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1.1

1.2

1.3

Safety and Privacy Information
In this chapter, you can find information about the intended use, the addressed

target group, and information about safety and privacy related topics.

Please adhere to the ETAS Safety Advice (Help > Safety Advice) and to the safety
information given in the user documentation.

ETAS GmbH cannot be made liable for damage which is caused by incorrect use
and not adhering to the safety information.

Intended Use
INTECRIO is an integration platform for prototyping of automotive embedded con-

trol systems. It allows for the integration of application software from a wide vari-
ety of sources (e.g., ASCET, MATLAB® and Simulink®, C code) on embedded
control units.

Virtual prototyping minimizes development times and is therefore becoming
increasingly important. With the virtual prototyping capabilities of INTECRIO, sys-
tem models can be analyzed without the need for complex prototyping hardware.

With the rapid prototyping capabilities of INTECRIO, control and diagnostic func-
tions can be validated and verified under real conditions - also in the vehicle. Pro-
totypes can be integrated into existing ECU vehicle networks via the ETAS rapid
prototyping hardware. In a bypass application (via ETK, XETK, FETK, and XCP),
INTECRIO enables the rapid prototyping hardware to be used as a simulation con-
troller and calculates the parameters for new ECU functions.

Target Group
This manual is intended for trained personnel specializing in the area of function
and software development for embedded electronic systems.

INTECRIO users should be familiar with the operating system Microsoft
Windows® 10 or Windows® 11.

Knowledge of a programming language, preferably ANSI-C, can be helpful to
advanced users.

Knowledge of the behavioral modeling tools ASCET and MATLAB and Simulink sup-
ported by INTECRIO are assumed.

Classification of Safety Messages
Safety messages warn of dangers that can lead to personal injury or damage to

property:

A DANGER

DANGER indicates a hazardous situation with a high risk of death or serious

injury if not avoided.




A WARNING

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

A CAUTION

CAUTION indicates a hazardous situation of low risk, which may result in minor or
moderate injury if not avoided.

NOTICE

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

1.4 Safety Information
Please adhere to the ETAS Safety Advice and to the following safety information to

avoid injury to yourself and others as well as damage to property.

A WARNING

Harm or property damage due to unpredictable behavior of vehicle or test
bench

Wrongly initialized NVRAM variables can lead to unpredictable behavior of a vehi-
cle or a test bench. This behavior can cause harm or property damage.

INTECRIO systems that use the NVRAM possibilities of the experimental targets
expecta user-defined initialization that checks whether all NV variables are valid
for the current project, both individually and in combination with other NV vari-
ables. If thisis not the case, all NV variables have to be initialized with their (rea-
sonable) default values.

Due to the NVRAM saving concept, this is absolutely necessarywhen projects
are used in environments where any harm to people and equipment can happen
when unsuitable initialization values are used (e.g. in-vehicle-use or at test
benches).

In addition, take all information on environmental conditions into consideration
before setup and operation (see the documentation of your computer, hardware,
etc.).

Further safety advice for this ETAS product is available in the following formats:

- Inelectronic form on the installation medium: Documentation\
General\ETAS Safety Advice.pdf

- The"ETAS Safety Advice" window that opens when you start the program, or
when you select Help > Safety Advice.



1.5

1.5.1

1.5.2

1.5.3

Privac

Your pri}/lacy isimportant to ETAS so we have created the following Privacy State-
ment that informs you which data are processed in INTECRIO, which data catego-
ries INTECRIO uses, and which technical measure you have to take to ensure the
users’ privacy. Additionally, we provide further instructions where this product
stores and where you can delete personal data.

Data Processing

Note that personal data respectively data categories are processed when using
this product. The purchaser of this product is responsible for the legal conformity
of processing the data in accordance with Article 4 No. 7 of the General Data Pro-
tection Regulation (GDPR). As the manufacturer, ETAS GmbH is not liable for any
mishandling of this data.

Data and Data Categories

Please note that this product creates files containing file names and file paths, e.g.
for purposes of error analysis, referencing source libraries, or for communicating
with third-party programs.

The same file names and file paths may contain personal data, if they refer to the
current user's personal directory or subdirectories (e.g., C: \Users\<UserId>\

Documents\...).

Furthermore, using ETAS Rapid Prototyping solutions in test vehicles connected
toreal sensors, buses or ECUs, the ETAS tools may get access to personal data of
the driver.

This data can also be stored using dataloggers as provided by INCA-EIP or the
ETAS Experiment Environment.

When using the ETAS License Manager in combination with user-based licenses,

particularly the following personal data respectively data categories can be
recorded for the purposes of license management:

- Communication data: IP address
- User data: UserlD, WindowsUserID

Technical and Organizational Measures

This product does not itself encrypt the personal data respectively data catego-
ries that it records. Ensure that the data recorded are secured by means of suit-
able technical or organizational measures in your IT system.

Personal data in log files can be deleted by tools in the operating system.
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About INTECRIO

Nowadays developers of ECU software often have the problem that control algo-
rithms are developed for an Embedded Control software without any target hard-
ware available for execution. The algorithms are created with behavioral modeling
tools such as ASCET or MATLAB® and Simulink” - i.e. with tools that enable the
generation of code using models. To bridge the gap left by the missing target hard-
ware, a Rapid Prototyping hardware system, such as the ES800 system by ETAS, is
used.

INTECRIO is an ETAS product family which supports users in their daily work devel-
oping Embedded Control software by providing a platform for Rapid Prototyping.

INTECRIO integrates code from various behavioral modeling tools, makes it possi-
ble to configure the prototype as well as a hardware system for Rapid Prototyping,
and allows the generation of executable code.

This manual supports the user when getting to know INTECRIO to ensure fast
results. It provides a step-by-step introduction to the system with all information
easy to look up.

System Information
The INTECRIO product family consists of several components:

- INTECRIO-IP - the integration platform of INTECRIO. It contains everything
you need to integrate models from different behavioral modeling tools and
to generate an executable prototype.

Several sample files used in the tutorial and an example for the configuration

and control of a third-party hardware I/O module are provided; you find them
inthe <sample files>directory specified duringinstallation (cf. Page 19).

The package contains the following components:
Profect Configurator —used to specify software systems and system
projects
Hardware Configurator- used, in combination with INTECRIO-RP or

INTECRIO-VP, to configure the prototyping hardware and to connect
hardware and software.
OS Configurator —used to configure the operating system.
Profect Integrator —used to combine all components of a system project
into an executable file.
Documentor -used to generate documentation for the components of a
system project.
MATLAB and Simulink Connectivity - required to integrate Simulink mod-
elsinto INTECRIO for integration and Rapid Prototyping.

- INTECRIO-RP - the rapid prototyping package of INTECRIO. The package

contains the following features:

£5900 Connectivity - used to configure the experimental target ES910
and the connection of hard- and software.
ES800 Connectivity - used to configure the experimental target ES830
with ES891, ES892, ES882, or ES886 and the connection of hard- and
software.
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INTECRIO-VP - the virtual prototyping package of INTECRIO. The package
contains the following features:
VP-PC Connectivity - used to configure and use the computer as virtual
prototyping target.
ETAS Experiment Environment

The following INTECRIO-related add-ons to ETAS products must be installed sep-
arately:

ASCET Connectivity- makes it possible to integrate ASCET models into
INTECRIO for integration and Rapid Prototyping.
In ASCET V6.3 and higher, ASCET connectivity is integrated in ASCET-MD.

INn ASCET V6.2 and lower, ASCET connectivity is available as a separate add-
onnamed INTECRIO-ASC, which was shipped with ASCET-MD, or as a part of
ASCET-RP.

Documentation Structure
The INTECRIO documentation consists of an online help which describes the

operation, a Getting Started manual which describes installation and also contains
an overview of the most important features of operation, and a User Guide that
provides background information.

The INTECRIO Getting Startedmanual consists of the following chapters:

“Safety and Privacy Information™

In this chapter, you can find information about the intended use, the
addressed target group, and information about safety and privacy related
topics.

"About INTECRIO" (this chapter)

This chapter gives an initial overview of the possible field of application of
INTECRIO.

"Installation”

This chapter is intended for all users who install, maintain and uninstall
INTECRIO. It provides important information on the delivery scope, hardware
and software requirements. The sequence of both the installation and unin-
stallation of INTECRIO is described.

"INTECRIO Quick Guide”

This chapter is a quick introduction to the program concept of INTECRIO.
The realistic working examples, displayed in the form of flowcharts, provide
you with an overview of the program functionality and operating mode.



