

+  Parameter

Module output (measure variable)

+ Module input (measure variable)

Hardware output (to module) (measure variable)

+ Hardware input (from module) (measure variable)

Hardware pin (output)

+ Hardware pin (input)

ECU pin (output)

+ ECU pin (input)

CAN send message

+ CAN receive message

“ NOTE

How to work with parameters is described in detail in “Working with
Parameters” on page 338.

Shortcut Menus

For working with the elements of the window, there is a shortcut menu for every
element which has a varying number of functions according to the type of ele-

ment:

Measure / Calibrate

Opens the "Create Instruments" dialog box to assign this element to an

existing instrument or an instrument to be newly created
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Find in Instruments

Determines whether measurement variables/parameters have been
assigned to an instrument and outputs the result in the "Application Log"
window. The layer the measure variable or parameter is found in can be
displayed in the foreground by double-clicking the relevant element.

Show All HW Ports
It is unusual for all hardware signals (e.g. monitoring signals or signals

for creating measure modes) to be displayed in the "Workspace Ele-
ments" window. This option ensures they are all displayed.

Add to Datalogger
Adds the selected element to a Datalogger. If several Dataloggers have
been configured, a specific Datalogger can be selected.
Calibration / Parameters
These functions are only available with parameters and after the experi-
ment has been downloaded to the target.
- Copy Values
Copies the value of the parameter to the clipboard
— Paste Values
Assigns the value in the clipboard to the selected parameter
- Save
Opens a dialog box to save parameters in mpa files. Several para-
meters are selected using <SHIFT>.
- Set State To Modified/Unmodified
Changes the state of a parameter from "modified" (red) to "unmodi-
fied" (black)
Signal
This function is only available with inputs of modules and hardware and
has the following submenus:
- Trace
Opens the dialog box for signal tracing
— Save Input Signal Settings
Saves the settings and values for an input in a file (*.olc4)
- Reset Full Path to "Model"
Sets the full path with the relevant signal to "MODEL" to close any
open loops
— Reset Input Setting To
To change the OLC settings, a specific value ("MODEL", "CONST", etc.)
can be selected in a dialog box
CAN
During simulation, sending can be enabled or disabled with Disable/
Enable all Messages (in the context of CAN messages)

Reload Mapping
Reloads the active mapping file
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Search and Filter Function
In the "Workspace Elements" window, elements can be searched for or a filter
can be applied to the view

[¥ Cloar "Search Resuls"ongo [ Use RegEx Heset

Filter Dptions

[0 Labels

[Al Hisrarchies

|41 Element Types

[20 Object Types

Ll Ll Lef L e >

|4 Data Types

The Search Function

To run a search, enter the search text and click Go. Those elements which cor-
respond to the search criteria are displayed in the "Search Results" tab.

If you activate the option Clear Search Results on Go, the list of search results
is deleted from the "Search Results" tab for every new search, otherwise the
results are added to the list. With the option Use RegEx you can use regular
expressions for the search patterns.

The Filter Function
With the filter function, the list can be filtered according to various criteria and
properties:
+ Label Type
Filters according to label type
- All Labels
- AllASAM
- AllUD
+ Hierarchy
Only shows the selected part of the hierarchy
Element Type
Filters according to element type
— Inputs
— Outputs
— Parameters
- Measure Elements
— Pins
Object Type
Filters according to object type
— Scalar
- Array
- Matrix
- 1D-Table
- 2D-Table
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Data Type

Filters according to data type
- Logical

- Discrete

- Unsigned Discrete

- Continuous

— Enumeration

Saving Results in a New Tab

You can save the results shown in the "Search Results" tab in a new tab; to do
this, right-click on the tab title, "Search Results", and select Export Result to
New Tab. You can also specify the name of the new tab.

The Main Workspace

Three main functions are spread over four tabs in the main workspace of ETAS
EE:
“The "Instrumentation" Tab” on page 310

This is where the instrumentation (display and control elements) of the
experiment is created and operated.

+ "The "Datalogger" Tab” on page 312

This is where the Datalogger is configured and operated.

“The "Signal Generator" Tab” on page 316

In this tab signal generators are created, managed and controlled.
+ "The "RT-Plugins" Tab” on page 333

In this tab RT-Plugins are managed.

The "Instrumentation’ Tab
The "Instrumentation" tab consists of one or more layers which in turn contain
groups of display and control elements.

Layer
If you right-click the title of a layer, a shortcut menu opens which contains the
following functions:
Create Layer
Creates a new layer
+ Import Layer
Creates a layer on the basis of a previously exported layer
Export Layer
Saves a layer configuration in a file
+ Rename Layer
Renames a layer
Delete Layer

Deletes the selected layer
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Layer Properties
If you select the title of a layer, its properties are displayed in the "Properties”
window and can also be edited there.

[ AliceBlue
ShowGid  True
Showlmage  False

FileL ocation
Offset 0:0
Zaom

Groups

If you want to display measure variables or calibrate parameters using the
Measure / Calibrate function of the shortcut menu of the "Workspace Ele-
ments" window, you can select in the "Create Instruments" dialog box whether
you want to create a new group for the instrument or whether you want to add
it to an existing group.

Create Instruments

Element Instrument Type Task Indices Group

| | dlecontrolerj_TdeController/TdlsController, | LED [+] Acquistion =] [riew Group> ~

<Hew Gl oup >

If you select the group title and right-click, a shortcut menu opens containing
the following functions:

Bring to Front
Brings the group to the front
+ Send to Back
Sends the group to the back
Cut/ Copy / Paste
Cuts/copies a group of a layer and pastes it to another layer
+  Move to Layer
A different layer can be selected here to which the group can be moved
Hide Group Frame / Show Group Frame
Hides a group frame or shows a group frame again
+ Delete
Deletes the selected group

Group Properties
If you select the title of a group, its properties are displayed in the "Properties”
window and can also be edited there.

Instruments

An instrument is added to a group/layer either by drag-and-drop from the
"Instrumentation” window or in the context of the "Workspace Elements" win-
dow.
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Properties
If you select the title of an instrument, its properties are displayed in the "Prop-
erties" window and can also be edited there.

4.4.2 The 'Datalogger’ Tab

The "Datalogger" tab is used to create and configure Dataloggers.

D atalogger Configuratian

Load | Save | Save fis |

Available Dataloggers

Instrumertation

Name [actve [ State [ Rec. Time
v Datalogoer 1 ] off -

Configuration of NewDatalogger 1

Signals to record

Indices

| Signal Generator | Datalogger

Rlecording File Seltings

Recording base filename [C:\Program Files'E TAS\LABCAR-DPERATORNEE tNew D alalogger 1_DataRecordng dat .
Auto Increment Final recording flenamels) preview
[ Auta Increment =
4 Digts =
Trigger Settings
START STOP
[ Pre Trigger Time | Post Trigger Time:
0 s Manaly 0 s [0=endess] Manualy
Start Trigger [Defaul Start Condiion [Manual Start
Stop Trigger [Defaul Stop Condiion [Manual Stop

Fig. 4-4  The 'Datalogger' Tab

Below, you will find a description of the operating possibilities open to you in
this tab.

The "Datalogger Configuration® Field

This is where you can save the entire configuration shown of the Dataloggers
and load configurations saved previously - these (file extension *.dIc4) are pri-
marily managed in the "Datalogger Files" folder in the Experiment Explorer.

The "Available Dataloggers' Field
This is where all available Dataloggers are displayed — use Add to create a new
one; Remove to remove a Datalogger.

“ NOTE

A maximum of two Dataloggers can be created! One of these is used to
record variables from the modules of the LABCAR-OPERATOR project — a
second can be used for the remote control of the INCA Datalogger (if LAB-
CAR-CCI V5.4.13 (Calibration Connector for INCA) is being used).
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The actual operation of a Datalogger does not, however, take place here but
from a layer of the "Instrumentation" tab. Create a "Datalogger Control Panel"
instrument there (from the list of "Standard Instruments").

Instruments v & X

Standard Instruments

Q [

Datalogger Cortiol Panel

The display and operating possibilities in this instrument are then the same as
those in the "Datalogger” tab.

Rec. Time

The green tick in the first column shows that the Datalogger is "valid" — this is
the case when a signal is added to the "Signals to record" list (see below).

If the experiment is running, the Datalogger must be activated in the "Active"
field. It can then be started manually by clicking the blue triangle, or alterna-
tively starts when the trigger condition occurs.

E‘ ‘ Name ‘ Active ‘ | State | Rec. Time I
& New Datalogger 1 i i k] WaitingForTriger H

When the Datalogger is running, the blue triangle becomes a square with which
the Datalogger can also be stopped manually again.

The current state of the Datalogger ("State") and (when the Datalogger is run-
ning) the recording time ("Rec. Time") are also displayed.

The "Signals to record" Field

This list contains the signals to be recorded by the relevant Datalogger which
can be added from the "Workspace Elements" window by drag-and-drop. In
addition, a task for recording can be assigned to every signal here.

Signals fo record

| [[dl=Controller/Pedal2NEngine/ ArConditionManual/IdieContraler\Pedal2NEngne\Ar Condiion__| Acquistion.
7 Tdlec ontraller Acquisition

Name Task Remave
=

o TdleC _Engine Acquisition

Signals are removed by selecting the signal and clicking Remove.

The "Recording file settings" Field
This is where the settings for the names of the log files are determined. This
happens by
- defining a "template” file in a specific path ("Recording base filename")
and
+ agreeing a convention that a number added to this file name is incre-
mented ("Auto Increment").
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This leads to the file name used for the next recording ("Final recording file-
name preview").

Fiecording File Settings

Recording base flename  [C:AldleController_Betad0_01_workingTutorialP E: DefaulExpiNew Datalogger 1_DataRecording dat |
Auks Increment Final recarding flenamels) preview N
¥ futo Increment CldeController_Beta40_ 01_working\TutoralPra DiefaullExpHew Datalogger 1_Datahecordngdina.dat - |
B+ piais |

The "Trigger Settings’ Field
This is where the conditions (trigger) for the automatic start of the Dataloggers
is determined.

Trigger Setings
START STOP
Pre Trigger Time [ Past Trigger Time
0 s Manually 0 s [0 =endess| Manually
Start Trigger [Default Start Condion ~ [Marual Start
Stop Trigger [Default Stop Condion ~[Manual Stop

To specify the trigger condition desired for starting and stopping the Datalog-
ger, click the relevant ... buttons at the bottom right.

In the following dialog box, make the settings for, for example, the start trigger.

TriggerEditorDialog N [=[ 3}
Fier Type
~Trigger Candiion
Firt Operand (Signal] Dperator Second Operand
Hardware/Ripe/Es130/E x| [< =l € signel =
& Thieshold
[~ Trigger Timing
START sToP
| Pre Trigger Time [ Post Trigger Time
3 s Manualy 10 s [0=endless)
oK Cancel
4
- Filter Type

Manual or trigger condition
+ Trigger Condition
— First Operand
The signal whose value initiates the trigger
— Operator
The operator for the reference value
— Second Operand
The signal or value with which the trigger signal is compared
+  Trigger Timing
— Pre-Trigger Time
The time before the trigger condition occurs in which the signal is
also recorded
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— Post-Trigger Time
The time in which the signal is recorded after the occurrence of the
trigger condition (0 means endless, i.e. until a stop trigger occurs or
until a manual stop)
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na: "
The "Signal Generator" Tab
In this tab, signal generators can be created, managed and operated.

_~ Configuration | Signal Signal Editor |

pled State v Time Name Action Start Time [s] Stop Behaviour Signal Description Set Repetitions Device Task

1 @& 00000 SoraiGeremor [1|[M| 0000 o

[ >

Fig. 4-5  The 'Signal Generator" Tab
In turn, the signal generator user interface itself has three tabs:

Configuration

In this tab, signal generators can be generated, configured and con-
trolled (see “The "Configuration” Tab” on page 316).

+ Signal Management

In the "Signal Management" tab, the signal description sets for the signal
generators are generated and configured (see “The "Signal Manage-
ment" Tab” on page 319).

Signal Editor

This is where segments of the signal descriptions can be edited” (see
“The "Signal Editor" Tab” on page 328).

The "Configuration” Tab
In this tab, signal generators can be generated, configured and controlled.

To create a signal generator
1. To create a signal generator, click New.

A signal generator is added to the list.
> A signal generator with the name "SignalGenerator" is gener-

W

ated (or "SignalGenerator_1", "SignalGenerator_2" etc.)

To rename a signal generator
1. Select the signal generator from the list and right-click.

2. Select Rename from the context menu.
or
3. Press <F2>.

The name can now be edited.

1. Only visible if the editing function for a signal description was selected.
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To delete a signal generator
1. To delete a signal generator from the list, click Delete.

> A signal generator is deleted.

Properties and control possibilities
Every signal generator in the list has properties and control possibilities which
are described below.

“ NOTE

For information on how to operate the signal generators, refer to the section
“To operate a signal generator” on page 331.

Right-clicking the column headings opens a context menu in which individual
columns can be hidden.

Start Time [5]
Stop Behaviour
Signal Description Set

Device

S ESESEYIES

Task

The order of the columns can be modified using Drag-and-Drop.
Enabled
Enables or disables the relevant signal generator.
+ State
Shows the state of the signal generator with an icon.
- Invalid

The icon and the icon Start ("Action” column) are grayed out.
This is because the signal generator configuration is invalid (unas-
signed signals etc.)

- Stopped
The icon is displayed and is static. The relevant signal generator can
be started via the Start icon ("Action" column).

— Running
The rotating icon shows a signal generator is in operation.

- Paused
The paused and flashing icon shows that the signal generator is
paused - the last value of the signal generator continues to be out-
put.

+ Name

The name of the relevant signal generator.
Action

In this column, you can control how the signal generator is run (see “To
operate a signal generator” on page 331).

— Start

Starts the signal generator — if a start trigger has been defined, the
signal generator does not start until the trigger condition occurs.

LABCAR-OPERATOR V5.4.13 - User Guide 317



ETAS

ETAS Experiment Environment - an Overview

- Stop
Stops the signal generator.
— Pause

Pauses the signal generator. The model is now stimulated with the
last value. When the generator is restarted with Play, signal genera-
tion starts at the point at which it was paused.

Start Time

The time after the start of the signal generator at which signal output
begins (default: 0.000).

Stop Behaviour

Defines the behavior of the relevant signal if the signal generator was
paused.

The following settings are possible:
- Start Value (Default)
Once paused, the start value of the signal description is output.
~ 0 (zero)
Once paused, the value "0" is output.
Signal Description Set

This is where the signal description set is selected. The set contains the
description of the signals the signal generator is to output. All signal
description sets in the "Signal Management" tab are available.

Repetitions

The number of repetitions for the relevant signal description set.
Device

The simulation target (RTPC)

Task

The task in whose time pattern the calculation of the relevant signal gen-
erator is to take place.
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The "Signal Management" Tab
In the "Signal Management" tab, the signal description sets for the signal gen-
erators are generated and configured.

./ Configuration ' Signal Management |~ Signal Editor

Signal Description Set Signal Description
e e ————— ——| [Fiter et | ——[———-
[l SignalDescriptionSet Name - Comment Duration [s]
W SignalDescription 0
Repefitions 1z
ms
s
5
a
2
o
2
4
e
8
T T T T
) 1 3
Thiminl 00:00 2

Fig. 4-6  The "Signal Management" Tab
It consists of two areas:

The "Signal Description Set" area in which the signal description sets of
the experiment are managed (see “The "Signal Description Set" area:”
on page 320).

The "Signal Description” area in which the signal descriptions of the set
are managed (see “The "Signal Description" area:” on page 325).
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The "Signal Description Set" area:
In this area, the signal description sets of the current experiment are created
and managed.

Signal Description Set

Ew Delete Import Export

To create a signal description set
1. To create a signal description set, click New.

or
1. Right-click the area and select New from the shortcut menu.

New s
Rename F2
Delete Del
Copy Crtl = C
@ Paste Cril +
Export Crtl = M
Import Crtl +1

or
1. Press <INs>.

> The signal description set is generated.

To copy a signal description set
1. To copy a signal description set, select it from the list.

2. Right-click and select Copy from the shortcut menu.

or

3. Press <CTRL+C>.

> The signal description set is copied and can be inserted into

the list of signal description sets using Paste (in the context
menu) or <CTRL-V>.

To rename a signal description set
1. Torename a signal description set, select it from the list.

2. Right-click and select Rename from the shortcut menu.

or

3. Press <F2>.

> The name of the signal description set can now be changed.
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To delete a signal description set

1. To delete a signal description set, click Delete.

or

1. Right-click the area and select Delete from the shortcut menu.

or

1. Press <DEeL>.

> The signal description set is deleted.

To import a signal description set

1. Toimport a signal description set, click Import.

or

1. Right-click the area and select Import from the shortcut menu.

or

New s
Rename: F2
Delete Del
R Copy crtl+C
@ Paste Cril +V
Export Crtl+ M
Import Crtl + 1

1. Press <CTRL*I>.

The "Import Data File" window opens.

) Import Data File

File: E:;
File Information
Date Created:
File Size:

2. Click ... to open a file selection window.

3. Select a file of the following format and click Next.

ETAS Stimulus File (*. esti )
HIL API Stimulus File (*. sti )
Measurement Data File (*. dat)
Measurement Data File (*. nf 4)
LABCAR Stimulus File (*. | cs)
MAT-File (*. mat )
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- Stimulus Description File (*. st z)

*.stzisa*. zi p file which can contain only one *. sti
file and one or more *. dat and *. mat files.
4. The "Import Data File" window opens.

M

Name
SignalDescription
SignalDescription_L
SignalDescription_2

[ cancel J[ Back | Nex || i

5. Select the required signal descriptions.

If there is already a signal description set with the name "signal
description set", you can choose whether it should be overwrit-
ten (Yes) or whether a set with a new name "signal description
set_n" should be created (No).

The Signal Description Set "SignalDescriptionSet" already exists.
Selecting 'Yes' will ovenwrite the Signal Description Set.
Selecting 'No' will create a new Signal Description Set.

The file has been successfully imported

Cancel || Back || nNex | Finmmj

6. Click Finish.

> The signal description set is created (or overwritten).
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Importing a MATLAB file (*.mat)
When importing MATLAB *.mat files, two formats are supported:
+  Matrix-based

Used for signals with different time scales. Each signal is a matrix — a
MATLARB file can contain any number of n x 2 matrices (n can be differ-
ent for every matrix).

- Togenerate a signal generator set in MATLAB, enter, for exam-
ple, the following code in the MATLAB operating window:
t1=0: 0. 1: 10;
t2=0: 0. 5: 30;
s1=sin(0.5%pi *t 1) +1;
s2=3*cos(0. 2*pi *t 2);

X=[t1" s1'];

Y=[t2' s2'];

save C \MatrixBasedFormat.mat X Y;

This example generates the MATLAB file Mat r i xBasedFor -
mat . mat with the two signals (matrices) X and Y.

Signal 1:
0 2
0.5 3
1 4
1.5 5
2 8
Signal 2:
0 1
0.5 4
1 5
1.5 8
2 9

Interval-based (sequence format)
Used for signals that have the same time scale.

Interval vectors contain the duration of a single interval, data vectors
contain the signal values for these intervals. Data and interval vectors
must have the same length - the name of the interval vector must be
"Intervals”.
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Enter, e.g., the following code in the MATLAB operating win-
dow:

Intervals = ones(size(-pi:0.01:pi));

X = sin(-pi:0.01:pi) + 1;

Y =3 * cos(-pi:0.01:pi);

save C\Interval sBasedFormat. mat X Y Intervals;
This example generates the MATLAB file

I nt er val sBasedFor mat . mat with the two signal vectors
"Signal1_Value" and "Signal2_Value".

Sig- 2 3 4 5 8
nal 1_Val ue

Si g- 1 4 5 8 9
nal 2_Val ue

Interval s 0.5 0.5 0.5 0.5 0.5

To export a signal description set

1

or

or

. To export a signal description set, select it from the list of sig-

nal description sets.

. Click Export.

. Right-click the area and select Export from the shortcut menu.

. Press <CTRL+M>.

A file selection window opens.

. Select afile format (ETAS Stimulus File (*.esti) or HIL API Stim-

ulus File (*.sti)), select a directory and assign a file name.

. Click Save.

The signal description set is saved in the selected format.
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The "Signal Description” area:

This area lists the signal descriptions that are part of a signal description set.

‘Signal Description

| Flter Ficld [ New |
Name - Comment Duration [s]
@ SignalDescription 21
T SignalDescription_1 0
@ SignalDescription_2 0
+ Name

Name of the signal description (see “Name” on page 328)
Comment
Comment (see “Comment” on page 328)

+ Duration

Total duration of the signal description (calculated from the length of the
individual sequences).

The Filter Field makes it possible to search for signal descriptions using a filter
expression. If this field is empty, all available signal descriptions are listed.

Every character (string) entered in this field is used for an incremental search in
the names of the existing signal descriptions. If, for example, "abc" is entered,
all signal descriptions starting with "abc" are listed.

To simplify the search, regular expressions with wildcards can also be used:

The asterisk ("*") finds any character string (also including 0 characters).
"*_TRK" e.g. finds all names that end with "_TRK".

The question mark ("?") finds exactly one character.
"?TRK" e.g. finds all names which start with any letter followed by "TRK".

These match patterns are not case-sensitive (in other words do not make a
distinction between upper and lower case).

With Repetitions, you can specify how often the sequence is run.

Signal Description

[ Fiter Fieta
Neme = Comment Duration [s]
i SignalDescription Yourcommenthers 20
Repslitions 5=
=
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To create a signal description
1. To create a signal description, click New.

or
1. Right-click the area and select New from the shortcut menu.

New Ins
Edit Enter
Rename F2
B Copy CHleC
e
Delete Del

or
1. Press <INs>.
> The signal description is generated.

To edit a signal description
1. To edit a signal description, click Edit.

or
1. Right-click the area and select Edit from the shortcut menu.
or

1. Press <ENTER>.

> The view toggles to the "Signal Editor" tab (see “The "Signal Edi-
tor" Tab” on page 328), in which the signals of the signal
description can be edited.

To rename a signal description
1. Torename a signal description, select it from the list.

2. Right-click and select Rename from the shortcut menu.
or

1. Press <F2>.

> The name of the signal description can now be changed.

To copy a signal description
1. To copy a signal description set, select it from the list.

2. Right-click and select Copy from the shortcut menu.
or
1. Press <CTRL-C>.

> The signal description is copied and can be inserted into the
list of signal descriptions with Paste (in the context menu) or
<CTRL-V>.
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To delete a signal description
1. To delete a signal description, click Delete.

or
1
or
1.

> The signal description is deleted.

Press <DEL>.

The signal view

-an Overview

Right-click the area and select Delete from the shortcut menu.

The signal view provides an overview of the signal segments defined in this tab.

ms

|

fl e B A A f i A

f A
AWAN AR ANIWANAWAWAWA

Ry
v

ITREETATEVEY
LT R IR A

T
=]
[h:min] 00:00

20
12

The axes can be moved by dragging them and keeping the mouse button

pressed down and be enlarged or reduced by keeping the <CTRL>
down.

key pressed

The signal description selected in the list is displayed. Use the <CTRL> key for a

multiple selection — the signal traces are then shown in different

colors.

Axis scaling can also be modified using Zoom In/Zoom Out — Zoom To Fit

adapts the coordinate system to the signal trace.
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The "Signal Editor" Tab

The "Signal Editor" tab is displayed if you select a signal description from the list
of signal descriptions (in the "Signal Management" tab) and either click Edit or
double-click it.

The "Signal Editor" tab then opens. This is where the signal trace is created and
can be edited.

Signal Editor

Name:

&

SignalDescription Comment

Auto zoom aut on signal changes (] Draw preview with specific raster

& o o

m
[h:minzs]
T

00001

T T T T T T T T T T T T T T T T T
200 400 BOO @O0 200 400 800 800 200 40 B0 800 zo0 a0
0 0000101 000002 00:00:03

T
800 800

Segments

Segment Details
New 0,000 s

Type

Duration:
Duration [s]  herations Comment Iterations w

Comment

Type:

Total Duration: | 0 o]
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Fig. 4-7  The "Signal Editor" Tab

Name

This is where a name can be assigned to the signal description.
Comment

This is where a comment can be assigned to the signal description.

The signal view T

The signal view provides an overview of the signal segments that can be edited
in this tab.

The signal description selected in the list is displayed. Use the <CTRL> key for a
multiple selection — the signal traces are then shown in different colors.

Axis scaling can also be modified using Zoom In/Zoom Out — Zoom To Fit
adapts the display to the signal trace. The axes can be moved by dragging
them and keeping the mouse button pressed down and be enlarged or reduced
by keeping the <CTRL> key pressed down.

Auto Zoom out on Signal Changes

Ensures the coordinate system is adapted automatically when seg-
ments are modified.

Draw Preview with Specific Raster
This is where you can specify a particular division of the time axis.
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The "Segments" area
In this area, the properties and sequence of the individual signal segments are
shown:

Type

This is where the different segment types are managed. If a segment is
selected, it can be edited in the "Segment Types" area.

+  Duration

The duration of the segment (is specified in the "Segment Types" area).
Iterations

The number of iterations of the segment (is specified in the "Segment
Types" area).

+ Comment
A comment (is specified in the "Segment Types" area).
New is used to create a new segment; Delete to delete one previously selected.

Use the arrow keys to move one or more selected segments up or down.

In the "Total Duration" field, the total duration (sum of all segments) of the sig-
nal is shown. This can be modified with Change.

There are four different options:

(&) Change Total Duration

==
Total Duration: 25,000 s - |

© Adjust all segments proportionally
Cut/Streten last segment
) Cut/Stretch selected segments

Add new segment at the end

cancel |

+ Adjust all signals proportionally

All segments are changed proportionally.
Cut/Stretch last segment

Only the last segment of the signal is changed accordingly
(i.e. cut or stretched).

+ Cut/Stretch selected segments
Only selected segments are stretched or cut.
Add new segment at the end

If the time duration selected is longer than the current duration, a new
segment is added at the end.

The segments are edited in the "Segment Details" area.

The "Segment Details" area T
This is where the properties of a segment (selected in the "Segments" area) can
be edited.
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Duration

This is where the length of the segment is specified.

Iteration

This is where the number of iterations of the segment is defined.
Comment

This is where a comment for the signal segment can be made.
Type
The segment type:

Constant

Signal has a constant value ("Value").

Data

The segment is read in from a file (Measurement Data File (*.dat/

* mf4) or MAT-File (*.mat)).

Pulse

The segment consists of one PWM signal, defined by period duration
("Period"), amplitude ("Amplitude"), duty cycle ("Duty Cycle") and off-
set ("Offset").

Ramp

Rising or falling ramp, defined by start value ("Start Value"), duration
("Duration”) and stop value ("Stop Value") or start value, duration and
slope ("Slope").

Random

The segment consists of random values with defined amplitude
("Amplitude”) and offset ("Offset").

Saw

Sawtooth, defined by amplitude ("Amplitude"), period duration
("Period") and offset ("Offset").

Sine

Sine signal, defined by amplitude ("Amplitude"), period duration
("Period"), phase shift ("Phase") and offset ("Offset").
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Working with the Signal Generator
Signal description sets are assigned to the signal generators during configura-
tion. These, in turn, contain signal descriptions.

These signal descriptions are shown as module outputs in the Workspace Ele-
ments (under the relevant signal generator) and can be connected with other
inputs in a signal list.

T ; 142381 [TutoriaPreject_540_540.eev] -

Fle Edt View Epeiment Istumentaton FexRay Took 27

INUHR -0 B-B-EB- - 0-G-R-G-b-B- R Y-S EeE
2] Workspace Elements _~ Configuration | Signal Management | Signal Editor |
Sorrnsh ‘Il 2
HIETIES Name Action Start Time 5] Stop Behaviour _ Signal Descripton Set
ccess £ ~
3&5{; 5 & 00.0000 SignalGenerator )y || M| 0000
& [ RTPC (192.16640.14) =
% [ Hardware

@ A Idecontrollr

& 0sMontoring

= E)sralesrernton
M £ signalDescription
M & signalDescription 1
M signalbescription 2

n NOTE

For the signal generator and its signal descriptions to be shown in the ele-
ment list, it has to be completely configured, i.e. on the one hand a signal
description set must be assigned to the signal generator, and the signal
description set must in turn have been assigned signal descriptions and, on
the other hand, a task must have been selected.

To connect a signal generator
1. Create a signal list in a layer (in the "Instrumentation” tab).

2. Selecta module input in Workspace Elements that you want to
stimulate with a signal generator and drag it to the signal list.

3. Inthe "Mode" column, select the option "Signal Generator".

4. In the "Signal Description" column, select the signal generator
and the signal description with which the module input is to be
stimulated.

@ [ StarterManual
@ (] StarterMomentActive
@ ] StarterTorque_2
@ () suticTorqueCharacteristic
@ (J sum
& (J TorqueToNEngine
@ (] TorqueToNEnginel
WA AiConditionManud
> n_Engine

% & osvonitoring

= [B] signalGenerator_t

B SignalDescription

RT-Plugins

Signal Value Mode Constant Signal Description Co

ME AirConditionManua | | stenaLGENERATOR [+ ]] | r_SignalDescripton [w]|No ¢

5. Save the experiment.
To operate a signal generator
1. Download the experiment for the Real-Time PC.

2. Start the experiment.
3. Toggle to the "Signal Generator" tab.
4. Select the required signal generator and click the Start icon.
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G Signal /* Signal Editor |
5 New Delete

2| TEwbld  Smev  Tme Name Action Stort Time [s] Stop Behis
5 2 000000 SignalGenerator_1 ! 0000 Start Value
E

3

The running signal generator is shown by the Running icon.

F:'? The "Time" column shows the time which has elapsed since
the last start of the signal generator.

the signal generator continues to be output.

6. Stop and reset signal generator stops the signal generator
and resets it to the value selected in the column "Stop
Behaviour".

@ 5. Pause is used to pause the signal generator — the last value of
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The "RT-Plugins” Tab
In this tab RT-Plugins are managed. A description of this tab can be found in
section “The "RT Plugins" Tab” on page 260.

The 'Instruments' Window
The "Instruments" window contains a large number of instruments for interac-
tion with the experiment.

£l Instruments
Standard Instruments

(=
7 Segment Display

Compact Parameter Editor

|

Compare Instument >

My Instrument Styles
PAutomotive Instruments
INTECRIO Instruments
LABCAR Instruments

Propert... [ VP Exec... LZ] Instru...

Fig. 4-8  The "Instruments" Window

The available instruments are divided into several groups:
Standard Instruments
Automotive Instruments
+ LABCAR Instruments

All of these instruments can be dragged into a layer of the "Instrumentation” tab
using drag-and-drop — the assignment of measure variables and parameters
also usually takes place via the Measure/Calibrate function of the shortcut
menu or by drag-and-drop from the "Workspace Elements" window.
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4.4.6 Adding Signals to the Signal List

After creating a "Signal List" instrument, there are two different ways of adding
signals to it.

To add a signal with signal tracing
1. Drag the required signal to the signal list.

# [ StarterMomentActive
@ (] StarterTorque_2

# [ StaticTorqueCharacteristic L Signal [ vave | Mode [Constant signal Descr
& ] sum

# (] TorqueToNEngine
@ (] TorqueToMEnginet [ l%
I 5 nirConditiontanual o

== n_Engine

2. Inthe "Select the Tracing Mode" dialog box, select "full signal
path", "forward" or "backward".

@[] StarterMomertActive

@ (] StarterTorque_2

# [ StaticTorqueCharacteristic
@ ] sum

@[] TorqueToMEngine

@ ] TorgueToMEngineL

Signal

Yalue Mode Constant | Signal Descr

Select the Tracing Mode x|

B Ak Condtionanul Signal AitCondiionManual

@+ n_Engine Type: inport
Tiscing Direction: [l sgnalpath 7]
o o paih

[ropatn ]
full signal path

forvward

backward

The selected signal is displayed in the signal list with all the
signals to which it is connected (in the selected direction).