“INTECRIO Tutorial”

The tutorial isintended for new users of INTECRIO. You will learn how to work
with INTECRIO using examples. The information is divided into short individ-
ual sections. The first seven lessons each lead on to the next, whereas les-
son 8 is anisolated example. Before you work with the tutorial, you should

have worked through chapter 3 "Understanding INTECRIO" in the user guide.

@ NOTE

ETAS provides training sessions for a more thorough introduction to
INTECRIO which are particularly useful if you want to learn about working
with INTECRIO in-depth in a relatively short period of time.

"ETAS Network Manager”
This chapter contains information on the ETAS Network manager.
“Troubleshooting General Problems”

This troubleshooting chapter gives some information of what you can do
when problems arise that are not specific to an individual software or hard-
ware product.

"Contact Information”
This chapter contains ETAS contact addresses.
"Glossary”

Abbreviations and specialist terms which occur in the Getting Started man-
ual or the user guide are described in the glossary. The terms are listed in
alphabetical order.

The INTECRIO user guide consists of the following chapters:

"Safety and Privacy Information”

In this chapter, you can find information about the intended use, the
addressed target group, and information about safety and privacy related
topics.

“About INTECRIO"

This chapter gives a very brief overview of INTECRIO, and explains the pur-
pose of the user guide..

"Understanding INTECRIO"

This chapter provides an overview of the INTECRIO system and the develop-

ment process supported by the system. This chapter should be read first by
allnew INTECRIO users.

"INTECRIO and AUTOSAR"
This chapter describes how INTECRIO supports AUTOSAR.
"INTECRIO Components™

This chapter describes the individual components of INTECRIO and their
tasks. Itis notintended as operating instructions; for this purpose, please
use the online help.

“"SCOOP and SCOOP-IX"

This chapter describes the concept for the description of interfaces,
SCOOP, and the relevant interface description language, SCOOP-IX.
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- "Modeling Hints"

This chapter provides an overview of the modeling philosophy of INTECRIO
and describes how the behavioral modeling tools are used in conjunction
with INTECRIO.

- "Contact Information™
This chapter contains ETAS contact addresses.
- "Glossary"

Abbreviations and specialist terms which occur in the Getting Started man-
ual or the user guide are described in the Glossary. The terms are listed in
alphabetical order.

2.3 INTECRIO Online Help - Quick Guide
Use the Help > Help menu optionorthe @ button to invoke the general help func-
tion. Press the <F1> function key to call context-sensitive help.

&? INTECRIO

Te =&
Cortents Index Search Favorites
INTECRIO

‘You are here: INTECRIO = INTECRIO Overview

BIEI} INTECRIO Overview
K@ Safety Information
-8 Introduction

- Modeling Tools

- Components
-8 Supported Hardware
. -4 Troubleshooting

INTECRIO Overview

INTECRIO is an ETAS software product for the rapid prototyping of
automotive electronic systems based on MATLABE/Simulink®
and ASCET models. For verification and validation in the vehicle,
INTECRIO supports the ETAS modular hardware series ES800 and
ES9210,as5 well as ETK/XETK/FETK.

@ Glossary
See also
Safety Information
Addressing Automotive Engineering Needs
Eunctions at a Glance
Software Architecture Compliant with Automotive Standards
W

Modeling Tools

The tabs of the help window provide you with the following options:

- The"Contents” tab allows you to browse the help topics by categories.

- The'"Index"tablists allindex entries. Browse the entire list, or enter a search
term to limit the scope of listing.

- The"Search” tab allows you to search for individual words or terms included
ina help topic. Type a search string and let the help function list the entries
it has found related to this term.

- The "Favorites" tab allows you to bookmark topics.

ETASINTECRIO V5.0 | Getting Started
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311

Installation
This chapter is intended, on the one hand, for all users who install, maintain and

uninstall INTECRIO or the ETAS Experiment Environment on a computer or in a net-
work, and, on the other, for system administrators who make INTECRIO or the ETAS
Experiment Environment available on a file server for installation via the network. It
provides important information on the delivery scope, hardware and software
requirements for single station and network installation as well as on how to pre-
pare the installation. The sequence of both the installation and uninstallation of
INTECRIO and the ETAS Experiment Environment is also described.

@ NOTE

INTECRIO V5.0.4 can be installed on Windows 11 computers. The ETAS Experi-
ment Environment V3.8.4, which is supported by INTECRIO, cannot be installed
on Windows 11.

When you install INTECRIO on a Windows 11 computer, you have to use INCA/
INCA-EIP V7.4 for experiments.

o PreparatioN ..o 14
« Installing INTECRIO . .. ... o 15
+ Installing ETAS Experiment Environment .......................... .. 27
+ SettingtheLicensingBehavior............. ... ...l 34
« LicensingtheSoftware. ... ... ... ... 37
< Uninstalling ..o 37

Preparation

Check the delivery package to make sure itis complete and make sure your system
corresponds to the systemrequirements. Depending on the operating systemand
network connection used, you must ensure that you have the necessary user priv-
ilege.

Delivery Scope
The delivery scope of INTECRIO includes:

- INTECRIO installation disk

+ INTECRIO program files

« ETAS Virtual OS Execution Platform / RTA tools required for virtual proto-
typing

+ INTECRIO Getting Started and User Guide as well as ETAS hardware doc-
umentation in PDF format"

. Safety hints in PDF format"

«  ETAS Experiment Environment program files

+ Manual "Licensing End User Guide" in PDF format"

a link to the HSP web site, which provides information on HSP and the
most recent program files

1) PDF reader required



3.1.2

3.1.3

3.2

3.2.1

+ MDA program files

- information on open-source components used in INTECRIO
Furthermore, you require valid licenses for the use of INTECRIO or the ETAS Exper-
iment Environment. You can obtain the license files required for licensing either
from your system administrator or through a self service portal on the ETAS Inter-
net Site; the URL is given in the entitlement letter. To request the license file you
have to enter the activation number which you received from ETAS during the
ordering process.

System Prerequisites
The INTECRIO system prerequisites are listed in the release notes of INTECRIO.

The system prerequisites for the ETAS Experiment Environment are givenin
section 3.3.10n page 27.

Required User Privileges for Installation and Operation

In order to install INTECRIO or the ETAS Experiment Environment on a computer,
you need the user privileges of an administrator. Please contact your system
administrator, if necessary.

In order to operate INTECRIO, you do not need special privileges.

The privileges required to operate the ETAS Experiment Environment depend on
the target server version you are using.

Installing INTECRIO
Towork withINTECRIO, you must install at least the INTECRIO integration platform.

In addition, you can choose individually to install the add-on for rapid prototyping
and the add-on for virtual prototyping. The ETAS Experiment Environment is inde-
pendent from the INTECRIO integration platform and its add-ons. It can be
installed and used separately and individually. Without the ETAS Experiment Envi-
ronment, you can use INTECRIO to configure projects and generate code for them.
However, no experimenting is possible, and the Open Experiment Environment
toolbar button and menu option in INTECRIO will be disabled.

The installation is independent of whether you install INTECRIO or the ETAS Exper-
iment Environment from data carrier or a network drive.

Section 3.2.1 describes the initial installation of INTECRIO. Special installation fea-
tures of the Virtual Prototyping package are described in section 3.2.2.
Section 3.2.4 lists the options for command line installation.

Initial Installation

To start the INTECRIQO installation

For a list of supported operating systems, see the INTECRIO release notes. If you
try to install INTECRIO on a computer with an unsupported OS, an error message
opens and the installation is aborted.

1. Insert the data carrier in the respective drive on your computer.
An installation dialog window opens.



16 | Installation

2. Inthat window, follow the "Installation” link, then follow the "INTECRIO
V5.0.*" link.

3. Alternatively, select the drive in the Windows Explorer and run the
setup.exefile fromthe Installation folder.

The ETAS Installer is launched.
[&% Setup INTECRIO V

Welcome

The wizard guides you through the setup.

ETAS INTECRIO

Setup

www.etas.com

Cancel

4. Click Next to get to the next installation window.
Use Back to get to the previous window and Cancel to cancel installation.

The installer checks if your computer meets the system requirements for
INTECRIO installation. The result is displayed in the "System Check” window.

If your system meets the installation requirements, the installer proceeds
automatically to the next window.

Uninstalling a previously installed version

@ NOTE

If no incompatible version of INTECRIO is installed on your computer, continue
with “License Agreement and Safety Hints” on page 17.

If an INTECRIO version incompatible with INTECRIO V5.0.4 is present on your com-
puter, that version is listed in the "Uninstall previous products” window.
1. Click Uninstall now.

The previous version of INTECRIO is uninstalled. You can now continue the
installation of INTECRIO V5.0.4.