Signal Value | Mode |Constant|Signal Description | Comment
= [ Analn_0 0.000000
M AirConditionManual 0.000000 [MODEL B i =] Mo comment

In this display, an input can also be disconnected from the
model and assigned a constant value ("Mode" column).
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To add a signal without signal tracing
1. If you want to display a signal in the signal list without its other
connections, select the option "no path" in the "Select the Trac-
ing Mode" dialog box.
3

Sigra Analn_10

Type: outpart

Tracing Direction: [full signal path -

o path

Group: full signal path g
forward
backnard

The signal is shown in the selected signal list in a type of sub-

list.
signal Value | Mode |Constant|Signal Description | Comment
= [ Anain_0 0.000000
W& AirconditionManual 0.000000 [MODEL B i =] Mo comment
B Analn_to 0.000000 |

To add further signals to an existing signal list
1. Drag another signal to the part of the list that contains the sig-
nals with tracing.

The "Select the Tracing Mode" dialog box opens. This is where
you can specify the type of signal tracing.

2. Drag another signal to the part of the list that contains the sig-
nals without tracing.

> The signal is added to this part of the list.

Signal value Mode Constant | Signal Description | Comment
& @ Anain o 0.000000

HE AirConditionManual 0.000000 | MODEL [=] 1 [~ ] Mo comment

[ Anain_1 0.000000 | |

[ Anarn_1o 0.000000
b Analn_t1 0.000000
P anarn_12 0.000000
# Analn_13 0.000000

The following also applies to the signals in the list:

+  If several signals (selected in Workspace Elements in a multiple selec-
tion) are moved to the list, they are always added to the part without sig-
nal tracing.

Signals from one part of the list can be copied to the other part (or to a
new list) by selecting the properties accordingly in the "Select the Trac-
ing Mode" dialog box.

+ Signals from the part of the list without signal tracing can be moved to
other signal lists by drag & drop - the "Tracing Mode" can be specified in
the target list.
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The Script Recorder

When running experiments, various actions such as operating GUIs (e.g. open-
ing GUIs and modifying parameters, loading parameter files etc.) are often exe-
cuted repeatedly. LABCAR-OPERATOR V5.4.13 thus provides a recorder so that
these repeated procedures can be automated.

These macros are stored as Visual Basic Scripts (*. vbs). Any number of
scripts can be assigned to any one project - a script can also be used in other
projects.

The LABCAR-OPERATOR V5.4.13 Script Recorder can be used to record all user
actions supported by the ETAS EE Scripting API.

To record a script
1. Right-click the "Script Recorder Files" folder in the Experiment
Explorer.

2. Select Start Recorder from the shortcut menu.

File Edi View Esperiment Instumentation  Took
AN R R M T T
i JExperiment Explorer
() Datalogger Files
(] Mapping Files
(] Parameter Files
(] RT Plugin Files
[ 7 Seript Recarder Files
Tutorial_511.vbs

Start Recorder
Pause Recorder

Stop Recorder

[ZL addFile...

3. Select a file in the following dialog box - regardless of whether
a script file has already been assigned to the project or not.

Record Script x|

ScriptFile
|C WLCO51 0-Projects\TutorialProject_51 1hExperimentsi Tutorial_511{Tutarial _511.vhe

¥ Add To Experiment

e Tiri conce
4

- Select "Add to Experiment" if the file is to be added to the
experiment (in the directory "Script Recorder Files").
- The"lgnore Timing" option ensures that the times between
the individual actions of the user are not recorded.
4. Click Start.
Recording starts. The status of the Script Recorder and the
duration of the recording so far are shown at the bottom edge
of the main window of the experiment environment.

Fecording 00:00: 29
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5. To stop the recording, select Stop Recorder from the shortcut

Script recorder idle

To play a script
1.

2.

Playback 00;00;30

menu.

+;JExperiment Explorer
() Datalogger Files
(] Mapping Files
(] Parameter Files
(] RT Plugin Files
= ] Seript Recorder Files
[ Tutorial511.vb:

Start Recorder
Paise Recordsr
Stop Recorder
Play Seript..
Open File
[ AddFie... Ins
[:# Rename File.. F2
Del

Shift-+Del

[# Exclude From Experiment
k& Delete {permanently)

Recording stops and the script is stored.

Select the script to be played from the Experiment Explorer.

Select "Play Script" from the shortcut menu.

17 JExperiment Explorer
(] Datalogger Files
(] Mapping Files
(] Parameter Files
(] RT Plugin Files
=1 (7] Seripk Recarder Files

|1 Tuterial_511.vbs 1
Start Recorder

Pause Recorder
Stop Recorder
Play: Seript. .. [%
Open File...

[ Add File... ns
[ rename File... F2
[ Exclude From Experiment el

i Delete {permanently) Shift+Del

The script is played.

To manage scripts

1.
2.
3.
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Select Add File to add a script to the project.
Select Rename File to rename a script.

Select Exclude From Experiment to cancel the assignment of
the file to the experiment.

Select Delete (permanently) to delete the file.
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Working with Parameters

This section contains information on how to work with the parameters of your
LABCAR-OPERATOR project in the experiment environment ETAS EE.

This includes information on:

“Parameters in ETAS EE” on page 338

+ "The Shortcut Menu” on page 340

+ "Modifying Individual Parameters During the Experiment” on page 340

+ "Saving Complete or Partial Parameterizations” on page 344
“Managing Parameter Files in the Experiment Explorer” on page 344
“Variants and Parameter Combinations” on page 347
“Mapping Files” on page 351

+  "Creating and Managing Mapping Files” on page 351

Parameters in ETAS EE

Every module that is added to the overall project in LABCAR-IP includes a new
set of parameters. These parameters and their assigned values (referred to as
parameterization) can be activated, modified, saved or exported.

In ETAS EE, a project's parameters and measure values are collected in the
"Workspace Elements" window — for a detailed description of this window, refer
to the section “The "Workspace Elements" Window” on page 305.

| Workspace Elements
Search & Filter ¥

- Al Asam | Al UD Search Results

< ECU Access
= @ LaBcAR
=] E RTPC (192.168.40.14)
= B cAN_IB600
i B canTest
i [ Hardware
1=k 1dleController
[ A_1dleController
@ ( Constant
1= ] Pedal2NEngine
@ (] AirConditionManual
@ [ AirConditionTorque
@ (] AirConditonActive
@ (] const
@ (] False
@ [ NoSpeedaTorque
@ (] Relationalperator
@ (] Starteractive
@ (] StarterManual
@ [ StarterMomentActive
# (] StarterTorque_2
@ [ staticTorqueCharacteristic
@ ( sum
@ [ TorqueTeNEngine
# (] TorqueToNEnginel
BE AirconditionManual
& »= n_Engine
i B 11939Test
i [£1 LiINModule
i g 0SMonitoring

o i D

% Workspace Hements | 5Experiment Explorer

Fig. 4-9  The "Workspace Elements" Window
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The parameters named are in the "All Asam" tab (the two other tabs are
described in section “The Tabs of the "Workspace Elements" Window” on
page 306).

In this tab, all modules and their parameters and measure values are grouped
in the "LABCAR" folder — the "ECU Access" folder contains the definitions of the
ECU pins as well as any parameters and measure variables of a parallel INCA
experiment (with Calibration Connector for INCA).

The individual modules have special icons that denote their type. These are
used to run operations on the module folder or its contents using the corre-
sponding shortcut menus (see “Working with the Workspace Elements” on
page 306).

Managing Parameter Files

Files that contain parameters and assigned values are managed in the "Experi-
ment Explorer" window — the shortcut menu contains the corresponding func-
tions for this purpose.

i Experiment Explorer
(] DataloggerFiles
(] Mapping Files

= (] Parameter Files

|3 ParameterFile.mpa
3 Parameter [Z]  Edit File.
[ Parameter
(1 RTFluginF| 9 Add File.. Ins
(] Script Files Set Display Order
Download all active files
¥ Agtive
[£ RenameFile.. F2
18] Exclude From Experiment Del
41 Delete (permanently) Shift=Del

‘i‘ijkspa(EEIEmEnls E:,JE::’;erimelllExplorer -
You will find the following file types:
+ *mpaand*.dcm
Files that contain parameters and value assignments
*.olc4
File with a specific configuration of signal paths and curves
+ *pac
Parameter variant (or parameter combination): Compilation of several
*mpa, *.dcm and *.olc files
For more details, refer to the section “Managing Parameter Files in the Experi-
ment Explorer” on page 344.
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The Shortcut Menu
The shortcut menu in the "All Asam" tab has already been described in “Working
with the Workspace Elements” on page 306 — the following section focuses on
working with parameters.

Measure / Calibrate...
Find in instruments...
Show All HW Ports
Add To Datalogger

Calibration / Parameters » Copy Values
Create Mapping File..
Copy Label To Clipboard  Ctrl+C Savew.

Sort Frames By Name Set State To Medified

Set State To Unmodified
Fig. 4-10  Shortcut Menu for Parameters (with Active Experiment)

The shortcut menu provides a range of functions:

Creating an instrumentation for modifying individual parameters
(Measure / Calibrate) (see “Modifying Individual Parameters During the
Experiment” on page 340)
+ Savinga parameter set (Calibration / Parameters — Save) (see: “Saving
Complete or Partial Parameterizations” on page 344).
- Editing entire parameter sets (*. mpa) (see “To edit a parameter file” on
page 345)
In addition to the modification of individual parameters or entire parameter
sets, this menu also enables other actions:
Copying and pasting individual parameter values (Calibration /
Parameters — Copy/Paste)
Editing the modification status of a parameter/measure value
(Calibration / Parameters — Set State To Modified/Unmodified)
+ Creating mapping files (Create Mapping File... ) (see "Mapping Files” on
page 351)
+ Copying labels to the clipboard (Copy Label To Clipboard)
+  Complete display of all hardware parameters (Show all HW Ports)

Search for GUIs in which a specific parameter/measure value is used
(Find in instruments...)

Modifying Individual Parameters During the Experiment
The information on the values of parameters and the modification thereof
takes place in a ETAS EE display instrument ("Instrumentation” window). Nor-
mally, an "edit box" (see below) is used for this purpose.

A search function is available as an experiment can have a large number of
parameters/measure variables.
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To search for parameters

1. Open up the edit line for the search key by clicking the icon in

the "Workspace Elements" window.

\&z| Workspace Elements

Search & Fitter

£

Al Asam
< ECU Access
= @ LABCAR
= [ RTPC (192.168.40.14)
i B can_ss0o
Bl caN
il [ Hardware
1 4\ IdleContraller
@ [ A_IdleController
i [ Canstant
& {7 Pedal2NEngine
@ [ AirConditionManual
i (] AirConditionTorque

The edit line appears.

2. Enter a search string and click Go.

\&z| Workspace Elements

Search & Fitter

Value

Clear "Search Results” ongo  [] Use RegBx

Filter Options

The "Search Results" tab that shows the results of the search

is activated.

2| Workspace Elements
Search & Filter

Value

Clear "Search Results” ongo [ Use RegBx

Filter Options

Search Results

< ECU Actess
= & LABCAR
= [ RTPC (192.168.90.14)
=1 4k IdleController
= {7l canstant
@3 Value
12 {2 Pedal2NEngine
1= {7 AirConditionManual
@ constvalue
= {7 AirConditionTorque
@ %= Value
= {7 const

@ Value

PE—

| Workspace Elements i) Experiment Explorer

m

By selecting suitable filter criteria ("Filter Options"), you can

limit the results list further if required.
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To create a GUI
1. Right-click the parameter you want to display/edit.

= ] StarterManual |

@-= value 1
& (] StarterMoment] Measure / Calibrate.
& (] starterTorque.|
@ [ StaticTorqueCh
@ 7 sum Show All HW Ports
& [l TorqueToNEng Add To Datalogger
i# [ TorqueToNEng|
BAE sirconditionm]  Calibration / Parameters »
- n_Engine

Find in instruments...

Creste Mapping File...

Copy Label To Clipboard  Ctrl+C

“ NOTE

To select several parameters use <SHIFT> or <CTRL>. You can
also select entire folders.

2. Select Measure/Calibrate.
The "Create Instruments" window opens.

Create Instruments o =]
| Element ‘ Instrument Type ‘ Task | Indices ‘ Group
vl |value [EditBox =1 | | <nvew Group> =]

7 Segment Display -
Compact Parameter Editor |
Compare Instrument —

Drop Down List
Image Control % 4

3. Select "Edit Box" under "Instrument Type".

> The GUI is created and the current value of the parameter
shown.

Group? 1%

StarterManual/Value []
1.000
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To modify parameters in the current experiment
1. Start the experiment.

2. Click the GUI with the parameter to be modified.
The parameter can now be edited.

6000
5000
A_ldieCortroller/A_IdeCortroler_n_id
4000 750.000
2000
I 5o b o 5o
015600 [sec] 0157
Stle  Name Task
—  TorqusToNEngine/Out [ Acquisiion

3. Enter the new value.
4. Press <RETURN>

or

5. Click outside the GUI.

6. The parameter value is modified during the current simulation.

Groupd =]

A_ldieController/A_IdieCortroller__n_id...
300.000

T

10

015200 ec] 01:59
[Stle  Name Task
—  TorqueToNEngine/Out [ Acquistion

Displaying and Resetting the Modification Status

If the value of a parameter in a current experiment has been changed in com-
parison to the value when downloading the code with the initial parameteriza-
tion, the value is shown in red.

This coloring can be set using the shortcut menu with Calibration /
Parameters — Set State To Modified and reset with Calibration /
Parameters — Set State To Unmodified.
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Saving Complete or Partial Parameterizations

To save parameterizations in the current experiment, the user can select one or
more parameters in a folder, one or more folders or the entire list in the "Work-
space Elements" window and then save as a file.

To save a parameter set

1. Select the parameters/folders/modules whose values/param-
eterization you want to save in a file.

2. Right-click and select Calibration / Parameters — Save.
The "Save Parameters" window opens.

Save Parameters (=3
= o] mdlecontroller
1= ] Pedal2NEngine
& {7 TorqueToNEngine
@A
@
Sclect Al | [ Select None | [ Select Modfied | ® Show All
The select buttons will only have effect to the currently displayed elements. () Show Modified
Lbel Converter: | None ~][] © Show Selected
Output File: =
[] Add To Experimert
scute ie

All parameters of the hierarchy/folders selected previously are shown and
selected. You can change the "global" selection by using Select All, Select
Modified and Select None - the list of selectable elements can also be filtered
by using Show All, Show Modified, Show Selected.

The parameter file is selected using "Output File" — clicking ... opens a file selec-
tion window in which the name and the format (*.mpa, *.dcm or *cdfx) of the
file can be selected.

Two further options can also be activated in this file selection window:
Add To Experiment

The file is automatically added to the experiment, i.e. it is available and
accessible in the Experiment Explorer in the "Parameter Files" folder.

+ Activate File

The file is activated (see “To set a parameter file as active” on page 346)

Managing Parameter Files in the Experiment Explorer
The "Parameter Files" folder of the Experiment Explorer lists all parameter files
that belong to the experiment.

You can run the following actions using the shortcut menu:

+ "To edit a parameter file” on page 345
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“To add a parameter file” on page 345
+ “To specify the order of parameter files” on page 346
+ "Toload parameters into the experiment” on page 346
+ "To set a parameter file as active” on page 346
“To rename a parameter file” on page 346
“To exclude a parameter file from the experiment” on page 347
“To delete a parameter file” on page 347

1 Experiment Explorer
() pataloggerFiles
] Mapping Files
= (7] Parameter Files
[ ParameterFile.mpa

P B it Fie.

B

Jrre d AddFie.. Ins
©J sari Set Display Order

Download all active files
Active
Rename File. F2

Exclude From Experiment Del

BE e <

Delete (permanently) Shift+Del

Fig. 4-11 The "Parameter Files" Folder Shortcut Menu

To edit a parameter file
Parameters that have previously been saved in a file (see “Saving Complete or
Partial Parameterizations” on page 344) can be opened here for editing pur-
poses.

1. Select Edit File or double-click the file.

In the case of an *.mpa file, the LABCAR-PA Parameterization
Assistant opens and loads the parameter file.

To add a parameter file
1. To add further parameter files to the experiment, select Add
File.

2. Afile selection window opens.

3. Select the file(s) to be added (muiltiple selection using <SHIFT>
or <CTRL>) and click Open.

> The parameter files are added to the "Parameter Files" folder.
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To specify the order of parameter files
When simulation code is loaded, parameter files are loaded onto the experi-
mental target in the same order as they are displayed in the "Parameter” folder.

1. Select Set Display Order to change this order.

The "Set Display Order" window opens.