2. When the uninstallation is complete, click Next to continue.

ETASINTECRIO V5.0 | Getting Started
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License Agreement and Safety Hints
The following two windows show license agreement and safety hints in several
languages.

[ Setup INTECRIO V!

End user license agreement

Please read the following license agreement carefully e I AS

A

End User License Agreement
INTECRIO

[E Setup INTECRIO W

\ARTICLE 1. GRANT OF LICENSE Safety Hints

Subject to the provisions contained herein, ETAS GmbH,| Please read the safety hints carefully eTAS
GmbH (hereinafter collectively referred to as "Licensol
grants to the Licensee a non-exclusive, timely unlimi
Software INTECRIO (hereinafter referred to as "Softw
Licensee by Licensor in connection with the license grant,

ENGLISH o

This ETAS product enables a user to influence or control the vehicle's electronic systems. THE PRODUCT IS SPECIFICALLY
DESIGNED FOR THE EXCLUSIVE USE BY PERSONNEL WHO HAVE SPECIAL EXPERIENCE AND TRAINING.

licensee shall he entitled to make archival and/ar hackun|

Improper use or unskilled application of this ETAS product may alter the vehicle performance in a manner that

results in death, serious personal injury or proj damage.
[] Iread and accept the tems in the licsnss agresment pe jury or property g

= DO NOT USE THIS ETAS PRODUCT IF YOU DO NOT HAVE THE PROPER EXPERIENCE AND TRATNING.

= IT IS RECOMMENDED THAT IN-VEHICLE USE OF THE ETAS PRODUCT BE CONDUCTED ON ENCLOSED TEST
TRACKS.

= USE OF THIS ETAS PRODUCT ON A PUBLIC ROAD SHOULD NOT OCCUR UNLESS THE SPECIFIC CALIBRATION
AND SETTINGS HAVE BEEN PREVIOUSLY TESTED AND VERIFIED AS SAFE.

=  WHEN USING THIS ETAS PRODUCT WITH VEHICLE SYSTEMS THAT INFLUENCE VEHICLE BEHAVIOR AND CAN
AFFECT THE SAFE OPERATION OF THE VEHICLE, YOU MUST INSURE THAT THE VEHICLE CAN BE
TRANSITIONED TO A SAFE CONDITION IF A MALFUNCTION OR HAZARDOUS INCIDENT SHOULD OCCUR.

s ALL LEGAL REQUIREMENTS, INCLUDING REGULATIONS AND STATUTES REGARDING MOTOR VEHICLES, MUST
v

BE STRTATIV ENIEAWED WHEHN HISTHG TUTE DRAN T

[ Iread and accept the safety hints

Previous Cancel

1. Readthelicense agreement, then activate thel read and accept the terms
in the license agreement option.

If you do not accept the license agreement, you cannot continue the instal-
lation.

Click Next.

Read the safety hints carefully, then activate the | read and accept the

safety hints option.

If you do not accept the safety hints, you cannot continue the installation.

4. Do one of the following:

- Click Next.

- Click Proceed to Install to go to the "Ready to install” window immedi-
ately, with default settings for components to be installed, installation
paths and loopback network address.

Continue reading in section "Toinstall INTECRIO" on page 21.
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To select components

The component selection window lists the necessary Brd—party prerequisites,
ETAStools (i.e. the license manager and the ETAS Virtual OS Execution Platform),
and the components of INTECRIO. Prerequisites and components already present
on your computer are marked accordingly.

[%5 Setup INTECRIO V

Installation
Select the components to install. e I AS

Components: Details:
Installs ETAS INTECRIO - Integrated Prototyping Environment

:
Rapid Prototyping
Virtual Prototyping
-[#] Backanimation

The required disk space for the installation is GB.

Drive Free space

Ch GB

Previous Nest Proceed to Install Cancel

Components whose names appear in black font can be selected or deselected for
installation. Thus, you specify the functional scope of the installed software.

The text field on the right displays information on the highlighted component.

1. Toselect/deselect a component for installation, activate/deactivate the
respective option.

@ NOTE

You need at least one of the Rapid Prototyping and Virtual Prototyping
packages to create and configure hardware systems.

Installing INTECRIO without Rapid Prototyping and Virtual Prototyping pack-
ages may be useful if you want to create modules for usage with INTECRIO
out of Simulink.

2. Do one of the following:

- Click Next.

- Click Proceed to Install to go to the "Ready to install” window immedi-
ately, with default settings for installation paths and loopback network
address.

Continue reading in section “To install INTECRIO" on page 21.
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To define path settings
In the first "Installation directory” window, you are prompted to enter a destination
directory for the ETAS Virtual OS Execution Platform.

F¥ Setup INTECRIO V

Installation directory
Flease define the destination to install ETAS Vitual OS5 Execution Platform. e I AS

You can copy and paste a path oruse the Browse Dialog to select a location.

Installation directory
C:\Program Files (x86PETAS\NTECRIO-VP System Browse...

Please select the destination directory.

Frevious Proceed to Install Cancel

@ NOTE

This window is omitted if the ETAS Virtual OS Execution Platform is already
installed on your computer.

1. Enter or select (via the Browse button) a valid path.
Aninvalid pathis displayed in red, and a warning appears.
2. Click Next.
In the second "Installation directory” window, you are prompted to enter destina-
tion directories for the INTECRIO installation (referred to as <installation>),
for sample files (referred to as <sample files>)and forthe compilers.

[& Setup INTECRIO V

Installation directory eTAS

Flease define the destination to install [INTECRIO .

‘You can copy and paste a path or use the Browse Dialog to select a location.

Installation directory
C:\Program Files (x86)"ETAS\NTECRIO Browse...

Please select the destination directory.

Data directory
Chlsers’v % \Documents \ETASMNTECRIO Browse...

Please select the data directory.

Compiler directory
CAETAS\CompilersINTECRIO! Browse...

Please select the compiler directory. The compiler directory path must not contain white spaces and special characters.

Frevious Proceed to Install Cancel
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3. Tochange a preset directory, enter or select (via the Browse button) the
new path.

If you entered an invalid path, that path is displayed in red, and a warning
appears.

Compiler directory
CAETAS\Compiler INTECRIO" 7 Browse...

Please select the compiler directory. The compiler directory path must not contain white spaces and special characters.

Cne or more selected paths are invalid. Please select a valid path to continue with the installation.

@ NOTE

Paths with blanks are not possible for the compilers used in INTECRIO. If you
entered a compiler path with blanks, that path is marked as invalid.

4. Do one of the following:

- Click Next.

- Click Proceed to Install to go to the "Ready to install” window immedi-
ately, with default settings for installation paths and loopback network
address.

Continue reading in section "To install INTECRIO" on page 21.
To enter the loopback network address (Virtual Prototyping only)
If you are installing the Back Animation part of the Virtual Prototyping package, a
virtual network board is installed automatically. You have to enter an IP address for
this board.

1. Inthe "Loopback Adapter Network Address” window, complete the address.

[& Setup INTECRIO VI

Loopback Adapter Network Address

Enter an IP address for the PC-Connector e I AS

ASCET Back Animation with the PC-Connector requires the installation of a virtual network card. Please enter the network addresses it shall use.

IP address : 192 . 168 . 2

Previous Cancel

The address must be free; if in doubt, contact your system administrator.
If you enter a wrong address, a warning is issued.
2. Click Next or Proceed to Install to continue.
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Toinstall INTECRIO

The "Ready to install” window lists the components selected for installation. You
cannot change the selection here; to do so, you must go back to the "Installation”
window (cf. Page 18).

[& Setup INTECRIO V

Ready to install

“You may now start the installation. e I AS
These components will be processed during installation: Details:

3rd Party Prerequisites Installs ETAS INTECRIOD - Integrated Prototyping Environment ETAS

i ETAS License Manager (x86)

ETAS License Manager (x64)

ETAS Virtual 05 Execution Platform V/
[

[ Documentation

Virtual Prototyping
i [/] Rapid Prototyping

The required disk space for the installation is GB.

Drive Free space
Ch GB

Previous Install Cancel

@ NOTE

The next step will start the installation. You cannot cancel the installation once
it is running; the Cancel button is deactivated.

1. Inthe "Ready to Install” window, click Install.
The selected components (cf. Page 18) are installed. Components already
present on your computer are skipped. A progress indicator shows how the
installation is progressing.
To connect INTECRIO and MATLAB and Simulink
After the installation is completed, the "Association with MATLAB" window opens.
It offers all supported MATLAB and Simulink installations (R2016a - R2022a and
their related service packs known at the time of the INTECRIO VV5.0.4 release) avail-
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able on your system for selection (A in the screenshot below). Even if no MATLAB
and Simulink installation is found, the "Association with MATLAB" window opens
(Bin the screenshot).

) Associate with Matlab

The following MATLAB installation(s) have been found on your system. Select the MATLAB
versions to be assodated with INTECRIO

(A)
[] C:\Program Files\MATLAB\R2022a (R2022a)
[] C:\Program Files\MATLAB\R2021b (R2021b)
[] C:\Program Files\MATLAB\R2021a (R2021a)
[] C:\Program Files\MATLAB'\R2020b (R2020b)
[] C:\Program Files\MATLAB\R2020a (R2020a)
[] C:\Program Files\MATLAB\R2015b (R2015b)
[] C:\Program Files\MATLAB\R2019a (R2019a)
[] C:\Program Files\MATLAB'\R2018b (R2018b)
[] C:\Program Files\MATLAB'\R2018a (R2018a)
[] C:\Program Files\MATLAB\R2017b (R2017b)

The following MATLAB installation(s) have been found on your system
versions to be assodated with INTECRIO

(B)

| Mo Matlab installation found

C:'Program Files\MATLAB\R2016a (R2016a) ‘

(:) NOTE

If you want to use a network installation of MATLAB and Simulink, click the Help
button and follow the instructions given in the message window.

1. Inthe "Association with Matlab" window, select the MATLAB and Simulink
installation(s) you want to associate with INTECRIO.

You can select no, one or several installations.

Cancel closes the window without establishing an association to MATLAB
and Simulink. MATLAB and Simulink connectivity is installed nevertheless,
but you must associate INTECRIO to MATLAB and Simulink manually before
you can use it.

2. Click OK.
INTECRIO is associated with the selected MATLAB and Simulink installa-
tion(s).
You can change the MATLAB and Simulink version associated with INTECRIO
later; the procedure is described in section 5.1 "MATLAB® and Simulink® Con-
nectivity” in the INTECRIO user guide.
To complete the installation
Once all components have been installed successfully, you are prompted to end
the installation.

1. Itisrecommended that you activate the Show readme when setup is
closed option

2. Click Finish to end the installation.

In the Start menu, the ETAS INTECRIO 5.0 folder with the following entries is cre-
ated:

- INTECRIO V5.0
The INTECRIO program is started.
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3.2.2

- INTECRIO V5.0 - Tools folder
Opens a directory with the following tools:
« Associate with ASCET

Determines the INTECRIO version(s) that can be used during ASCET
code generation.
» Associate with MATLAB

Connects a selectable MATLAB and Simulink installation with INTECRIO
(see also section "MATLAB® and Simulink® Connectivity" in the INTECRIO
user guide).
Thisis necessary if MATLAB and Simulink is being newly installed without
INTECRIO being newly installed at the same time.

- Manuals and Tutorials

Opens the ETAS documentation directory, which contains a link to the
INTECRIO documentation.

The ETAS License Manager can be found in the app list of the Windows Start menu
atE > ETAS » ETAS License Manager.

The ETAS Virtual OS Execution Platform has another separate folder ETAS Virtual
OS Execution Platform «x>. ¢y > in the Windows Start menu, with the following
content.
- Signal Configuration Editor V ¢<x>.<y>
Irrelevant for INTECRIO.
The Folder LicenseTerms inthe <installation> directory contains license
terms for open-source software delivered with INTECRIO.

The following icon is stored on the desktop of your workstation:

3

INTECRIO

Special Installation Steps: Virtual Prototyping Package

Virtual prototyping requires R7TA-OSEK Toolsand RTA-OSEK for PC. These prod-
ucts are installed with INTECRIO as parts of the Virtual Prototypinginstallation
component (see “To select components” on page 18).
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3.2.3

3.2.4

Special Installation Steps: Auxiliary Tools

ETAS Product Installation

CO% =@

INTECRIOVE® &

Install INTECRIO V'

Install Experiment Environment

MDA Download

HSP Download
Installation
Daisy Chain Configuration Tool Download

Version Info

Install ETAS Virtual 05 Execution Platform
Documentation

Obtain License Support

The "ETAS Product Installation” window offers download links for the MDA, HSP,
and Daisy Chain Configurator.

In Windows 10, these links are opened in Internet Explorer, however, the ETAS
download center does not allow download via Internet Explorer.

You have to open the download link in another browser, e.g., via the Open with
Microsoft Edge menu function (red arrow) in the E drop-down menu (light-blue
arrow), or via Copy&Paste.

ﬂ https://www.etas.com/en/products/hardware_products-hsp.php ~ @ & J Search... D~
ﬂ Hardware Service Pack (HS... g Print >
x @Colwert - Seled File >
Zoom (100%) >
>

Safety
eTAS \* Open with Microsoft Edge Ctrl+Shift+E

Add site to Apps
Portfolio » Hardware Products > Hardware Service Pac WrsmdmlEeds Ctrl+)

Manage add-ons
F12 Developer Tools

Hardware Service PacCK e

Compatibility View settings
HSP contains the latest firmware versions for ETAS  jnternet options
Update Tool. It enables an easy firmware update of ~ Abeutintemst Bxplorer

el st LY Al e mml i e e A Y e Y

Command-Line Installation
When you start the INTECRIO installation froma command line, you can use several
command-line parameters to customize the installation.

Each execution of Setup . exe writesalog file <date time> Setup.log. These
log files are stored inthe C: \ProgrambData\ETAS\SETUP\Logs folder.
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/silent

Silent installationmode. With this installation mode, no dialog windows
requiring user information open.

(:) NOTE

Toaccept EULA and safety hints (cf. Page 17) during silent installation, you
must use the command-line parameters /EULAAccepted and
/SafetyHintsAccepted

To deal with a possible request for a computer restart, you must use either
the /NoRestart or the /AllowRestart command-line parameter.

To automatically uninstall an existing older INTECRIO version, you must
use the /UninstallPreviousVersion cOmmand-line parameter.

Default values are used for all information normally requested in installation
dialog windows. Error messages are hidden, too.

/EULAAccepted
Accepts the license agreement.

The text of the license agreement is provided on the installation disk, in the
EULA subfolders.

/SafetyHintsAccepted
Accepts the safety hints.

The text of the safety hints is provided on the installation disk, in the
SafetyHints subfolders.

/NoRestart

Suppresses a computer restart that may be required at the end of the
installation. If a reboot is suppressed, alog message is issued.

/AllowRestart

Allows a computer reboot restart that may be required at the end of the
installation. A restart is performed without further notice.

/UninstallPreviousVersion

Uninstalls an existing older INTECRIO version installed on your computer.

<:> NOTE

If you do not use this command-line parameter, setup . exe willabort with
an error If a previous INTECRIO version is found.

/UninstallPreviousVersion isnotused in combination with
/Uninstall.

/Debug
Writes additional log files for * . ms1i packages.
Thesefilesare storedinthe C:\ProgramData\ETAS\SETUP\Logs folder.
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/DefaultSettings

Allows to specify an own XML file with default settings (instead of using
InstallationDefaultSettings.xml), e.g. the following

Variable Meaning See also
PRODINSTDIR installation directory
PRODUSERDOCUMENTSDIR  datadirectory Page 19
PRODCOMPILERDIR compiler directory

LOOPBACK IP ADDRESS IP address for loopback adapter Page 20

You can specify arelative pathif the file isrelative to Setup . exe, otherwise
you have to specify an absolute path.

Syntax: /DefaultSettings:"<path>\<filename>.xml"

/Uninstall
Uninstalls INTECRIO. Can be combined with /silent for uninstallation with-
out user interaction.

/Repair
Incombinationwith /Silent, therepair processistriggered. Otherwise, the
maintenance mode is triggered.

@ NOTE

/Uninstall and /Repair cannotbe used with setup.exe inthe installation
location. You must use the setup . exe file provided in the
C:\<programs>\ETAS\GENericSetup\IPE INTECRIO-IP\ 5.0.<x>.<y>
folder.

<programs>= Program Files (x86) (64 bitOS)orProgram Files (32 bit
0S)

Examples:
Setup.exe /silent /EULAAccepted /SafetyHintsAccepted
Triggers a silent installation.