+J+JExperiment Explorer
(] DataloggerFiles
(] Mapping Files
= (| Parameter Files
[ ParameterFilet.mpa
[ Parameterfilet.cdf
[ ParameterFile2.dcm Set Display Order (=)
1= (4 Parameteryariant_MK_114
[ ParameterFilet.mpa Hierarchy Fiie
1= (4 Parameteryariant_MK_17A Parameter_Files\Parameterfile) mpa
[ ParameterFiled.cdfi Parameter_Files\ParameterFile1 cdfx
[ ParamaterFilez.dem Parameter_Files\ParameterFie2 dem
(] RT Plugin Files ParameterVariart.
(] script Files ParameterVariart...

In this window, the folders with variants (also referred to as
parameter combinations (*.pac) — see "Variants and Parame-
ter Combinations” on page 347) are listed in the "Hierarchy"
column and the top-level parameter files in the "File" column.

2. Just use Drag & Drop to move a folder or a file up or down the
list.

3. Click OK.

> The order of folders/files in the Experiment Explorer is
changed accordingly.

To load parameters into the experiment
1. To download all activated parameter files to an experiment,
select Download all active files.

To set a parameter file as active
1. To activate a parameter file, select the option Active in the
shortcut menu.

The parameterization in this file is then automatically loaded to
the target.

2. You can cancel this by clicking again.

To rename a parameter file
1. Torename a parameter file, select Rename File.

A dialog box opens in which you can enter a new file name.
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To exclude a parameter file from the experiment

1. To exclude a parameter file from the experiment, select
Exclude From Experiment.

The assignment is canceled and the file is excluded from the
Experiment Explorer view.

“ NOTE

The file is not deleted - its assignment to the project is simply
canceled.

To delete a parameter file

1. Toremove a parameter file both from the experiment and from
your file system, select Delete (permanently).

The shortcut menu of the "Parameter Files" folder also allows you to create
parameter variants which are described below.

4.6.6 Variants and Parameter Combinations
Inan ECU test, you often have several variants of an ECU - in addition, there are
various software versions available for each of these ECUs.

For a test project, this means that a test project variant must be available for
every combination of ECU variant and software variant (see Fig. 4-12).

INENEITELRS ECU Via
Variants

Software Six S1y S2y

Variants S1 [J |:;| e

Jes.‘ AR [ 1as1 } { 1aS1x } { 1aSly } 1bS2x 1bS2y
ariants

Fig. 4-12  Variants of ECU Hardware, ECU Software and the Corresponding
Test Projects

This means on the one hand considerable redundancy and on the other a con-
siderable amount of time when it comes to global changes, in other words
changes that affect all variants.

LABCAR-OPERATOR V5.4.13 - User Guide 347



ETAS

ETAS Experiment Environment - an Overview

In the test project, differences between the variants can have an effect on the
following project data:

Model parameters

Open-loop configuration (sensor curves etc.)

Configuration of the 1/0 hardware (measure modes, resolution, etc.)
- Connection data of ECU to I/0 hardware

The problem can be solved by keeping global data and specific data separate
(see Fig. 4-13):

Hardware
Variants FeU v

ECU V2a

Software Six
Variants S1

4
Deviations —
from
Master Project

Master Project

—
—C+
-

Fig. 4-13 Master Project and Files for Deviations (Variants) from the Master
Project

Master Project
The master project is a complete LABCAR-OPERATOR project that contains a
default parameterization. It is single-source and free of redundancy.

Deviations

The deviation file contains the special project parameters that make the project
usable for a specific UuT variant with a specific software variant. These files
are called variants.

What Does a Variant Contain?
Variants can contain the following kinds of data:
Model parameters

e.g. for different engine components
(saved in an *.mpa, *.dcm or *.cdfx file)

+ OLC parameters

e.g. sensor curves of various lambda sensors
(saved in an *.olc4 file)
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Hardware configuration parameters

e.g. different settings of the 1/0 hardware
(saved in an *mpa or *.dcm file)

Connection data: ECU - 1/0 hardware
(saved in the "properties.ecu” file)

The first three types can be combined and loaded to an experiment by activat-
ing them.

Parameter Combinations
The loading of model parameters to an online experiment usually refers to an
ordered sequence of parameter files loaded to the target in the order they

appear in the "Parameter Files" folder.

These kinds of sequences can be exported as parameter combinations (*.pac).

Any number of these combinations can be assigned to a project.

To create a new variant
1. Right-click the "Parameter Files" folder and select Add new

Parameter Variants.

1ZJ Experiment Explorer

(] DatzloggerFiles
(] Mapping Files

[= T Parameter Fil

Paramete (& Add File..
P £
3 parame Set Display Order

[ Seript Filed g Add New Parameter Variants... Shift<lns

L

The "New Parameter Variants" window opens.

2. Enter a name for this variant and click OK.

Please enter a name

ParameterVanant_MK_11A

New Parameter Variants... ==

A file selection window opens from which you can select the

files you want to belong to the new variant.

3. Select the files and click Open.

The variant is created and added to the experiment.

The functionality described in “Managing Parameter Files in the Experiment
Explorer” on page 344 is available for managing parameter variants:

Adding further files to a variant (Add File)
Modifying the order (Set Display Order)

Downloading all active files (Download all Active Files)

Activating and deactivating (Active)
Renaming a file (Rename File)

Excluding a file from a project (Exclude From Experiment)

Deleting file (Delete (permanently))
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To load select variants to the experiment
In addition to the possibility described above of downloading all parameter vari-
ants of the experiment from the shortcut menu (Download all active files),

there is also a GUI with which you can select a single variant and load it into the
experiment at any time.

1. Inthe "Instruments” window ("LABCAR Instruments" tab),
select the "Parameter Variants" instrument and drag it into a
layer.

LZ Instruments E
Standard Instruments

[ My Instrument Styles

! Automotive Instruments

|E| | INTECRIO Instruments
; ! LABCAR Instruments

|

B®F

. LIN Frames

[ Availzble Parameter Variants in Project : @‘L
% : Parameler Variants
; :

2. From the list, select one of the variants that is part of the proj-
ect.

Available Parameter Variants in Project:

ParameterVariant MK_11A
ParameterVariant_MK_17A

3. Click Download.

Available Parameter Variants in Project:

ParameterVarant_MK_11A -

> The selected variant is loaded into the experiment.

To export a variant as a *.pac

Variants can also be exported as files (*.pac) and then added to an experiment.
1. To export a parameter variant, select the folder.
2. Select Export to PAC File from the shortcut menu.

A file selection window opens from which you can select the
file name of the *.pac file.

3. Enter the file name and select Save.

To reimport a variant
1. To add a parameter variant to an experiment, select Add File.
A file selection window opens.

2. Select the required file (with the extension "pac") and click
Open.
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> The variant is added to the experiment.

Mapping Files
ASAM labels can be mapped to user-defined names in a mapping file making
them easier to work with.

A mapping file is supplied with, for example, ETAS LABCAR models to support
the GUIs of the models, but can also be created by the user.

Generally, a project can be assigned any number of mapping files which can be
managed in the ETAS EE Experiment Explorer. Mapping files are edited in a spe-
cial editor, the SUT Mapping File Editor.

Display of Mappings in the "All UD" Tab

For example, the user can map the label

|1 dl eControl | er/ Pedal 2NEngi ne/ Tor queToNENngi ne/ Qut
(the tool label) of a measure variable in a module to the label

Engi neSpeed

(the test label).

These user-defined labels are shown in the "Workspace Elements" window in
the "All UD" tab — with their hierarchy and the file in which they were defined.
s | kam; Al UD | Search Resukts

= ] UserDefined
= ] MappingFileK:Y
& {2 IdleController
1= ] Pedal2NEngine
& ] TorqueToNEngine

@~ IdleController\Pedal2NEngine\TorqueToNEnginel
@+ IdleController\Pedal2NEngine\Torque’

8= IdleCantroller{Pedal2NEngine\TorqueTaNEngine\0ut

Creating and Managing Mapping Files
This section describes how to create mapping files and manage them using
the shortcut menu in the Experiment Explorer.
To create a mapping file
1. Select the parameter or the measure variable for which you
want to create a mapping file in the "Workspace Elements" tab.

You can also select parts of the hierarchy (= folder) or the main
"LABCAR" node.

2. Select Create Mapping File from the shortcut menu.

@ [ StarterActive
@ {7 StarterManual
@[] StarterMomentActive
@ (] StarterTorque_2
@ [ StaticTorgueCharacteristic
& sum
= 2] TorqueToNEnpin
@A
@e=c Add To Datalogger
W= out
@ (7 TorqueToNen ¥ Show All HW Ports
myE AirCondition
M= n_Engine

Calibration / Parameters b

Create Mapping File...
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The "Create Mapping File" window opens.

Create Mapping File
= ] IdleController
1= ] PedalaNEngine
= ] TorqueToNEngine
@ a
@=C
oo out

SelectAl | [ Select None | [ Select Modified

The select buttons will only have effect to the currently displayed elements.

Output File: D

[ Add To Experiment

P

3. Select the parameters/measure variables to be present in the
mapping file.

4. Click ... to specify the file in which the mapping should be
saved.

A file selection window opens in which you can enter a name
for the file.

5. Select "Add to Experiment" if the file is to be added to the
experiment (in the directory "Mapping Files" in the "Experiment
Explorer" tab).

6. Click Save to save the file name.

7. Click Save in the "Create Mapping File" window to save the
mapping file.

8. Change to the "Experiment Explorer" tab and double-click the
"Mapping Files" folder.

> The created mapping file has been added to your experiment
and activated (shown by the green tick beside the folder icon).

+ ;) Experiment Explorer
(] DataloggerFiles
[ ] Mapping Files
[ MappingFilene
=2 MappingFilel.smf
& (] Parameter Files
(] RT Plugin Files
(] Seript Files

| Workspace Elements |1 Experiment Explorer
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The "Mapping Files" folder of the Experiment Explorer contains all mapping files
that belong to the experiment.

73] Experiment Explorer
(] DataloggerFiles
= ] Mapping Files
ppingFile bt 1
& MappingFile1.smf Bl EditFile..
# (] Parameter Files
([ RTPlugin Files

Reload Mapping

(J script Files @ addFile. s
V¥ Adive
£ Renamefile... 7]
18] Exclude From Experiment Del
&1 Delete (permanently) Shift=Del

Fig. 4-14 The "Mapping Files" Folder Shortcut Menu
You can use this folder’s shortcut menu for editing and managing purposes.
The following actions are described in detail below.
“To edit a mapping file” on page 353
“To reload a mapping” on page 353
+ “Toadd a mapping file to the project” on page 353
- “To activate a mapping file” on page 353
+ "Torename a mapping file” on page 354
“To exclude a mapping file from the project” on page 354
“To delete the mapping file permanently” on page 354

To edit a mapping file
1. Double-click the file to be edited in the Experiment Explorer.

or
1. Right-click the file and select Edit File.
> The SUT Mapping File Editor opens.

To add a mapping file to the project
1. Right-click "Mapping Files" in the Experiment Explorer.

2. Select Add File.

A file selection window opens.
3. Select the required mapping file (*.txt, *.smf) and click OK.
> The mapping file is added to the project.

To reload a mapping
1. Right-click the file to be loaded in the Experiment Explorer.

2. Select Reload Mapping.
> The selected mapping file is reloaded in the experiment.

To activate a mapping file
1. Right-click the file to be activated in the Experiment Explorer.

2. Select Active.
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E; > The selected mapping file is activated (indicated by the tick).

To rename a mapping file
1. Right-click the file to be renamed in the Experiment Explorer.

2. Select Rename File.
The "Rename File" dialog box opens.
Rename File... ==

Please enter a name

3. Enter the new name and click OK.

To exclude a mapping file from the project
1. Right-click the file to be excluded in the Experiment Explorer.

2. Select Exclude From Experiment.
The mapping file is excluded from the project.

“ NOTE

The file is not deleted - its assignment to the project is simply
canceled.

To delete the mapping file permanently
1. Right-click the file to be deleted in the Experiment Explorer.

2. Select Delete (permanently).
> The mapping file is deleted.
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Editing Parameter Files with LABCAR-PA

LABCAR-PA (Parameterization Assistant) is used for the clear display and for
editing parameter files.

LABCAR-PA provides the following advantages:

Structured overview of all model parameters and their attributes

— Display acc. to model hierarchy or functional units
— Filter and sort possibilities
- Support of the parameterization process with simple access to parame-

ters:

- Online and offline operation
- Visualization of the parameterization status with attributes
- Visualization of changes
— Comparison possible with reference parameterization

Single-source management of model parameterizations in XML files

+ Import and export of parameters from and to DCM and M files

+  Simple update of the model

Managing Parameter Files

The ETAS EE Experiment Explorer contains the "Parameter Files" folder in

which you can manage the experiment's parameter files.

To add a parameter file to the experiment

1.

2.

3.

In the Experiment Explorer select the "Parameter Files" folder

and right-click.

In the shortcut menu select Add File.

B Experiment Environment ¥3.1.0

Fle Edt View Experiment

Instrumentation  Tools 7

IAPHR|[9- - (B &)
# Experiment Explorer -+ 2 |8
1] GUI Files .% Experiment without hard
Datalogger Fles = .
D o g Dscilloscopel
1] Mapping Files E
= [ -
(] Parameter Files T
(] Signal Generatar Fil =t AddFile. . [ Ins

[ Add New Parameter Yariants...

et Display Crder

Download all active files

shift+Ins

In the file selector window select the file to be added.

The file is added.

8 Experiment Environment ¥3.1.0

File  Edit “iew Experiment Instrur

PO HE|A-
# Experiment Explorer
(] GUI Files

(] Datalogger Files

(] Mapping Files

] Parameter Files

[5) C309_Parameters.mpa

(] Signal Generator Files
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To edit a parameter file
1. To edit a parameter file, double-click it
or

1. Inthe shortcut menu select Edit File.

Fie Edit Yiew Experiment Instumentation  Todls 7

IBOHR|A- N T
# Experiment Explorer
1] GUI Files /" Expetiment without h

(] Datalogger Files
I[7] Mapping Files
=1 ] Parameter Files
[E] C309_ Parameters,mpa
L) Signal Generator Fle: E EditFile.
[ AddFie... 53 Ins

Set Display Order

Instrumentation

Download all active files

Active
[ Rename Fie... Fz
[#] Exclude From Experiment Del
k] Delete (permanently) Shift-+Del

LABCAR-PA opens and the selected file is loaded.

1=
File Edit Wiew Import/Export Orline  About
Ols([| #lea B 814 =l
[Modet Hierarchy view »| Parameter
g Ertenment B r— Uit Ve Rt Valus Min ‘ il
(23 Companents uhR
/23 Diivetrain alpha_tarsen_C 1 0888 0o
Ipha_t L
alpha_torsen F 1 0E38 0o
T_D tansfer
& o ToqueTranse | |2Phatosen B 1 063 [
K T eps radrs o [
K 1T
(2 T_Gearbox W 1 05 00
(2 T_inettia
(21 T_MecharicalChich L83 1 05 0o
Ko kR 1 [ oo
& T_ElasticDriveShaft my_torsen_C 1 02 00
~&& T_OmegaToNAndPhi e E 1 02 00
& T_TranemissionT ype
3 Enge my_torsen_R 1 02 0o
£ Combuston System RieaiWheslsFowered
/3 Eshaust System select_Center o3 i o
544 EhaustBank] select_Front o1 0 0
E A 1
s select_Rear o3 0 ]
& B_CatalystBank1 ul
oG M_E shaustierB ank1 wF
& M_ExhaustFipeBark1 R
G M empBar —
=) | |visco £ 1 10 0o
« > < >

The sections below contain a description of the LABCAR-PA GUI and instruc-
tions on how to work with LABCAR-PA.

472 The Parameter Table
This section describes the functions of the parameter table. You will find infor-
mation on:

+ "Scope of the Parameter Table” on page 357

+ "The Entries in the Parameter Table” on page 357

+ "Which Table Entries can be Edited?” on page 358

- “The Shortcut Menu of the Parameter Table” on page 359
- “Display Options for the Parameter Table” on page 359
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Section “Editing Parameters” on page 369 describes how parameters can be
edited.