"C:\Program Files (x86)\ETAS\GENericSetup\IPE INTECRIO-
IP\5.0.<x>.<y>\setup.exe" /uninstall /Debug

Triggers a non-silent uninstallation and writes additional logs.
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3.3 Installing ETAS Experiment Environment
@ NOTE
Beginning with V5.0.4, INTECRIO supports ETAS Experiment Environment V3.8.4,
but not V3.9.
ETAS Experiment Environment V3.7 is no longer supported.
3.3.1 System Prerequisites for the Experiment Environment
Required Recommended
hardware - 2 GHz Pentium Dual Core computer |- 2 GHz Pentium Dual Core computer
- 2GBRAM - 4GBRAM
- Ethernet Adapter 10/100BaseT - 2"9Ethernet Adapter 10/100BaseT
- DVD-ROMdrive - DVD-ROMdrive
- Graphic adapter with DirectX 9 or - Graphic adapter with DirectX 9 or
higher higher and HW acceleration
- Resolution 1280x1024, 16 bit color - Resolution 1600x1200, 512 MB,
- Harddisc>20GB 32 bit color
operating |- Windows" 10 (x64) - Windows 10° (x64)
system
free disk - >18CB - >2CB
space
3.3.2 Initial Installation

Without INTECRIO, you can use the ETAS Experiment Environment for experiments
with existing projects. However, you cannot create projects.

If you try to install the ETAS Experiment Environment on a computer with an unsup-
ported OS, an error message opens and the installation is aborted.

You cannot choose the installation path of the ETAS Experiment Environment. The
ETAS Experiment Environment is installed below the Program Files
(x86) \Common Files folder onyour system drive.

To start the ETAS Experiment Environment installation

1.

2.

Insert the data carrier in the respective drive on your computer.

Aninstallation dialog window opens.

In that window, follow the "Main" link,

mentV «x». <>, <z>Installation” link.

then follow the "Experiment Environ-
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3. Alternatively, select the drive in the Windows Explorer, go to the
Experiment Environment folderandrunthe setup.exefile.

The ETAS Installer is launched.

h:., Setup Experiment Environment Standalone

Welcome e
The wizard guides you through the setup. I AS

ETAS Experiment Environment

www.etas.com

Cancel

4. Click Next to continue.

The installer checks if your computer meets the system requirements for
installation of the ETAS Experiment Environment. The result is displayed in
the "System Check" window.

If your system meets the installation requirements, the installer proceeds
automatically to the next window.
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License Agreement:
The next window shows the license agreement.

F‘} Setup Experiment Environment Standalone

End user license agreement eT AS
Flease read the following license agreement carefully.

End User License Agreement
EXPERIMENT ENVIRONMENT

ARTICLE 1. GRANT OF LICENSE

Subject to the provisions contained herein, ETAS GmbH, Borsigstrasse 24, 70469 Stuttgart, Germany, or an affiliate of ETAS
GmbH (hereinafter collectively referred to as "Licensor™), either directly or through a designated ETAS reseller, hereby
grants to the Licensee a non-exclusive, timely unlimited, non-transferable, non-sublicensable, revocable right to use
Software EXPERIMENT ENVIRONMENT (hereinafter referred to as "Software"), a proprietary software tool, and any
materials provided to the Licensee by Licensor in connection with the license grant, such as documentation and
demonstration material.

Licensee shall be entitled to make archival and/or backup copies of the Software.

ARTICLE TI. RESTRICTIONS ON USE

Licensee shall - except as expressly agreed between the Parties in writing or as permitted in this Agreement - not, (i) use or
copy the Software; (ii) modify, adapt, translate, reverse enqgineer, decompile, disassemble the Software or create derivative ,

[ I read and accept the tems in the license agreement.

Frevious Cancel

1. Readthelicense agreement, then activate the | read and accept the terms
in the license agreement option.

If you do not accept the license agreement, you cannot continue the instal-
lation.

2. Do one of the following:

- Click Next to continue.

- Click Proceed to Install to go to the "Ready to Install” window immedi-
ately, with default settings for association with INCA and components to
be installed.

Continue reading in section “To install the ETAS Experiment Environ-
ment” on page 30.
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To associate with INCA

The"Associate to INCA" window offers all INCA versions on your computer that can
access the same target server as the Experiment Environment, as well as the
selectionbefault (No INCA connection).

[¥% Setup Experiment Environment Standalone

Associate to INCA eT AS
Decide which INCA version you want to use

INCA, INTECRIO, LABCAR and COSYM can access a target in parallel by accessing the same target server.

LABCAR-OPERATOR supports [NCA V' to 'V and INCA 'V toV
INTECRIO supports INCA V' to W and INCA V' to V'
COSYM supports INCA W to V' and INCA W to V'

Choose which INCA version you want to use.

INCA V will be used with Experiment Environment V'

Previous Proceed to Insta Cancel

1. Select the INCA version you want to associate with the ETAS Experiment
Environment.

2. Click Next or Proceed to Install to continue.

Toinstall the ETAS Experiment Environment
The "Ready to install” window lists the components selected for installation.

fr'-:- Setup Experiment Environment Standalone

Ready to install eTAS
“You may now start the installation.

These components will be processed during Installation: Details:

[#- 3rd Party Prerequisites The ETAS Comman Experment Environment
- [/] SMFEditor

S e e W e W W
F £ 3 o R R R

AS License Manager (x86)
AS License Manager (x64)
Bl Distribution Package x64 v
'_Manager.Shared
asConfigService:  .Shared
'W System.Shared
t- [] CodingFrameworkCommon. Shared
t- [] Target Server. Shared
+-[#] TargetServer -SharedWrapper
Expeniment Environment (Build
LABCAR Parameterization Assistant Drive Free space
- [] Experiment Environmentt

The required disk space for the installationis & % MB.

Ch GE

Previous Ingtall Proceed to Insta Cancel
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@ NOTE

The next step will start the installation. You cannot cancel the installation once
itis running; the Cancel button is deactivated.

1. Inthe "Ready to Install” window, click Install.
The components are installed. A progress indicator shows how the installa-
tion is progressing.
To complete the installation

1. Onceall components have been installed successfully, you are prompted to
end the installation.

2. Click Finish to end the installation.

A folder Experiment Environment «<x>. ¢y > is created in the ETAS program group
of the Windows Start menu; <x>. ¢<y» being the version number. This folder con-
tains the following items:

- Experiment Environment V ¢<x>. ¢y Tools

Opens a window that contains the following shortcuts:
« Associate to INCA

Determines the INCA version that can be used with the ETAS Experiment
Environment, and the version of the shared modules.
« Associate to RTA-TRACE

Checks the installation of RTA-TRACE. If the check fails, hints for trouble-
shooting are given.
- Experiment EnvironmentV ¢x>.<y>
Opens the ETAS Experiment Environment.
- INCAV7.4 TargetServer - Tools
Opens a window that contains the following shortcuts.
+ ETAS Network settings

Starts the assistant for the configuration of the ETAS network.
- Search for connected hardware
The Target server is started. A search for connected hardware is con-
ducted.
- Manuals and Tutorials

Opens the ETAS documentation directory, which contains a link to the doc-
umentation for the ETAS Experiment Environment.
* Instrument Programming

Opens a help file which offers assistance for programming and integrat-
ing user-defined instruments to the ETAS Experiment Environment.

« Online Help
Opens the ETAS Experiment Environment online help.

« Scripting API

Opens a help file that describes the scripting APl of the ETAS Experiment
Environment.
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The following icon is stored on the desktop of your workstation:

r.

EXpERMENt
Environment

The SMF editor is used in combination with LABCAR. For INTECRIO users, it does
not provide useful functionality. It has a separate folder, SMFEditor ¢<x>. <y, in
the ETAS program group of the Start menu; this folder contains the following
items:
- SuT Mapping File Editor
Opens the SMF editor.
- SMFE Online Help
Opens the online help for the SMF editor.

3.3.3 Command Line Installation
When you start the installation of the ETAS Experiment Environment from a com-
mand line, you can use several command-line parameters to customize the instal-
lation.

Each execution of Setup . exe writes alog file %appdata%D\ETAS\SETUP\
<date time> Setup.log.

The following command line options exist:

/silent

Silent installationmode. With this installation mode, no dialog windows
requiring user information open.

@ NOTE

To accept EULA and safety hints (cf. Page 29) during silent installation,
you must use the command-line parameters /EULAAccepted and
/SafetyHintsAccepted.

Todeal with a possible request for acomputer restart, you must use either
the /NoRestart or the /AllowRestart command-line parameter.

To automatically uninstall an older version of the ETAS Experiment Envi-
ronment, you must use the /UninstallPreviousVersion command-
line parameter.

Default values are used for all information normally requested in installation
dialog windows. Error messages are hidden, too.

/EULAAccepted
Accepts the license agreement.

The text of the license agreement is provided on the installation disk, in the
ExperimentEnvironment\EULA subfolders.

1) %appdata%$ = C:\Users\<username>\AppData\Roaming
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/SafetyHintsAccepted
Accepts the safety hints.

The text of the safety hints is provided on the installation disk, in the
ExperimentEnvironment\SafetyHints subfolder.

/NoRestart

Suppresses a computer restart that may be required at the end of the
installation. If areboot is suppressed, a log message is issued.

/AllowRestart

Allows a computer reboot restart that may be required at the end of the
installation. Arestart is performed without further notice.

/UninstallPreviousVersion

Uninstalls an existing older INTECRIO version installed on your computer.

@ NOTE

If you do not use this command-line parameter, setup . exe will abort with
an error If a previous version of the Experiment Environment is found.

/UninstallPreviousVersion isnotusedin combination with
/Uninstall.

/Debug

Writes additional log files for * .msi packages.

These files are stored in the $appdatas') \ETAS\ SETUP folder.
/DefaultSettings

Allows to specify an own XML file with default settings (instead of using
InstallationDefaultSettings.xml).

You can specify arelative pathif the file isrelative to setup . exe, Otherwise
you have to specify an absolute path.

Syntax: /DefaultSettings:"<path>\<filename>.xml"
/uninstall

Uninstalls the ETAS Experiment Environment. Can be combined with
/silent for uninstallation without user interaction.

Usethesetup.exeﬂBFXOWdediﬂtheC:\<programs>D\ETAS\
GENericSetup\EE EE Standalone\3.8.<x>.<y>folder.

Examples
Setup.exe /silent /EULAAccepted /SafetyHintsAccepted
Triggers a silent installation.

"C:\Program Files (x86)\ETAS\GENericSetup\EE EE Standalone\
3.8.<x>.<y>\setup.exe" /uninstall /Debug

Triggers a non-silent uninstallation and writes additional logs.
setup.exe /DefaultSettings:"D:\myOwnSettings.xml"

Triggers anon-silent installation that uses your own default settings for the
installation.

1) <programs>= Program Files (x86) (64DbitOS)or Program Files (32 bit OS)
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3.4

Setting the Licensing Behavior

The INTECRIO installation includes an installation of the ETAS license manager.
You can define the way in which INTECRIO (and other ETAS software programs)
access therequired licensesinthe [Licensing] sectionofan *.ini file.

Your installation disk contains two such * . ini files, one for INTECRIO, the other
for the ETAS Experiment Environment. Both are named Licensing. ini.

The location of Licensing.ini for INTECRIOis given in the file
InstallationDefaultSettings.xml, package INTECRIO License, variable
LIMA INIFILE

Licensing.ini for the ETAS Experiment Environmentcan be found in the
ExperimentEnvironment\Packages\EE License 3.8.4.<x>.<y>folder.

General Procedure

The proceduretoeditalicensing. ini file and start the installation depends on
the original location of the installation files.

The installation files are placed in a directory where you cannot edit them: Use
one of the following procedures.

- Copy a// installation files to a directory where you can edit the files.

There, edit Licensing.ini (cf. Page 34), then start the installation via
double-clickonAutostart.exeoOr setup. exe (cf.sections 3.2.1and 3.3.2)
or viacommand line (cf. sections 3.2.4 and 3.3.3).

- CopyonlyaLicensing.ini filetoadirectory where you can edit the file.
There, edit Licensing. ini (cf. Page 34). Create your own XML file with

default settings (cf. Page 33) and enter the location of your edited
Licensing.ini fileinthe LIMA INIFILE variable:

<Variable
name="LIMA INIFILE"
defaultValue="<path>\Licensing.ini"
validation="fileExists" />

Start the installation via command line (cf. sections 3.2.4 and 3.3.3) and use
/DefaultSettings: "<path>\<filename>.xml" toadd your own XML
file and with that your License. ini file.
The installation files are placed in a directory where you can edit them: Editthe
desired Licensing.ini file (cf. Page 34) and start the installation.

Editingthe *. ini File
To define the access to the required licenses
1. Openthe *. ini file with a text editor.

2. Gotothe [Licensing] sectionand modify the settings as desired.

The parameters that can be included in this section, and their settings are
described below.

3. Save your changes.
The following parameters may be used:
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- LicenseFileName

Defines the absolute path and file name of the license file which is to be

added.

- LicensesToBorrow

You canuse this settingiflicenses can be borrowed fromalicense server. To
enable the borrow mechanism, you must enter the name of the product or
features license (e.g., INTECRTIO). If you enter more than one license, the
license names must be separated by blanks.

INTECRIO and the ETAS Experiment Environment use the following licenses:

License name

Functionality

INTECRIO INTECRIO prototyping environment?)
INT ASC ASCET connectivity®)
INT ECC MATLAB and Simulink Embedded Coder

connectivity?

INT RTA-RTEZ2.0

AUTOSAR-RTE integration for prototypingc)

INT SLC MATLAB and Simulink connectivity?

INT TC RTT RTA-Trace Connectivitya’d)

INT UCC_ES900 ES900 connectivity®

INT UCC_PC VP-PC connectivity”

INCA-VIP ETAS virtual OS execution platform®

LD RTA-OS_VRTA 5C34 RTA-OSEK variantused for virtual prototyping®

EE ETAS Experiment Environment

INT RP EE Rapid prototyping with INTECRIO and ETAS
Experiment Environment

INT VP EE Virtual prototyping with INTECRIO and ETAS

Experiment Environment

INT UCC LCO_FIL,
LCS_LCO_CCI,
LCS_LCO_LCE,
LCS_LCO LCX

Irrelevant for the combination of ETAS Experi-
ment Environment and INTECRIO

a) shipped with INTECRIO integration platform

b) shipped with ASCET

c) RTA-RTE (shipped with INTECRIO integration platform)
d) RTA-TRACE is discontinued. This license is relevant on/y for existing instal-

lations.

e) part of INTECRIO-RP (rapid prototyping)
f) part of INTECRIO-VP (virtual prototyping)

- BorrowExpiryMode

Defines the way in which the expiration of the borrow status is given. Possi-

ble values are:
* Date

If BorrowExpiryMode iS set to Date, the borrow period will expire at a
certain date which is specified under BorrowExpiryDate.
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e Interval
If BorrowExpiryMode is setto Interval, the borrow period will expire
after a certain number of days which is specified under
BorrowExpiryInterval
- BorrowExpiryDate

If BorrowExpiryMode is setto Date, the parameter BorrowExpiryDate
specifies the date when the borrow period expires. The format is yyyy-mm-
ad.

- BorrowExpiryInterval

If BorrowExpiryMode iSsetto Interval, the parameter
BorrowExpiryInterval specifiesthe length of the borrow periodin
days.

- ExecuteBorrowAutomaticExtensionInterval

Defines at what point of time the borrow period will be automatically
extended. This parameter specifies the number of days before the expira-
tion of the current borrow period. When this time is reached, the borrow
period is automatically extended to the interval specified under
BorrowAutomaticExtensionInterval

- BorrowAutomaticExtensionInterval

This parameter specifies the borrow interval in days that is applied when an
automatic extension of the borrow period is executed (as defined under
ExecuteBorrowAutomaticExtensionInterval).

- ImmediateBorrow
You can define that a license is automatically borrowed. Possible values are:

e True
The license is borrowed automatically at installation time.

@ NOTE

ImmediateBorrow=’'True’ wWorks only forthe user who performs
the installation. Other users who work on the same computer do not
own the borrowed license.

e False

The license will be borrowed at the first time when the program connects
to the license server.
- CustomLicenseFolder

Due to the fact that the default location for added license files (e.g.,
C:\ProgramData\ETAS\FlexNet) isonly writable for users with admin
rights, a different path for the license file folder may be specified with this
parameter.

The following example defines that borrowing is enabled for INTECRIO. The license
will be borrowed when INTECRIO is started for the first time; by default the license
expires after 100 days.

[Licensing]
LicenseFileName = ’‘d:\licenses\MyLicense.lic’
LicensesToBorrow = ’INTECRIO’

BorrowExpiryMode = ’'Interval’
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3.6

BorrowExpiryInterval = 100’

ImmediateBorrow = ’false’

Licensing the Software
Avalid license is required for using INTECRIO. You can obtain the license file

required for licensing either from your tool coordinator or through a self service
portal on the ETAS Internet Site under https://www.etas.com/support/licensing.
Torequest the license file you have to enter the activation number which you
received from ETAS during the ordering process.

Inthe Windows Start menu, go to the app listand selectE > ETAS > ETAS License
Manager.
Follow the instructions givenin the dialog. For further information about, for exam-

ple, the ETAS license models and borrowing a license, press <F1> inthe ETAS
License Manager.

Uninstalling
If you uninstall INTECRIO, all installed components and add-ons are uninstalled
automatically, except for the target server and the ETAS Experiment Environment.