Scope of the Parameter Table
The number of attributes shown in the parameter table (= columns) can be
changed (see “The Entries in the Parameter Table” on page 357). This prefer-
ence must be defined in the View menu (see section “View" Menu” on
page 362).
The following settings are possible:

Basic Attributes

The columns "Unit", "Value" and "Comment" are shown in addition to the

parameter name.

+  All Attributes
All items listed in section are displayed.
Custom Attributes

All entries selected using View — Customize Attribute View are dis-

played here (see “View" Menu" on page 362).

The Entries in the Parameter Table
The meaning of the individual columns in the parameter table is described
below.
Parameter
This is the name of the parameter as used in the model.
+ Unit
The physical unit of the parameter, e.g. km/h or Pa/s.
Value

The value of the scalar parameter or the first value of a non-scalar
parameter.

+ Ref. Value
The value of the parameter in the reference file.
Min
The recommended minimum value of the parameter.
+ Max
The recommended maximum value of the parameter.
Dimension
The dimension of the parameter
- scalar (= fixed value)
- array (= fixed value block)
- 1D table (= curve)
- 2D table (= map)
+ Scope
The validity of the parameter:
- local
- exported
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- imported
If a parameter is imported, this column shows the name of the block
the parameter was exported from.

Proc. State

Describes the status of the parameter in the parameterization process.

- coarse

- fine

- switch

Type

The variable type:

- integer (sdisc)

- floating point number (cont)

- Boolean (log)

ModelOption

- Functional context of the parameter (general, VVLT, GDI, etc.)

UserGroup

"initial" means that this parameter belongs to the group of parameters

whose value has to be set before a LABCAR project is run for the first

time. These parameters are displayed via View — Initial Project
Parameters.

All other values have no significance in this version.
Mod. Status

Modification status of the parameter:

- unchanged

- changed

— accepted

The colors indicating the modification status of a parameter are
described in section “Display Options for the Parameter Table” on
page 359.

Comment

Contains a short comment on the parameter.

Which Table Entries can be Edited?
The values of the following columns can be edited by the user:

Value

Min

Max

Proc. State
Mod. Status
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The Shortcut Menu of the Parameter Table

Right-clicking one line of the table opens a shortcut menu with which it is pos-
sible to modify values, to set the modification status (changed, accepted) and
to have a look at the modification history .

Copy Strg+C
Paste Strg+
Mark &= “accepted”
Mark as "changed"
View History

Edit

Edits the parameter in the current column.

“ NOTE

The value of the parameter ("Value" column) is changed more easily by
clicking it with the left-hand mouse button.

Copy, Paste

Copying and pasting a value (and entire ranges)

Mark as accepted

This marks the value of a parameter as being accepted.
Mark as changed

This marks a parameter as being changed.

View History

Opens the "Parameter History" dialog box in which you can view and edit
the history of the parameter (for more details see "Viewing and Editing
the Parameter History” on page 374).

“ NOTE

If an error message is displayed, the path to the documentation files has been
set incorrectly (see “Paths for Working, Model and Model Documentation
Directories” on page 367) or the file does not exist.

Display Options for the Parameter Table
Certain parameter properties are indicated by special markings when the
parameter table is displayed:

Parameter has been changed

Modification of the parameter accepted
Parameter is imported

Parameter is imported and has been changed
Parameter is imported and has been accepted
Changed parameter with a loaded reference file

Parameter has been changed
If a parameter has been changed, the following table entries are displayed in
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Parameter Name
+  Parameter Value
+  Modification Status
"Modification Status" is also altered from "unchanged" to "changed".

Aggressiveness 0.1 033 1 changed O sluggish diiver. 1: aggressive di

Modification of the parameter accepted

If modifying the parameter in a particular phase of parameterization proves to
be sensible, the "Modification Status" can be set to "accepted" (see section “The
Shortcut Menu of the Parameter Table” on page 359).

An entry previously shown in red in the table is now shown in green.

Aggiessiveness 0.1 038 1 sccepted | O: shiggish diiver. 1: aggressive d

W,

The same is also true of parameters with "Modification Status" "unchanged".

Parameter is imported
A parameter cannot be changed in a block if it has been imported. This kind of
imported parameter is shown in gray in the parameter table.

ChatchDirect

An imported parameter can only be changed in the block from which it was
exported. How to find out exactly which block this was, is explained in section
“Determining the Parameter Scope Binding” on page 385.

Parameter is imported and has been changed

If an imported parameter has been changed in the block from which it was
exported, the parameter name is displayed in red; the other two entries (Value
and Modification Status) are shown in orange.

BallerylsOntanual

Parameter is imported and has been accepted
If an imported, changed parameter has been accepted in the block from which
it was exported, the parameter name is displayed in green; the other two entries
(Value and Modification Status) are shown in light green.

BallerylsOnttanual

Changed parameter with a loaded reference file

If a parameter has been changed and a reference file is open, the increase or
decrease in value in comparison to the value in the reference file is shown to
the right of the parameter value by a red arrow pointing either up or down.

F_Standinolimit N oo | 3000 changed  masimium adhesion Force
k_FRaling 1 20 T oms changed | Roling resistance coefficient
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If the changed parameter is a table, values may have been changed up and
down. This is shown by a double arrow.

“ NOTE

The display of the arrow depends on whether the new value deviates from the
original one by a specific percentage entered by the user (see “Settings for
Reference Files” on page 366).

“ NOTE

Changes are not displayed for parameters of the type "Enumeration".

A Description of the Menus
This section contains a general description of the function of each of the avail-
able menu items.

"File" Menu

File - New
Creates a new (empty) project parameter file (*. mpa).

l
Mew MF
Please specify & model nane and a version number Vi i
Wehicle Dynamics Model 52 = O

Selecting a model or a model component and the version helps with the
assignment of parameter data in the created file to a model or model
component.

The entire hierarchy is created for complete models - the model name
then appears as the top element in the structure view.

File — Open

Opens a file selector window with which a project parameter file (*.mpa)
can be loaded.

A working directory is specified via the Edit — Options menu (see "Edit"
Menu” on page 362).

File — Close

Closes the opened project parameter file.

File — Save

Saves the project parameter file currently open.

File — Save As

Saves the project parameter file currently open under a name to be spec-
ified.

File — Open Reference

This is used to load a reference file (see section “Reference Files” on
page 375).
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File — Set To Reference File

This is where you can save the parameterization of the current file as a
reference file. The default file name is <f i | e_nane>Ref er -
ence_0. npa.

File — Close Reference
Closes the reference file currently open.
File — Exit

Exits the program.

"Edit" Menu

Edit — Edit Parameter

For editing the selected parameter (see "Editing Parameters” on
page 369).

Edit — Filter Settings

Opens a dialog box in which display filters and sort criteria can be
entered (see “The Filter and Sorting Function” on page 381).

Edit — Search Model Parameters

Opens a dialog box in which you can search for model parameters (see
“The Search Function for Model Parameters” on page 383).

Edit — Options

Opens a dialog box in which options can be specified (see “Setting
Options” on page 365).

"View" Menu

View — Initial Project Parameters

If this item is selected, only those parameters are displayed which are
necessary for the first running of a LABCAR project.

View — Parameter Scope Binding

Opens a list of parameters which are exported from blocks and imported
into others. The names are also specified of the blocks from which or
into which they are exported or imported respectively (see “Determining
the Parameter Scope Binding” on page 385).

View — Basic Attributes

If this item is selected, only the attributes "Unit", "Value" and "Comment"
are shown in the parameter table (see “Scope of the Parameter Table” on
page 357).

View — All Attributes

This results in all attributes being displayed in the parameter table (see
“Scope of the Parameter Table” on page 357).

View(02.03.2022Custom Attributes
This results in all attributes being displayed in the parameter table which

were selected in View — Customize Attribute View (see “Scope of the
Parameter Table” on page 357).
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View — Customize Attribute View

This is where you can select the attributes which are displayed with
View — Custom Attributes (see “Scope of the Parameter Table” on
page 357).

The meaning of these attributes is described in the section “The Entries
in the Parameter Table” on page 357.

@) Customize Attributes Yiew x|

Select the attrbutes for presentation ham the list below:
"Walug", "Lk and "Comment' are set by default
Available Attibutes | Description
O Fet. Value Value of the same parameler in the reference mpa-ile
O Min suggested mirimum valie
O Max suggested madimLm value
[ Dimersion Secalar, Anay, 10-Table or 20-T able
O Scope local, exported (global] or source for imported parameters
O Froc. State model significance fcoarse. fine or switch]

Type integer. double. boolean
O ModelOption Functional context of parameter
O UserBroup which user shouid madify the parameter
O Mod Status changed, unchanged, accepted
[ Classhame Defining source code name

Cancel

"Import/Export" Menu
+ Import/Export — Import/Export Parameter Data
Opens the dialog box for importing parameters from or exporting them

to parameter files (see “Importing Parameters from a File” on page 378
and "Exporting Parameters to a File” on page 376).

"Online" Menu
+ Online — Go Online
A check takes place during simulation as to whether the parameters of
the opened mpa file are also available in the model (criterion: the ASAM

labels have to be identical). For more details on this subject see “Online
Parameterization” on page 386.

Online — Synchronize ASAM Labels

Parameters in LabCar Developer models have different names from
those in Simulink models. This function synchronizes parameters in
mpa files with parameters imported from Simulink models and, if neces-
sary, adapts their ASAM labels.
+  Online — Read Parameter
- Read Parameter from Target
Reads the value of a parameter selected in the parameter table from
the running model.
- Read all Parameters from Target
Reads all values of the parameters and the selected hierarchy from
the running model.
+  Online — Write Parameter

— Write Parameter to Target

Writes the value of a parameter selected in the parameter table to the
running model. However, this function is already executed when the
value is changed in the parameter table.
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- Write all Parameters to Target

Writes all values of the parameters and the selected hierarchy to the
running model.
Online — Go Offline

Ends online parameterization.

474 The Icon Bar

Some of the menu functions described above can also be activated via the icon

bar:

=]

2 = @ =2 %

EHL:]

B =

Create new MPA file

Creates a new (empty) project parameter file (*mpa). Exactly the same
as File — New.

Open MPA file

Opens a file selector window with which a project parameter file (*. mpa)
can be loaded. Exactly the same as File — Open.

Save MPA file

Saves the project parameter file currently open.
Exactly the same as File — Save.

Filter settings

Opens a dialog box in which display filters and sort criteria can be
entered. Exactly the same as Edit — Filter Settings.

Search parameters

Opens a dialog box in which you can search for model parameters.
Exactly the same as Edit — Search Model Parameters.

Import/Export parameters

Opens the dialog box for importing parameters from or exporting them
to parameter files. Exactly the same as Import/Export — Import/Export
Parameter Data.

Online parameterization

In a running simulation, the current parameters are loaded into the
model (online parameterization). Exactly the same as Online — Go
Online.

Offline parameterization
Ends online parameterization. Exactly the same as Online — Go Offline.
View parameter scope binding

Opens a list of parameters which are imported and exported. The names
are also specified of the blocks from which they are exported or into
which they are imported respectively. Exactly the same as View —
Parameter Scope Binding.

47.5 Working with LABCAR-PA

This section contains information on how to work with the LABCAR-PA.

This includes:

“Setting Options” on page 365
This section describes the setting of different options.

LABCAR-OPERATOR V5.4.13 - User Guide 364



ETAS ETAS Experiment Environment - an Overview

“Editing Parameters” on page 369

This section contains information on editing parameters.
+ "Reference Files” on page 375

This section contains information on reference files.

“Exporting Parameters to a File” on page 376

This section describes exporting model parameters to m- or DCM files.
+ “Importing Parameters from a File” on page 378

This section describes importing model parameters from m- or DCM
files.

“The Filter and Sorting Function” on page 381

This section contains the filter and sort functions for the parameter
table.

+ "The Search Function for Model Parameters” on page 383
This section describes the search function for model parameters
“Determining the Parameter Scope Binding” on page 385

This section describes how you can identify parameters which are
imported or exported from blocks of the model.

+  "Online Parameterization” on page 386
This section describes the parameterization of running models.

47.6 Setting Options

This section describes the setting of the following options.
“General Options” on page 365
“Settings for Reference Files” on page 366

+ “Paths for Working, Model and Model Documentation Directories” on
page 367

“Options for Parameter Import and Export” on page 368
+  "History Options” on page 369

General Options
The following settings can be made in the "General Options" section:

-+ specify the model block documentation language
+ specify the response of the window for status messages
+ change the *. npa file type association
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To change one or more of these options, proceed as follows:
1. Select Edit — Options.
The "LABCAR-PA Options" window opens.
2. Select the "General" tab.
x|

File Folders| Import # Expart | Parameter Histories | Reference MPA  General |

& Englsh

[~ Dlase Staius Message Window. f no eror
 Deutsch

[~ Model Documertation Language— - Status Messages
’7 accured during task processing

~File Type

Curtently “mpa fles are associated to the following executable: Associate
.mpa ho
LCMPass

j Cancel

To specify the model documentation language
1. Select either "English" or "Deutsch" under "Model Documenta-
tion Language".

Response of windows for status messages
1. If you want the "Status Message Window" to close automati-
cally once a task has been processed successfully, activate
the option "Close Status Message Window, if no error occurred
during task processing'".

To change the *.mpa file type association

Normally the *. npa file type is associated with multimedia data in Microsoft
Windows operating systems, i.e. when you double-click a file with this associa-
tion, a multimedia player is started.

1. If you want files with the extension "mpa" to be linked with LAB-
CAR-PA, click the Associate *.mpa to LCMPAss button under
"File Type Association".

Settings for Reference Files
If a reference file is open and a parameter in the loaded parameter file differs by
a certain amount from the amount of the parameter in the reference file, the
entry in the parameter table is assigned an arrow (pointing up or down).
The deviation (in %), above which this should be displayed, can be set.
To set the threshold for displaying a deviation

1. Select Edit — Options.

The "LABCAR-PA Options" window opens.
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2. Select the "Reference MPA" tab.
x|

Fils Foldors | Impert 7 Export | Parameter Histories | Fieferense MPA | Bereral]

Relative Thieshold for indicating  deviation between
paameter value and reference value

o =

Ok Cancel

3. To define the threshold, click on the arrows or enter the per-
centage rate required in the box.

Paths for Working, Model and Model Documentation Directories
To work with LABCAR-PA, the paths for the following directories have to be set
correctly:

Working Directory

This is the directory for all files containing parameterization data (* mpa,
*dem, *.m)

+ Model Directory
This path is not used in this version.
Model Documentation Directory
Path for block and model documentation (*.pdf)
To change the working directory
To change the working directory, proceed as follows:

1. Select Edit — Options.
The "LABCAR-PA Options" window opens.
x|

" File Folders | rnport / Expont | Persmeter Historis | Referancs MEa | Gensral|

Select project specifc default folders:

Folder Type Path
wiarking Dieclory Z:\projectssproductstModels\LCM_PASS W1.0\0
Modsl Diectory Z:\projectssproductstModels\LCM_PASS W1.0\0

Bowses, |

ok Cancel

2. Select the "File Folders" tab.

3. Use your mouse to select "Working Directory".
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4. Click the Browse button.

The "Select Folder" window opens.
5. Select a drive and a folder.
6. Click OK.

Use exactly the same procedure to change the model and model documenta-
tion directories.

Options for Parameter Import and Export
The following options can be specified for the import and export of parameters
from or to files:
whether ETAS attributes are included when importing and exporting
from and to Matlab Simulink m-files
the method for generating ASAM labels
To change import/export options
To change these options, proceed as follows:

1. Select Edit — Options.
The "LABCAR-PA Options" window opens.

2. Select the "Import/Export" tab.
x|

Fie Foiders |_|mport{ Expart | Parameter Historiss| Reference MPA | Genesal]

MatLab/Simulink M-Fi
( [V Include Parameter Attibutes in Import / Export

LabCar Developer DICM-Fil
Select the method for AS4M-Label generation:

= Leave as defined for each parameter [defaul]

" Standard LabCar Developer [Parameter. Block VehicleModel]

€ Impotted Simulink models. | Flat Hames (SN ame_PVhickHodel>] =

Ok Cancel

In the "Matlab/Simulink M-Files" box, you can activate the "Include Parameter
Attributes in Import/Export" option. In this case, the parameter attributes are
written into the M-file or left out of it.