Use one of the following ways to start the INTECRIO or ETAS Experiment Environ-
ment uninstall process:
A Programs and Features in the Windows Control Panel
B the /Uninstall command-line parameter (Page 26 and Page 33)
Touninstall INTECRIO or the ETAS Experiment Environment
1. Start the uninstall procedure.
The ETAS installer is launched.

You can use the Next button to get to the next uninstallation window; Back
to get to the previous window, and Cancel to cancel uninstallation.
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2. Click Next to check if your computer meets the system requirements for
uninstallation of the ETAS Experiment Environment.

The resultis displayed in the "System Check” window.

If the system requirements for uninstallation are met, the "Ready to unin-
stall” window opens. It lists the components that will be uninstalled. You
cannot change the selection.

[%% Setup INTECRIO W

Ready to uninstall

“You may now start the uninstallation. e I AS

These components will be processed during uninstall: Details:

£
£
£
-
[E
[E
[E

MKIRIKKIKKIKRIRIRE]

Previous Cancel

The ETAS Virtual OS Execution Platform and the License Manager are only
uninstalled if no other program that uses them is available on your com-
puter.

@ NOTE

The next step will start the uninstallation. You cannot cancel uninstallation once
itis running; the Cancel button is deactivated.

3. Click Uninstall to actually uninstall the ETAS Experiment Environment.
A progress indicator shows how the uninstallation is progressing.
Once all components have been uninstalled, a success window opens.

[&% Setup INTECRIO V

Uninstallation
Uninstallation is finished. e I AS

The Uninstallation was successful

Thank you for using an ETAS product

4. Click Finish to end the uninstallation.
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To uninstall the target server

NOTICE

If you uninstall only the target server, downloads to the target are no longer pos-
sible. INTECRIO and the ETAS Experiment Environment can be started, but they
produce error messages.

1. Use Programs and Features icon in the Windows Control Panel to start the
uninstallation of ETAS Target Access - <x>.<y>.

2. Ifasafety inquiry opens, confirm with Yes.
The ETAS Installer is launched.

You can use the Next button to get to the next uninstallation window; Back
to get to the previous window, and Cancel to cancel uninstallation.

3. Select your preferred setup language, then click Next.
The installer checks if your computer meets the system requirements for
uninstallation of the ETAS Target Server.
The resultis displayed in the "System Check” window.

If the system requirements for uninstallation are met, the "Ready to unin-
stall" window opens. It lists the components that will be uninstalled. You
cannot change the selection.

@ NOTE

The next step will start the uninstallation. You cannot cancel uninstalla-
tion once it is running; the Cancel button is deactivated.

4. Click Uninstall to actually uninstall the ETAS Target Server.
A progress indicator shows how the uninstallation is progressing.
Once all components have been uninstalled, a success window opens.
5. Click Finish to end the uninstallation.



4.1

4.2

INTECRIO Quick Guide

Introduction

This chapter is intended to provide a quick guide to the mostimportant features of
INTECRIOV5.0. The examples, displayed in the form of flowcharts, provide you with
an overview of the program functionality and operating mode. In these flowcharts,
dashed black arrows lead from an action to its result. Solid red arrows mark loca-
tions where actions shall take place.

Below, you find a short explanation of the most important abbreviations used here.

- BMT - Behavioral Modeling Tool
- EE - ETAS Experiment Environment
- ES - Environment system

- ISR - Interrupt service routine

- HBB - Hook-based bypass

- HC - Hardware Configurator

- HW -Hardware

- HWS - Hardware System

- PC - Project Configurator

- PI-ProjectIntegrator

- 0OSC - OS Configurator

- RE-Runnable entity

- RP -Rapid prototyping

- SBB - Service-based bypass

- SP - System Project

- SWC - legacy AUTOSAR module (i.e. an AUTOSAR software component
that has been imported into an INTECRIO workspace)

- SWS - Software System
- VP - Virtual prototyping
- WS -Workspace

Creating a New Workspace

The main task of the workspace (WS) is to systematically store the data arising
from your work with INTECRIO (modules, functions, hardware and software sys-
tems, system projects and experiments) in a database and manage this datain a
clear interface. As in Windows Explorer, you can create, move, copy, import and
export directories and objects but also create completely new workspaces.

The following data is managed in the workspace:

- functions
- hardware and software systems
- system projects
The following data is not managed in the workspace:

- *.c,*.handx*.a21files
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4.3

- *.a2l.codfiles

- measurefiles (*.dat)
INTECRIO offers the possibility to work with several workspaces. This makes it pos-
sible to keep the quantity of data small and clear. The performance of the system
can deteriorate with extremely large quantities of data.

When you start work, it is best to create a new workspace. This makes it easier to
assign data to specific projects later. The advantage of a new workspace is that
you only create the entries you really need.

Create Workspace

ert System Integration

BOH +E ™ &

Workspace - x

Experiment Tools Window Help

bae P &2 @ 288 758 @2

Start INTECRIO

Tt Time Source  Component D Description
3 i 154946 Framewor « Checked out license feature INTECRIO,

=
o | Messages | Buid System | Saipting |

Offline No workspace

File > New Workspace, i@ button or <CTRL> + <N>
Enter WS name and path, OK
ﬁnﬂspﬂm ===

WL Enter the name of the project you want to create. A folder with the same name as the project is also
L’AQ, created in the location displayed in the Location field.

Create WS

Workspace Mame:

Location: Browse...

The workspace will be created at: \«<Enter name>»

:
|

Fig. 4-1  Creating a Workspace

Preparing and Importing Modules
When working with INTECRIO you need functioning software modules, which can

have been created using different BMTs. To be used by INTECRIO, they have to be
available as suitable description files (*.c, *.a21, *.six).

The *\Modules folders are the folders for modules in the workspace.

ETASINTECRIO V5.0 | Getting Started
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4.3.1

Preparing Modules

Prepare Modules

File Edit View Display Diagram Simulation Analysis Code Tools Help

B-o-8 « - o4O P = -0 -|a-
Throttie Flant
[Palthrottie_piant » [Pa] Throttie Plant -

Create module in
BMT

2
=
=]
(=

Perc_PWM_Dutycycle_2_Plant

% Commonly Used Parameters

F_PWM_Frequency_Plant  Tarminatar

.—’—-»—-.—-.—” i /]
Perc_PYWM_Dutycycle_1_Plant _Position_Signal_Raw_Plant

=

Gain Saturation

Unit Delay

= All Parameters

Select:
Solver
Data Import/Export
Optimization
Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
~ Code Generation
Report
Comments
Symbols
Custom Code

Simulink®:

Select appropriate
target

Solver
Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
IRT Code Generation
IRT ASAP2 Generation

Set code

generation options

Generate code
Simulink®:

make file irt default tmf,
Oorier default tmf,
targetirt.tlcOrier. tlc —meeoe—""

Solver Fixed-step

Target selection

System target file: |\rt.tlc

| e

Language: | \

Build process

[ Generate code only

[ Package code and artifacts Zip file namg:
Makefile configuration

Generate makefile

[irt_default_tmf 4\

Template makefile:

/
nake_row y /

Unspecified -

~| | check Model...

Simulation time

Start time: 0.0 Stop time: [inf
Solver selection
Type: |Fixed-step Solver [discrete (no states) [~

auto (Automatic solver selection)
discrete (no continuous states)
oded (Dormand-Prince)
odeb (Dormand-Prince)
oded (Runge-Kutta;
ode3 (Bogacki-Shampine)
ode2 (Heun)
ode1 (Euler)
ode14x (extrapolation)
odelbe (Backward Euler)

¥ Solver details

Tasking and sample time options

Periodic sample time constraint

[] Treat each discrete rate as a ¢

[] Allow tasks to execute concurrently on target
[] Automatically handle rate transition for data transfer
[] Allow multiple tasks to access inputs and outputs

[] Higher priority value indicates higher task priority

Tools » C/C++ Code > Build Model or <CTRL> + <B> or

- button

ASCET:

Project editor: Select target
ES910/Prototyping,
Compilerocc v6.5.0/MinGW GNU 11.3.0

[¥] Project Properties
File View

[E=S e ==

Select INTECRIO experiment

x64

Formuies | & tmpl. Type | B> comm. |

[arEcrio -] & 3

Build
ffe Torget ™
Edit Target Settings
[ code Generator
Edit Code Generation Settings
E] Optimizaton (¥ compier =
Statemachine

- R Eclit Compier Settinas

E Project Properties
ASAM-2MC

[=] Code Generation

Integer Arithmetic

Build » Transfer or & button - — — — _|

) INTECRIO Project Transfer (===
Storage location:
Path: D:\ETASData INTECRIO® #\User \INTECRIO Tutorial_' Browse

INTECRIO Connector:

Version:

==
U Entervalues _

Trigger INTECRIO Buid
’ [l gnore internaly connected Messages
Canne\

Fig.4-2  Preparing a Module
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4.3.2 Importing Modules

Only the interface description file is read in when

you import modules (* . six; see

chapter "SCOOP and SCOOP-IX" in the user guide).