In the "LabCar Developer DCM-Files" box, you can specify the method for gen-
erating ASAM labels. You can choose from the following options:
+ Leave as defined for each parameter (default)
The ASAM label, as used in the mpa file ("ModelPath" attribute).
Standard LabCar Developer (Parameter.Block.VehicleModel)
LabCar Developer Syntax: Parameter_name.Block_name.Model_name
+ Imported Simulink Models
Options used with Simulink model import:
- Flat Names (<WSName_P.VehicleModel>)
Workspace_name.Model_name
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— Standard SL Import
With complete hierarchy
— SL Import Reverse Quantity Names
With complete hierarchy in reverse order

History Options

A history entry is added for every parameter changed every time the parameter
file is edited. If the parameter file is often edited, it gradually becomes larger —
to reduce the size of the file again, the history entries can be deleted.

You can set an option specifying that the last entry should be retained on dele-
tion.
To delete the history
To delete the parameter history, proceed as follows:

1. Select Edit — Options.

The "LABCAR-PA Options" window opens.
2. Select the "Parameter Histories" tab.
x|

File Foiders | Import / Export Paramelevastunes] Reference MP4 | General|

History

W Keeplast ety when deleting the history

Delste history of all parameters

Ok Cancel

3. If you want to keep the last entry in the parameter history each
time, activate "Keep last entry when deleting the history".

4. To delete the history, click Delete history of all parameters.

4.7.7 Editing Parameters
This section contains information on editing parameters. This includes:
+  "Editing Parameter Values” on page 370

This section describes how to edit parameters depending on their for-
mat.

“Editing Minimum and Maximum Values” on page 372
Contains tips on editing minimum and maximum values.
+ "The Table Editor” on page 372
Describes how to work with the Table Editor.
“Viewing and Editing the Parameter History” on page 374
Provides information on how to work with the parameter history.
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Editing Parameter Values
As parameters can have different formats, how to edit them also differs.

The following cases are described:
+ “The parameter is an integer or a floating point number” on page 370
+ "The parameter is a 1D (curve) or 2D table (map)” on page 371
“The parameter is a logical value” on page 371
“Parameter is imported” on page 371

The parameter is an integer or a floating point number
To edit a parameter, click the relevant table cell in the "Value" column with the
left-hand mouse button. The table cell is then in edit mode and can be changed.

V_Ral n"3 | Io.cooozs | unchanged | volume of the ral

When the cellis in edit mode, the following shortcut menu is opened by clicking
the right-hand mouse button:

= pr—
[ s ianged

1 Ccut anged
Copy anged

(1 Baste anged

[ Delete anged

oo Solee Al anged
1M hanged

The following operations can be carried out using this menu:
undoing a change just carried out
+ cutting the value
+ copying the value or an entire range
+ deleting the value
marking an entire string

“ NOTE

Depending on what has happened before, only certain menu items may be
active.
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The parameter is a 1D (curve) or 2D table (map)
To edit a table, double-click the relevant table cell in the "Value" column with the
left-hand mouse button. The Table Editor for this parameter then opens.

{® LABCAR-PA Table Editor - cd_ThrottieMap P[] S
File  Edit
iy 639.999999 | 509999933 | 12000 | 1610.0 000 | -

0.0 2 F9958752 141828191 106585145 089311659 085424864
05 236300182 141828191 106586145 083311669 085424864 C
093333333 1.35292625 133462912 106585145 083311653 085424864 &
2.0 0.99366116 1.03916085 10273242 0.89311653  0.85424864 .
2.93333339 08644433 059964438 | 0.00503314 089135063 | 085424864 |
8
C
C
C

399333333 081178333 081486738 084516762 084751046 054838802

599933995 077266687 076817203 0772327 078649121 078520775

793933555 075774457 074248373 074473143 074374088 075354117

999933555 073803308 071545605 072856616 0.72411084 07314744

12.0 0.71767455 070234251 071036398 0.70267421 0.7086134 _i:l
3

KT
Parameter Dimesion Alowed Valuz Fange
Name:  cd_ThiottleMap
L =| |
Block: A alThiottle20penCrossSection " 135 L 04
Unit 1lpm.’] ¥ 2z M [ a0

k] concel | Apply |

Fig. 4-15 The Table Editor

The section “The Table Editor” on page 372 describes how to operate the Table
Editor.

The parameter is a logical value
If the parameter consists of a true/false value, a dropdown list from which you
can select the value you require opens when you click the mouse button.

CarbonCanisterBulfered tuedfalse false v

e

Parameter is imported

If a parameter is imported, it cannot be edited in this block; this is also indicated
by the gray background. If, however, you still try to edit the parameter, the fol-
lowing message is displayed:

LABCAR PA Parameter Edit |
@ Parameter is imported. Please change its value where it s exported,

The parameter can only be modified in the block from which it was exported.
To determine which block the parameter was exported from, select Select
source parameter ("exported") from the shortcut menu. The relevant block is
then activated and its parameters shown in the table — the exported parameter
is shown against a blue background.
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Editing Minimum and Maximum Values

The minimum and maximum value specifications for the parameter values are
limits chosen deliberately for the model to work well. If you specify a value
which is either above or below this kind of limit in LABCAR-PA, a warning is
issued.

|

The value you entered exceeds the specified maximum value!
Do you want to adapt the maximum vale?

The user then has the chance to cancel this change or execute it anyway.

For "integer or floating point number" parameters, it is also possible to change
these values directly.

The Table Editor
If you double-click the value of a parameter that consists of a 1D or 2D table,
the Table Editor opens.

{® LABCAR-PA Table Editor - cd_ThrottleMap o [m] 3
File  Edit
iy 639999989 | 803539993 | 12000 | 1610.0 E S

0.0 2 F39GRATS2 141828191 106586145 083311669 085424864
0.5 2.3630m8z 1418281 1.06585145  0.89311653 | 0.85424864 o
099339999 | 135202625 139462912 | 1.06585145 089311653 0.85424864 | C
20| 053366116 1.03316085 1.0273242 089311653 | 085424064 | (
299333955 08644439 088964438 090508914 089135069 085424864 C
C
C
C
8

399933555 081178935 081486738 084516762 084751046 084838802

99993555 077266687 076817203 0.772327M 078645121 078520775

7.93333333 075774357 074248373 074473143 074374038 075354117

9599339939 073803908 071545505 | 072855616  0.72411084 0.7314744

12.0 | 071767455 | 0.70234251 071036398 | 0.70267421 0.7086134 _(I_I
3

Ll |
P Di Allowed Valus Range
Name:  cd_ThrottleMap
L = |
Block: A alThiottle20penCrossSection " 13 L 04
Uit irem,"] v 22 Max 30

TR I Cancel | Al |

Fig. 4-16 The Table Editor with the "cd_ThrottleMap" Parameter
A single table cell can be edited by clicking the left-hand mouse button.

When the cellis in edit mode, the following shortcut menu is opened by clicking
the right-hand mouse button.

7344 7412 74715 7531

ey [Fe 7o
% | 1 Ikt
71825 7 Ausschneiden
71315 7 Kopieren
7805 7 Einfiigen
7021 7 Lgschen
BI70 70

Alles raarkieren

The following operations can be carried out using this menu:
+ undoing a change just carried out
+ cutting the value
+ copying the value
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deleting the value

+ marking an entire string

“ NOTE

Depending on what has happened before, only certain menu items may be
active.

The user interface of the Table Editor consists of one menu and several fields
which are described below.

Menu
The Table Editor menu contains the following menu items
-+ File — Open Reference Table Viewer

This opens the relevant table of the reference file. This contains one
menu item Data — Copy Reference Data to Table, which copies the
entire contents of the reference table to the current table.

Edit — Edit Axes

This allows you to change the x-/y-axis values of the table (see “Dimen-
sion" Field” on page 373).

- File — Import from File

This allows you to import data from an m- or DCM file.

"Parameter" Field
This field contains information on the parameter.
Name
The name of the parameter
+ Block
The name of the block to which the parameter belongs
Unit
The physical unit of the parameter

"Dimension" Field
The number of columns and rows in the table is shown in this field — and can
also be changed here.

Fig. 4-16 on page 372 shows a fuel density map. If you want to extend this map
by one column, increase the x-value by "1"in the "Dimension" field.

Anew column is added with an x-value incremented by "1" — the y-values of this
new column are acquired by extrapolation.

If you need a new x-value "2200", select the Edit — Edit Axes menu and change
"2001.0" to "2200.0". The new y-values for this x-value have to be changed
accordingly.

The same is also true of adding columns.

If the number of columns/rows is reduced, the last row/column is deleted each
time.
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"Allowed Value Range" Field

This is where the minimum and maximum function values are set. If one of
these thresholds is exceeded, the following warning is displayed:

5

The value you entered exceeds the specified maximurn valuel
Do you want ko adapt the maximum value?

q__w

If you select No, the change is canceled; if you select Yes, the relevant mini-
mum or maximum value of the current change is adjusted.

Viewing and Editing the Parameter History

Right-clicking one of the lines of the parameter table opens a shortcut menu
which contains the View History menu item. If this is selected, the "Parameter
History" dialog box opens.

In addition to the name and the block the parameter belongs to, this window
contains the history of the parameter.

o
Parameter Block.
A_Vehicle ‘ {TﬁResistances
Datz [ Action [ by [ Conment
2006711728 11536 crested from mef ETAS

2006/12/11 03:22 changed manually ulwolter

Clear Histary. Edt Carmert:

Fig. 4-17 Parameter History

The entries can be deleted by clicking the Clear History button. In the options,
you can set whether all entries should be deleted or whether the last entry
should be retained (see the section “History Options” on page 369).

If you select an entry from the table using the mouse, the Edit Comment button
becomes active.

If you click this button, a dialog box opens in which you can enter a comment
on the particular change.

Parameter History |
Please enter yaur comment belaw:
Abbrechen
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478 Reference Files
Reference files help you when you parameterize your model. They can, for
example, contain a set of "time-tested" parameters from which you make
changes.
If you want to save a parameterization as a reference, select File — Set To
Reference File. The name of the file plus the character string "Reference_N" is
then offered to you in the file selector window as the file name.
To load a saved reference file, select File — Open Reference. You can select
the required file from the file selector window.
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Exporting Parameters to a File

This section describes exporting parameters to m- or DCM files.

To export parameters to a new file ("Export Data")

1. To export parameters to m-, DCM or mpa files, select Import/
Export — Import/Export Parameter Data.

3 Import / Export Parameter Data

Select Options

The "Import/Export Parameter Data" dialog box opens.

=lolx]

[& Ewgf‘ji"g‘"e ehicle bods] 2L [ Parameter Block Selected Parameter Block
3 VehicleModel ‘AitCondiiorFromE CLI B_AiCondiioner
= BatterlsOnManual B_Batiery
er BattenlsDriode B_Batteny
| aueEngage Blockishclive B_AiCondtioner
<X B_AiCondiioner Consumetbetive B_Batieny
K B_patery f_AiCandtionDffT able B_AiCondtioner
423 Drivehiain
423 T_DifferentialGear |_BatManual B_Batiery
T_DifferentisiGeaiSpeedTa |_BalMasLimit B Battery
<X T_DilferertisiGearT oraueTre |_BalMode B Battery
<X T_DifferertisiGeatwStinuiat LowFastor B Battery
M_AitCondiionOnT able &_piCondiioner

& T_TransmissionStengtherin
4 T_Gearbox

X T_GearbosRatio

R T_GearbouSpeedl ransfer

<X T_GearbouT orqueTranster
3 Tinetia

<X T_InetisSpeedTransfer

<X T_IretiaTorqueT ransfer
/23 T_MecharicalChich

T_ClchpeedTransier

<X T_ClutchTorqueTransfer
<& T_CheckFlymhesiStandstil
<X T_ElasticDiiveShatt

ImpoitDats | ReplaceData [ Export Data

M_EngageConst
M_EngageD sfonger
M_Engagslight
M_EngageH anual
M_EngageM axCurve:

| o Cormersip umy_';l
. .

M_EngageMode
M_EngagePowerSteering
M_StaterCurve
M_Statertanusl
M_StarterMode
n_Starteelease
StatterFromE CU

T_OmegaToNandPhi T_Discharge
<X T_TransmissionTyps. T_Encharge
423 Engine U_BatMarual
43 Fuel System U_BatMarLimit
0 Tank U_BatMode

A_TarqueEngage
A_TorueEngage
A_TorueEngage
A_TorueEngage
A_TorueEngage
A_TorueEngage
A_TorueEngage

Close

The hierarchical model view is displayed on the left-hand side
of the window. The middle section lists all parameters from
the selected model component (here: GEVM —

VehicleModel — Components). The parameters selected for
export are shown on the right.

For example, to export the "BlocklsActive" parameter of the
"B_AirConditioner" block, click this entry. The selected parame-
ter is then entered under "Selected Parameters". Parameters
added to this list are shown in blue.

Parameter

Block

Selected Parameter

-

HighF actor
|_BatManual

AiConditionFromECU
BateylsOnttanial
B

{ AiCondtionOfT able

|_Brathd alimit

L’

B_aiConditioner

Blockl séctive

2. Toundo the selection of a parameter, click the relevant param-
eter under "Selected Parameters".

To select all parameters of a selected block or model compo-
nent (e.g. from the "A_TorqueEngage" block), activate this

block or model component.
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4. Select Select — Select All.
or
5. Press <CTRL+A>.
All parameters are then added to the "Selected Parameters"

list.
ol
Select  Options.
E“”S”EE”Q‘”EVE”‘“'EM”E‘ Parameter |mm:k Selected Parameter ‘Elm:k
® iiver
(21 Ervironment Hl_EngageCenst A TorqueEngage W_EngageConst ;
43 Vehicle Model | ] M_ B
T 543 Componenis b_Engagelight A Torquek ngage M_Engagelight A Torquek ngage
i . Stater LA A M A
M_EngagehianC: A M_EngageMarCurve o
q B_AiConditioner M_EngageMode A_TorgueE ngage M_Engagehode #_TorqueE ngage
<X B_Batteny b_EngagePoweiSiceing | A TorqueEngage M_EngagePoneiSteeing A TorqueEngage
i (2 Drivetrain

© @[3 Engne
23 Vihiede Punrics

6. Selecting Select — Deselect All deletes all parameters
selected so far from the "Selected Parameters" column.

ER

7. Click the Export Data button to open the file selector window.
8. Enter a file name or select an existing file.

9. Select the type of file.

10.Click Save.

> The new file is created.

If the file already exists, you are asked to confirm that you want
to replace the existing file.

To export parameters to an existing file ("Replace Data")
1. To export parameters to existing m- or DCM files, proceed as
described above.

2. To export, click the Replace Data button.

If the selected parameters are already in the file, these entries
are overwritten; otherwise they are added to the file.

To set options for parameter export

With Options — Im-/Export Attributes in Matlab M-Files, you can set whether,
when exporting parameters, only the parameter itself is to be written to the file
(deactivated) or whether further attributes, such as "Min.", "Max." or "Modifica-

tion State" etc., should also be included (activated).
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Importing Parameters from a File

Parameters can be imported from a file in exactly the same way. The prerequi-
site for this is, however, that the selected parameter exists in the file — other-
wise an error message is issued.

To select parameters to be imported
1. To export parameters from an m- or DCM file, select Import/
Export — Import/Export Parameter Data.

The "Import/Export Parameter Data" dialog box opens.

i5ix]
Select  Options
[& Ea*“g"e Engine Vehicls Model 2 |Parameter |E\m:k Selected Parameter
3 VehicleModel AiCondtionFromEC B_AiCondiioner
= BaltenlsOnManual B_Batiery
o Siaes BatterlsDrttocte B_Battery
& o ToqueEngsge Blacklshctive B_tiCondiianer
<& B_piConditoner Consumerdclive B Batlery
& B Batery i AiCondtionDifT able B_piCondiioner
/23 Drivetiain
4 T_DifferertialGear |_Bathlarwal EB_Battery
T_Diffeertialf earSpeedTra | BattdaLimit B Batey
<& T_DifferentialGearT orqueTre LBatMade B_Battery
<& T_DifferentialG earw/Stimulat LowF actor B_Baltery
M_AitCanditionlInT able B_piCandiioner

<& T_TransnissionSteengtherin
A T_Geatbox

X T_GeaboRatio

<X T_GeaboSpeedTransfer

<X T_GeaborTorqueTranster
43 Tnettia

<& T_IneiaSpeedT ransfer
KX T_InettiaT orqueTransfer
2 T_MechanicalChuich
X T_CluterSpeedTranser
<X T_ClutehTorqueTransfer
<& T_CheckFlynhesiStandstil
<X T_ElasticDriveShaft
<& T_OmegaTohandPhi
<X T_TransmissionT ype.
423 Engine
=42 Fuel System
1 Tark

5 & CoummerBalPomn 1t T
< »
Import Dats | ReplacsData | Export Data

M_EngageConst
M_EngageDefoager
M_EngageLight
M_Engagshanual
M_EngageMasCurve
M_Engagehode
M_EngagePowerStceing
M_StanterCuve
M_StateiMarual
M_StarteiMode:
n_Staterfielease
StateFromECL
T_Discharge

A TorueEngage
A _TorueEngage
A_TorueEngage
A_TorueErgage
A_ToraueEngage
A_TorqueEngage
A TorqueEngage
A Stater

Close:

2. Using Options — Im-/Export Attributes in Matlab M-File you

again have the opportunity to change the import/export
options (see “Options for Parameter Import and Export” on

page 368).
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3. For example, to import parameters from the "A_TorqueEn-
gage" block, click this entry.
=loix|

Select  Options

@; %ﬁsn[\;neEngmeVeh\cleMode\ e— |B\nck Pr—
iiver

-] D_Shilting M_EngageConst &_TorqueEngage

(2] Longitudinal Cantral M_EngageDefogger A_TorqueEngage

& D_DashboardSwitches _EngageLight A_Toiquef ngage

&E D DiiverSwich M_EngageManual A_ToqueEngage

& D_DiiveiType M_EngageMarCurve _TorqueEngage

G D_TestCyclesStarterChl M_Engagetode A_TorqueEngage

1 Envionment h_EngagePowerSteeing | 4,_TorueEngage

142 Wehicle Model

423 Companents
K & _Starter
<& A_ToqueEngage
<X B_AiCendtioner

X B_Battery
423 Drivetrain
(22 T_Difterentialiiear

& T_MecharicalClutch
&X T_CheckFlywheelStandstil
wZ T_ElasticDriveShaft
T_OmegaT oMandPhi
& T_TiansmissionType
(22 Engine
(1 Vehicle Dynamics

G L_Timer

[ —
Import Data | Rep\aceDalal Export Dt | Clase:

The parameters of the block are listed in the middle column of
the window.

Parameters with the scope "imported" are shown gray in the
table.

4. Select Select — Select All.
The selected parameters (here: all parameters of the
"'A_TorqueEngage" block) are entered under "Selected Parame-
ters". Parameters added to this list are shown in blue.

5% Import / Export Parameter Daka s [] s
Select  Options
- Gaam[';”eE"g‘”ava“""EMm‘ Parameter ‘E\nnk Selected Parameter ‘mm
river
#-[21 D_Shiting M_E ngageConst 4_TorqueE ngage M_EngageConst 4_TorqueE ngage
(2 Longiudinal Control M_EngageDefoager 4_TorqueEngage M_EngageDefoager A TorqueEngage
* X D_Dashboardswitches M_Engagelight A_TorueEngage M_EngageLight A_ToiqueEngage
- 4X D_DriverSwitch h_| AT h_| AT
(X D_DriverType bl urre A T b urve AT
<X D_TestCyclesStarterCtl M| M| AT
Environment t_EngagePowerSteering A TnlqueEr\gage t_EngagePowerSteering T orqueE ngage

=53 Vehicle Model
El a Components
<& 4 Stater
e TousEngage
&£ B_éirConditioner
t L.<F R Raten

To select a file
1. Click the Import Data button.
A file selector window opens.
2. Select the type of file.
3. Enter a file name or select a file.

LABCAR-OPERATOR V5.4.13 - User Guide 379



ETAS

LABCAR-OPERATOR V5.4.13 - User Guide

ETAS Experiment Environment - an Overview

4. Click Open.
> The parameters are imported.

During import, the values of the selected parameters are replaced by those
from the imported file. There are two possible scenarios:

the new parameter value is exactly the same as the old one.

the new parameter value is not the same as the old one.

This is shown again in the "Import Parameters" status window.

@ Reading Parameters from file C:\LC041_Projectsh

Messages: Na Enars occurred!

Importing Value of Parameter A_T oraueE ngage/M_EngageLight
Importing Value of Parameter A_T orqueE ngage/M_EngageManual
Impotting Value of Parameter A_T orcueE ngage/M_EngageMasCurve
Importing Yalue of Parameter AT orqueE ngage/M_EngageMods
Importing Value of Parameter A_T orque ngage/M_EngagePowerStesring
LABCAR P eady!

< |

ol

3

S esoas

“ NOTE

As these are not error messages, the window only stays open once the import
is completed, if the relevant option (see “Response of windows for status
messages” on page 366) is deactivated.

Error Messages

If the selected parameter is not available in the file from which it should be

imported or if other errors occur when it is read, a corresponding error message
is issued.

@ Reading Parameters from file

Messages 1 Enror aceurred!

Importing Value of Parameter 4_TorqueE ngage/M_EngageLight

RO [2 Terquet ngone. T Endsgel gl i et e b e [CAETAGALeb —
Importing Valle of Parameter #_TorqueE ngage/M_E ngageMaxCurve

Importing Value of Parameter #_TorqueE ngage/M_EngageMode

Importing \ialue of Parameter 4_TorqueE ngage/M_EngagePowerStesiing
LHBCAR, P ready!

il

3

B

4] |

These messages can also be saved in ASCII or RTF files.

To save an error message

Click the Save Errors button.
A file selector window opens.

2. Select the type of file (ASCII or Rich Text Format).
3. Enter a file name.
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4. Click Save.

“ NOTE

In an RTF file, the relevant error messages are displayed in
red; this is not possible in an ASCII file.

4711  The Filter and Sorting Function
A filter can be used with the parameters displayed in the parameter table; it is
used to limit the display of parameters for example to only those with the sta-
tus "changed" or those which have the scope "exported".

You can also specify the structure view of the model and the order criteria for
the parameters in the table.

The function is invoked using Edit — Filter Settings .

T, Parameter Filter & Sorting x|
-~ Model View Sart C; P Sort 0
& Nane

& Model Hierarchy
£ Alphabstically
® M=ty © Black depending + slphabetizall
@ e & ¢ i

€ Last change + alphabstically

Process Status Scope Modification Status
[V Show Coarse ¥ ShowLacal ¥ Show Unchanged
[¢ Show Fine [¢ ShowImported [ Show Changed
[¥ Show Switch [V Show Exported ¥ Show Accepted

Show All Show All | Show All |
URE | Cancel | Apply |

If a filter is set, the user interface indicates this above the parameter table
("Attribute Filter Active").

S LABCAR PA - Parameterfile.mpa

File Edit Wiew Import/Export Online  About
EEEEEER
Model Hierarchy View ~| Parameter  Attibute Filter active

Parameter

The meaning of the individual filter criteria is described below.

E \:_'l CorveersionM odule

Model View Sort Criteria

This is where you can specify how the model is to be displayed on the left-hand
side of the user interface.

+ Model Hierarchy
This view shows the model in its hierarchical structure.
Model Functionality

This view shows the model grouped according to its functional units
(e.g. Driver, Engine, etc.).

This function is identical to the selection in the dropdown menu at the top left
of the user interface.
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Parameter Sort Criteria
This is where sort criteria are specified for the model components and the
parameters listed on the right-hand side of the user interface.

None

No explicit sorting — the parameters are listed in the order in which they
occur in the individual blocks in the model view (corresponds to the
order in the mpa file).

Alphabetically
Alphabetical sorting
Block depending and alphabetically

The first sort criterion is the block name - the parameters of a block are
ordered alphabetically.

Dimension and alphabetically

The first sort criterion is the dimension of the parameter (2D-table, 1D-
table, scalar, array) — parameters with the same dimension are sorted
alphabetically.

Last change and alphabetically

First sort criterion is the change date; the second is the parameter name
(in alphabetical order).

Parameter Filters
This is where parameters can be displayed in the table according to specific
criteria.

Process Status

Show Coarse

All parameters with the parameterization status "coarse" are displayed.
Show Fine

All parameters with the parameterization status "fine" are displayed.
Show Switch

All parameters with the parameterization status "switch" are displayed.

All three filter options are activated simultaneously if you use the Show All but-
ton; you are effectively deactivating the filter by doing this.

Scope

Show Local

All parameters with the "local" scope are displayed.
Show Imported

All parameters with the "imported" scope are displayed.
Show Exported

All parameters with the "exported” scope are displayed.

All three filter options are activated simultaneously if you use the Show All but-
ton; you are effectively deactivating the filter by doing this.

Modification Status

Show Unchanged
All parameters with the "unchanged" status are displayed.
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Show Changed

All parameters with the "changed"” status are displayed.
+ Show Accepted

All parameters with the "accepted” status are displayed.

All three filter options are activated simultaneously if you use the Show All but-
ton; you are effectively deactivating the filter by doing this.

“ NOTE

It is pointless to deactivate all three filter options within a group: this would
result in an empty table and the criteria of the two other groups would have
no effect.

This is why deactivating all three filter options of a criterion has no effect and
all parameters are displayed.

The Search Function for Model Parameters

You can use the search function to search for parameters in the model with
different options.

The function is invoked using Edit — Search Model Parameters or with
<CTRL+F>,

IS=TE
Seachfor: | Seaich
[Case sersitive)
~Search Optior: Close
[¥ Block Mames [ Block Commerts

¥ Parameter Names ¥ Parameter Comments

|7 Seach filtered data only

F [ Block Mame | ParameterCom.. | BlockConnert_|

A string is searched for which occurs in certain attributes of the parameter.
These attributes are:

Search Options
+ Block Names
The string has to occur in the "Block Name" attribute.
+ Block Comments

The string has to occur in the "Block Comment" attribute (the same
string which is displayed in the tooltip when the mouse pointer points to
a block).

Parameter Names
The string has to occur in the parameter name.
+ Parameter Comments

The string has to occur in the "Comment” attribute.
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If afilter is used for the parameter table, this option results in the search criteria

only being used on the parameters displayed.

"Throttle" Example

In this example, a search is being executed for the "Throttle" string - all criteria

are active.

Search Model Parameters

=10l x|

Searchfor:  [Thiottle

(Case-sensitive)

~Search Op!

Search,

[¢ Block Mames

[¥ Parameter Name

[V Block Comments:

s [ Parameter Comments

Close

[¥ Seach fitered data

only

Parametert ame

3 Throtl=D eka
a_ThratlieMin
cd_ThiotleMap
Leakiate

ThiolileE Gas

| Deltap
mo_ThrottisManual
mo_ThrottieMode:

K|

Block Name

A_alThrotls2DpenCrossS ection
A_alThrottls2DpenCrossSection
A_alThrottle2DpenCrossSection
A_alhroltis20penCrossSection
A_alThroltle20penCiossSection
A_ThiatileMassFlow
A_ThiotileMassFlow
A_ThiotileMassFlow

ParameterComment

BlockCo

Masirium usable thiotle plate angle

Minimum angle of the thiottle plate

Flow cofficient map of the thiotte plate depending ...
Leak rate o the thioitl plate

Leak rate o the hioitl plate

Course of the pressure diop ove the thiolile plate (...
Manual setting of the thiolte plate mass flow

Mods switch for calculaling the thiottle plate mass fl

| |

If the search for the string was restricted to the parameter name, for example,
the parameters "Leakrate" and "I_Deltap" would not appear in the results list.

If you click on a parameter in the results list, the block is selected in the struc-
ture view. All parameters of this block are then displayed in the parameter table
- the one selected in the search list is shown on a blue background.

(QLABCAR PA - GEVM_y~1.MPAY

Fle Edt Vew Inpot/Expot Onine About
Olz(a| el B8 824 =l
[Model Hierarchy View | Parameter
[ GasdinsEngnevenicitos Parameler Unit ‘ Vake ‘ Rt Vakie ‘ Min Max ‘
(2 Diiver
(2 Ervirorment 1Dslizp n 1 000007 100
43 Vehicle Modsl md_ThiottleManyal kads 002 (i1 10
& Comparerts md_ThiottisMade kgls 2 0 2
(3 Divetiain =
Engine
(22 Combustion System
21 Eshaust System
1 Fuel System Searchfor:  [Thiotte Search
S Intake System (Casesensive)
£33 A_ThiottkPlate E‘
A_alThrottle20penCossGection [ Seaich Op o=

<K Al ntroller
<X A_ldeValve
& A_TuboCharger

[# Black Names
[ Parameter Names

I Black Comments

[ Parameter Commerts

<X A_VariablelrtakeVolume
<X B_AiFilter
KM

7 Search fitered data only

[ Block Name.

& M_EngineType
L M_SumDIE ngineTorques
(23 Vehicle Dynarics

G L_Timer

LABCAR-OPERATOR V5.4.1

4

mdl_Thioitletode k i

Ll [ ParameterC: v [ BlockCe
X 5_AiFlonMeter _ThiotleMar A_alThrollie20penCrassSestion  Masium e cross section of the tratlie plate
K L CrarkhngleSyneSianals s ThiotleDeka A alThottie20penCrossSestion  Masitum usable trotlis plate angle
&l Thiottlebn A alThiottisZ0penCrossSecion  Minimum angle of the thiotte plate
cd_Throtlieh ap A_alThiotez0) 1 of depending
Leakiale \aThiotte20penCiossSection  Leak rate of the thiotte plate
ThiotticEGas A_aThiottie20psnCrossSestion  Leak rate of the thiottls plate
| Dekap leb 57l Coursz of

3 - User Guide
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Determining the Parameter Scope Binding

As the value of imported parameters can only be changed in the block from
which they were exported, it is possible to create a table of exported and
imported parameters.

The function is invoked using View — Parameter Scope Binding .

=
~Binding
Exporied Parameters: 14 Binding Emars: 1
Imported Parameters 20
Parameter | Exported by Imported by
3_Faster D)_TestCycles L_Timer
BatterylsOnManual B_Battery D_Tes(Cycles
D_DriveiPreview
ClutchCurve T_ClutchS peedTransier T_ChuchTorqueTranster
CluichDirect T_ClutchS peedT ransfer T_ClutchTorqueTransfer
ECE_CountiyGeaCuve  D_TesiCycles
Fiontwheel:Powered T_pi wansfer  T_Di TorqueTransfer
T_TransmissionShrengthening

Gearialio T_GearborRatio

HandbrakeMoade
J_GearboxinputShaft

Mot existing

T_Gearbox TorgueT ransfer

A Statter

T_GearborSpeedTranster

n_Intode T_ClutchS peedT ransfer T_ClutchTorqueTransfer
1D wansfer  T_D TorqueT ransfer

T_TransmissionStrengthening

uC T_D wansfer  T_Th rering
T_DifferertialGearT orqueT ransfer

WF T_DifferentislGearSpeedTranster  T_DifferentialGiearT orqueTransfer
T_TransmissionShengthening

wR 7D wansfer  T_D TorqueT ransfer
T_TransmissionStrengthening
T_DifferentialGeatw/Stimulation

w_DragLinit T_ClutchSpeedT ransfer T_ClutchTerqueTransfer

Clase:

Fig. 4-18 Scope Binding List
The "Parameter" column lists all parameters which are exported from one block
("Exported by" column) and imported into others ("Imported by" column).

The parameters can be sorted alphabetically either starting with a or starting
with z (simple click of the mouse on the column title "Parameter”).

The table in Fig. 4-18 on page 385 also shows when there are inconsistencies
in "Scope Binding": The "Handbrake Mode" parameter is imported by the block
'A_Starter" but not exported by any block. It is then displayed in red.

Inconsistencies of this type are actually checked when the file is opened; the
user is informed of any inconsistencies.
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By clicking the parameter name or the name of the exporting block, the block is
selected in structure view. All parameters of this block are then displayed in the
parameter table — the exported parameter is shown on a blue background.

Onine_About

{QLABCAR PA - GEVM_V~1 MPA"
File Edit View Import/Export

Dls|E| (o] Bl 86|

43 A_ThotlePlate
&L A_alT hattle20 penCrossSect

Heatvalue_Fuel

4

M_FusiConsumption

Model Hierarchy View ~] Parameter
@Ssg‘l‘”jj"g‘”“e“‘dﬂ”me‘ 2| Paameter Unit ‘ Valie ‘ Ref. Vaue ‘ Min ‘
(21 Envionmert FrontWheslsF owered twuefalse false false
423 Vehicle Madel RearheslsPowered tueffalse true false.
g Corpones 1 15 01
3 T_DiferentialGear ! 20 &
< I 1 365 01
& T_DifferentialGearl orqueTransfe
X T_DifferentialGeanw/Stimulation 4
T TransmissiorStienghhering Binding
(3 T_Geanbox
& Tlnetia Exported Paamelers: 21 Bindig Erors. 0
3 T_Mecharicallluch Imparted Parameters: 48
1
& TElastcDiveshait ]
& T OmegaToNAndPhi Parameter < [Expatedty Irnperted by S
& T_TransmissionType. B_CatalpstBank
/23 Engine ~
Frorihespusied T .0
(2 Combustion Systern 3 = 5
=S T_TrarsmissionSengthening
3 Fuel System Geaatio T_Geaborfata 0_shiftingChich sl
/23 Intake System

B_CatalsiBark1
B_CatalsiBark2

A
K #_IdleController
& A dleVave
& A_TuboCharger
& _VariablelntakeVolume.
& B_pifiter
& M_IntakeMarifold
L 5_AuFloweter
& L_CrankAngleSyncSignals
& M_EngineType
& M_SumOE rgineT orqes

(23 Vehicle Dynamics

T

kap_pit

m_Vehicle

n_inMade

Number_Cyl

R

M_CylinderFil

T_VehicleSpeed

T_Ci

T

A_EGRValveBark2
A_EGRVahveBank!

D_ShiftingClatch
T_Resistances

L_CrankéngieSyncSignals

M,

7.0
A_FuelPump
M_IniakePotFellriect

ME
M EhousPressucTenpfonkl

Close.

The equivalent is true when you click on the name of the importing block.

Online Parameterization

During online parameterization, parameters changed in LABCAR-PA are written
directly to an experiment running in ETAS EE.

To start online parameterization

1. Launch the experiment in ETAS EE.

2. Open the parameter file (*. mpa) of the model in LABCAR-PA.
3. Select Online — Go Online.

A connection to the experiment environment is established
and a search is carried out in the current project for all param-
eters which occur in the current parameter file.

@ Receiving Model Parameters from LABCAR EE.

Messages:

Na Enars occurred!

x|

<

LABCAR, P4 ready for oniine parameterization

Save Messages.

[ConversionModule/CurveEx/_Min] found in Simulink intearated LabCarModel ;I
[Corversiont adule/B oolS witch/Highvalue] found in Simulink integrated LabCart
[Corversiont odule/B oolS witch/Low/alue] found in Simulink integrated LabCarkds
[Corrversiont odule/B oolSwitchs Threshold] found in Simulink integrated LabCarkd:
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The parameters found are assigned the "Online" icon in the
parameter table.

Parameter
Parameter Urit ‘
£_ThiottieMax wF
£ Vehicle m'2
Accslerator_Start 0.1
AcceleratorManual 0.1
AcceleratoiMode [z
Acceleratofiioad 1
AcceleratorReduced tuesAakse
AddlorqueDiineitia o0
AddTorqueDiinettia tuesakse
AFR
AFR

Error messages are also displayed if a parameter was not
found.

@ Receiving Model Parameters from LABCAR EE

Messages: Na Enars occurred!

phi_Differential_Int. T_ElasticDiiveShat VehicleMode] found in LabCartodsl =]
phi_Geatbor_InitT_ElasticDiiveShalt VehicleModel] found in LabCarModel
phip_Gearbor_Irit.T_ElasticDriveShaft Vehiclehodel] found in LabCarMods!

5 piingD amperbictive T_ElasticDiveShaft WehicleModel] found in LabCaitoded
Countan_Timer¥ehicletore] not eisting in LabCar Mods|
Endless.L_TinerVehicleb odel] not esisting in LapCar Model

EndTime.L_Timer Vahiclehods] not ssisting in LabCar Model _Izl
q »

S esoas

4. Select Close.

> You can now change parameters of the current model in the
LABCAR-PA parameter table.

Error: Parameter not found

There are two reasons why a parameter from the parameter file cannot be
found in the current model:

the ASAM labels do not correspond to each other (perhaps because of
another name in the Simulink import).

This can be solved by synchronizing the label (see below).
the parameter does not exist in the current model

LABCAR-OPERATOR V5.4.13 - User Guide

387



ETAS ETAS Experiment Environment - an Overview

To synchronize ASAM labels
1. Select Online — Synchronize ASAM Labels.

The current experiment is searched for ASAM labels which
correspond to parameters in the parameter file.

Synchronize ASAM Labels |

The synchrarization wil search all parameters
for corresponding ones in the current online experiment.

In case of correspondznce the attribute ModelPath
is set ko the respective ASAM Label,

Do you want to continue?

es Ho

“ NOTE

Synchronization can only be successful in those cases
where ASAM labels in the current model (for example after a
Simulink import) were created in accordance with the rules
described in section “Options for Parameter Import and
Export” on page 368.

If there is a match, the ASAM label in the parameter file ("Mod-
elPath" attribute) is given the name used in the current model.
If the ASAM labels come from an imported Simulink model,
these synchronized ASAM labels are assigned a modified
"Online" icon in the parameter table.

Parameter

Parameter Urit | Value |

Aggiessiveness 0.1 05
Slltude m 0
AlttudeType 1115 1
b_aliude3 m 10
Body_Car_cm: il 4
Body_Ca_cmy Iml 0
Body_Ca_omz Iml 05
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LABCAR-CCI V5.4.13 (Calibration Connector for INCA)

LABCAR-CCI V5.4.13 is an add-on to LABCAR-OPERATOR V5.4.13 that enables
the user to access INCA devices such as ETK. This means parts of the INCA
functionality can be controlled from within LABCAR-OPERATOR. The ASAM
labels of the INCA experiment are available in the experiment environment
(ETAS EE) in the "Workspace Elements" window.

The following figure shows the integration of LABCAR-CCI V5.4.13 in LABCAR-

OPERATOR V5.4.13.
Calibration Connector
for INCA
LABCAR- INCA
AUTOMATION Extension
LABCAR-OPERATOR INCA. INCA.
Extension
A
Y Y
INCA-Adapter
E-Target . INCA
Access, Synchronize
Standard Support Time ... APL
]k A
A A
LABCAR Hardware INCA Hardware -
ES1130/RTPC ES690

!

ECU ETK |

Fig. 4-19 The Integration of LABCAR-CCI V5.4.13 in LABCAR-OPERATOR
LABCAR-CCI V5.4.13 consists of three main components:

The INCA add-on in LABCAR-OPERATOR V5.4.13 for measuring and cal-
ibrating with INCA devices.

This also contains additional functionality such as the opening of a spe-
cific INCA database, initializing INCA devices, starting and stopping an
INCA measurement.

The INCA add-on in LABCAR-AUTOMATION is an adaptation to the new
architecture, in particular with regard to time synchronization and E-Tar-
get.

The INCA add-on for managing access to INCA devices and for synchro-
nizing the timestamp of E-Target on the one hand and INCA measure
values on the other.

This section contains information on the following:

“System Requirements” on page 390

This section describes the hardware and software requirements for
using LABCAR-CCI V5.4.13.
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4.8.2
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“Working with LABCAR-CCI V5.4.13" on page 390

This section contains information on working with LABCAR-CCI.

System Requirements
This section describes the necessary hardware and software components for
using LABCAR-CCI V5.4.13.

INCA Version

The current list of the INCA versions required for operating LABCAR-CCI
V5.4.13isinthemenu? — Help in the document "LABCAR-OPERATOR 5.x.y -
Software Compatibility List".

“ NOTE

INCA itself is not a component part of LABCAR-CCI V5.4.13. You must pur-
chase an INCA license separately. LABCAR-CCI V5.4.13 cannot be used with-
out INCA.

INCA can be installed on the same computer as LABCAR-OPERATOR.

Hardware

Accessing the ECU is specified in the INCA experiment and can take place
using, for example, the CAN-, K-Line or ETK interface of an ES690 Compact
Module.

Working with LABCAR-CCI V5.4.13
As with LABCAR-OPERATOR experiments, a specific INCA experiment is
accessed in the experiment environment ETAS EE.
To do this, proceed as follows:
To specify the INCA experiment
1. Launch ETAS EE.

2. If necessary, download your LABCAR-OPERATOR experiment
to the target and launch the simulation (now or later).

3. Select Experiment — INCA Options.
The "INCA Experiment Options" window opens.
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4. Activate the "Enable INCA Access" option.
The various fields for specifying other data are activated.
x|
[V Enable INCA Access
Datahase Path

I |

W orkspace Folder within Database

\workspace Name

Experiment Folder within Database

Experiment Name

Impart Cument INCA, Experiment

1f the INCA experiment is enabled and i you click K. the Experiment
Envitanment wil update the label information from the INCA
experiment

Ok Canecel

VA

5. You can now either enter the necessary data manually:
- Database Path: path to the INCA database
- Workspace Folder within Database
- Workspace Name
- Experiment Folder within Database
- Experiment Name
or
- Open the experiment in INCA and click Import Current
INCA Experiment.
The experiment data is imported into the relevant fields (see
above).
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6. Click OK.

To determine the measure variables/parameters of your INCA
experiment, a "Connect" to the experiment is now run automat-
ically.

@ Workspace Flements - & X
Search&Filter ¥

Al sem [ 410D | Search Resuls |
=/ b LABCAR, B

) o, IdleContraler

9 Hardware

# (@ Conversioriodule

=1 7] ECU Access

= ] ECUPins
@ (] Ignition

1 ] ETK best device:1
5= B_GREEN
W+ B_RED
5= B_YELLOW
@ = DEMO_CONSTANT_1
@+ DEMO_CONSTANT_2
@ 1% DEMO_CURVE
@ T DEMO_Mar_L
@ 2 cEMo_Mmap_2
e Inpur_1
e Input_2
M+ Quiput

When you then save the experiment in ETAS EE (File — Save
Experiment), the connection to the INCA experiment specified
above is also saved.

To connect the INCA experiment

To reconnect the INCA experiment, proceed as follows:

1. Start measuring using Experiment — Download — INCA.
or
EX 1. Click the relevant icon in the toolbar.

LEER The experiment opens in INCA and the ASAM labels of the
15 INCA experiment can be accessed in ETAS EE.

To initialize INCA hardware
If your INCA hardware is not correctly initialized after a download (e.g. because
the hardware or the ECU were powered off), proceed as follows:

1. Toinitialize the INCA hardware select Experiment — Initialize
INCA Hardware.

To start measuring
1. Start measuring using Experiment — Start Measurement —
INCA.

or

1. Click the relevant icon in the toolbar.
> Measuring starts.
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To stop measuring
1. Stop measuring using Experiment — Stop Measurement —
INCA.
or
EE 1. Click the relevant icon in the toolbar.
e > Measuring stops.

To interrupt the connection to the INCA experiment
1. Tointerrupt the connection to the experiment, select
Experiment — Stop Measurement — INCA.

or
1. Click the relevant icon in the toolbar.
> The INCA experiment is closed.
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Troubleshooting

This chapter describes some troubleshooting hints which might be helpful
while working with ETAS Experiment Environment.

Returning Error Code for UDP Stream Request

The following error appears in the ETAS EE application log during a simulation
'UDP Streamrequest returned error code 'xx'. No data is
streamed. RTPC: 192. 168. 40. 14" ", where "xx" is the error code number.

Refer to the table below for the description of the possible error codes. In the
column “Recommendation” you find possible solutions.

Error Linux Description Recommendation
Code definition
-22 EINVAL Either invalid Internal error.

memory pointer of
UDP stream or
UDP channel is
already in use

-16 EBUSY No more UDP 1. Please try to reduce the number
channels available of signals added to your ETAS
EE instruments or layer.

2. Alternatively do not use an asyn-
chronous RTPC task to visualize
the selected signals and try to
use any of the other available
acquisition tasks.

-57 EBADSLT Invalid UDP chan- Internal error. Please contact
nel number ETAS.

-7 E2BIG Exceeded maxi- 1. Pleasetrytoreducethe number
mum number of of signals added to your ETAS

data elements that EE instruments or layer.

can be measured 2. Alternatively do not use Asyn-

in a single UDP chronous RTPC task to visualize

stream the selected signals and try to
use any of the other available
Acquisition tasks.

-90 EMSGSIZE  UDP message too 1. Please check if the size of any
long single measurement or parame-
ter array is bigger than 64 Kilo-
byte and reduce the number of
elements to keep the array size
within 64 Kilobyte.
2. Please check if your CAN mod-

ule contains more than 32,000
signals and try to reduce it to
32,000 signals or split up your
CAN module.
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49.2 Restrictions of ETAS EE Versions

ETAS Experiment Environment V3.8.0 64-bit is capable of using only LABCAR-
OPERATOR, COSYM and INCA workspaces (currently not supporting to other
Signal Sources). If your system has both ETAS EE V3.7 and V3.8 versions, then
you need to switch between ETAS EE V3.7 to V3.8 or vice-versa for the default
workspace association. This can be done using below tools:

Workspace default association for ETAS EE V3.7:

C.\Program Fil es (x86)\ Common Fil es\ ETAS\ Experi nent

Envi ronnent\ 3. 7\ EERegi st er.. exe

Workspace default association for ETAS EE V3.8:

C:\ Program Fi | es\ Coomon Fi | es\ ETAS\ Exper i nent

Envi ronnent\ 3. 8\ EERegi st er . exe
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5 Appendix

LABCAR-NIF V5.4.13 and LABCAR-LCX V5.4.13 use the StringTemplate and
ANTLR libraries under the following licenses:

StringTemplate Software License
The BSD License]

Copyright (c) 2008, Terence Parr

All rights reserved.

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the docu-
mentation and/or other materials provided with the distribution.

Neither the name of the author nor the names of its contributors may be

used to endorse or promote products derived from this software without

specific prior written permission.
THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIB-
UTORS "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTI-
TUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLI-
GENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

ANTLR License

[ The BSD License]

Copyright (c) 2003-2008, Terence Parr
Al'l rights reserved.

Redi stribution and use in source and binary forms, with or
wi t hout nodification, are permtted provided that the fol -
| owi ng conditions are net:

1. Redistributions of source code nust retain the above
copyright notice, this list of conditions and the foll ow-
ing disclainer.
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2. Redistributions in binary formnust reproduce the above
copyright notice, this list of conditions and the foll ow-
ing disclainmer inthe docunentation and/ or other nmaterials
provided with the distribution.

3. Neither the name of the author nor the names of its
contributors may be used to endorse or pronote products
derived fromthis software without specific prior witten
per mi ssi on.

THI'S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND
CONTRI BUTORS "AS | S" AND ANY EXPRESS OR | MPLI ED WARRAN-
TIES, INCLUDING BUT NOT LIMTED TO, THE | MPLI ED WARRAN-
TIES OF MERCHANTABI LI TY AND FI TNESS FOR A PARTI CULAR
PURPOSE ARE DI SCLAI MED. I N NO EVENT SHALL THE COPYRI GHT
OMNER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT,
I NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES
(I'NCLUDI NG, BUT NOT LIM TED TO, PROCUREMENT OF SUBSTI TUTE
GOODS OR SERVI CES; LOSS OF USE, DATA, OR PRCFITS; OR BUSI -
NESS | NTERRUPTI ON) HOWEVER CAUSED AND ON ANY THEORY OF
LI ABI LI TY, WHETHER I N CONTRACT, STRICT LIABILITY, OR TORT
(1 NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SI NG | N ANY WAY OUT
OF THE USE OF THI S SOFTWARE, EVEN | F ADVI SED OF THE PCS-
SIBILITY OF SUCH DAVAGE.
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Contact Informa

Contact Information

tion

ETAS Headquarters

ETAS GmbH

Borsigstrafie 24 Phone: +49 711 34230
70469 Stuttgart Fax: +49 711 3423-2106
Germany Internet: www.etas.com

ETAS Subsidiaries and Technical Support
For details of your local sales office as well as your local technical support
team and product hotlines, take a look at the ETAS website:

ETAS subsidiaries Internet: www.etas.com/en/contact.php

ETAS technical support Internet: www etas.com/en/hotlines.php
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