{2 INTECRIO - Version mms
Import Module

ima
[Workspace
BNl Throtle
= ] Hardware

# (] Hardware Systems
= ] Software

=)

Select Modules
folder in WS
browser

= Environment

T8k 1iodules]

|| Import Environment Modle ...
T

#1071 Sustems
|| IRTRTWLog.xml

F throttle_stimuli six
) "

KWL File
SCOOP-IX...

File Edit View Insert System Integra Workspace Browser:

Software\Modules Or
Environment\Modules

folder, Import Module or Import
Environment Module context
menuor * / 2 button

An import window for the
SCOOP-IX file opens.

3KB 2107

s no | SElect * . six ﬂ'e,

s (86)

L ot c_stimulisid

Import SCOOP-IX
file

WS Browser.

WS Browser:

Show module in PC menu

The imported module is displayed in the

select module, Open in View context

»
+ | Modules ¢ sixamlnanml)  + open
:
+ ] Hardware
=] Software
=] Modules
ESR (1 rottle_control

ﬂj Functions
ﬂj Software Systems
= 'Jj Environment
=] Modules
ST Lhrottle_plant

ﬂj Functions
) ﬂj Environment Systems

" Module - throttle_control [ || =) |[sE3]
A

+- (] Systems

T

throttle_control

i

V_Position_Signal_Raw | Abs_Error_Gounter
Parc_Desired_Position

[

The module is displayed
inPC.

< I

Fig. 4-3  Importing Modules

@ NOTE

that contain legacy AUTOSAR modules. Itis not
software components.

IN INTECRIO V5.0.4, AUTOSAR support is limited to using existing workspaces

possible toimport new AUTOSAR
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4.4 Creating a Function
Modules and legacy SWC can be grouped as functions to improve clarity or to
make reuse simple. These functions are structure objects without their own func-
tionality; they can contain only modules, only SWC, or both modules and SWC. The
Software\Functions folder is the folder for functions in the workspace.

WS Browser: Workspare g
Create Function Software\Functions Or -
+ [ Hardveare
Environment\Functions = ] Seftware
folder, Create Function or "
Create Environment Function [l create Function .|
Select Functions contextmenuor ¢ / & button - E"‘;,To”d”ufe”:
folder [k Functions
H H Create Environment Function ...
A naming window P |
opens; enter function —
name, OK Function Name:
Create function Workspace Functon Throste
= Throttle:
+ (] Hardware
= ] software
w2 Modules
= ] Functions WS Browser:
& e Select function, Modules context
Openin View,.. I
Open in Connection View ... menu ’
Auto Connect Porks
Include = 1
moduieSSWG ;

Unused modules: Used modules:

throttle_control

throttle_stimuli
Select modules/SWC in the "Unused ¥
modules” field,| == button, OK

Fig. 4-4  Creating a Function

The connections between the modules or SWC in a function, as well as the ports
for the connection with the outside world, have to be specified manually.
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Specify Function
(without SWC)

Show function in
PC

WS Browser: double-click the function

4 Function - Function_Throttle

Create Port Scalar In Port

control
Rename Function... AUTOSAR Receive Port S g
Open in Connection Window AUTOSAR Send Port =k

AUTOSAR Client Port
AUTOSAR Server Port

Insert ports

Connect sources
and sinks

Using
Connection Wizard

PC:
context
menu
Create Port > Scalar In Port =
or Create Port » Scalar Out Port =

Delete Unconnected Ports
Auto Connect Ports

throttle_control

Abs_Frror_Cou...
Abs_Errar_Flag
F_PWM_Freque...
Perc_PWh_Dut...
Perc_PWwWr_Dut,..

PC: P
Cl |C|( source ;—gperc_Deswred_P...
( k) and I throttle_stimuli M
sin :
Perc_Desired_P...
draw line to Perc_Desied ...

Perc_Desired_P...
Perc_Desired_P...
Perc_Desired_P...

sink (source)

WS Browser:

Select function, context menu Open
in Connection View

+* Function_Throttle - Connections

Show port types

@ Al () Sealar infout (0) Sender/Receiver

Components with oLt ports

thiotle_stimuli (2) -

Perc_Desired_Posiion_Const
Perc_Desited_Postion_Pulse
Perc_Desired_Posiion_Santooth
Perc_Desited_Postion_Sine

() Server/Client (1 )

Comporents with in ports

thratte_conlrol (3 )

Connection Wizard:
Select port type (1),

select input/output (4

[ Shows contained companents
¢ Fiter out ports:

Esisting Connections

ontained components

\/K

(4 7 Fierin ports:

names)

Dynamic | Out In

- | Set"Dynamic” connection

Existing Connections

+ [ Hardware
=] Software
+- [ Modules
=] Functions

Open in View...

I
B - 2 (I oo Comecintion |

Select component with outputs (2),
Select component W|th inputs (

. button

: auto-connect ports with identical

3),

( Dynamic \ Oul ~ In

Per_Desired_Pasiion Perc_Desited_Pasiion

Fig. 4-5

Specifying a Function without SWC

1) Scalar in/out: modules; Sender/Receiver / Server/Client: AUTOSAR SWC

ETASINTECRIO V5.0 | Getting Started



46 | INTECRIO Quick Guide

Specify Function
(with SWC)

Show function in
PC

Create AUTOSAR
ports

Connect AUTOSAR
ports

Connections/ports
in "mixed" functions

Using
Connection Wizard

PC:

WS Browser: double-click the function

click sender (receiver) or client (server), draw line to empty
space, select Create Port = adds AUTOSAR port

(i

-/ {3 out] /[

O/ {eutl,)

click sender (receiver), draw line to receiver (sender)
click client (server), draw line to server (client)

N | swcB | throttle_control

Server Ot Perc_Desired... | Abs_Error_(o...

- j I V_Position_Si... | Abs_Error_Flag

F_PWM_Freg...

Perc PWM D...

N swcA Perc_PWM_D...

L5 client Sender = -
] Made 8 |l sweC
W

"mixed" function: connect SWC sender/receiver with module

sink/source

click module sink/source, draw line to empty space, select
Create Port = adds non-AUTOSAR port

| throttle_control —+ le_control
v 4 o 4 . - |[n_ Create Part
Perc_Desired... iAbstrmLﬁ)... | iAbeEm}LG)... Carcel
V_Position_Si... | Abs_Error_Flag { Abs_Error_Flag
WS Browser:

Select function, context menu Open in Connection View

V" Function_Throttle - Connections

(=]l

Shaw port types

@ Al O Scalar infout () Sender/Receiver
Companents with oLt p

throttle_stimuli -

Perc_Desied._Postion_Consl
Perc_Desired_Posiion_Pulse
Perc_Desited_Posiion_Santooth
Perc_Desired_Posiion_Sine

() Server/Client

Companents with in p( 3)

throttle_control

m

[] Show contained companents \ 4
¢ Filter out ports:

Existing Connections

] Show contained components

¢ Fiterin ports:

Dynamic  Out In

Fig. 4-6

4.5

Connection Wizard:

Select port type m",

Select component with outputs (2),
Select component W|th inputs (3),
select input/output (4 . button

. auto-connects ports with identical
names)

Specifying a Function with SWC

Creating a Software System or Environment System

Modules, legacy SWC, and functions are inserted into the software system (SWS)
or environment system (ES) as references. Each module or SWC can be incorpo-
rated exactly once into a software system, regardless of whether directly or as
part of a function. The signal sources and sinks of the functions, modules and SWC
are connected to each other; interfaces are created for the connection to the

hardware.

1) Scalar in/out: modules; Sender/Receiver / Server/Client: AUTOSAR SWC
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The software\Software Systems folderisthe folder for software systemsin

the workspace, andEnvironment\Environment Systems isthe folder forenvi-
ronment systems.

WS Browser: Workspace =
Create Software System / =
Environment System Select software Systems or % 1 Herdwaes
Environment Systems folder, R Etwafjl
+ Modules
Create Software System or + 1 Furcti
Create Environment System e
context menu T (=
Create software or : e e
system =1 [ @ button + U[[ create Environment System ...
. reate re System (5
A window to name the SWS/ | <
Name:
ES opens. Thvatte_swe]
WS Browser: Workspace =
= [ Thrattle
Include modules, click k& | or E button or E irdware
SWC and functions select SWS/ES, Modules or Functions s
context menu % ¢ Functions
=] Software Systems
Modules IS
Unused modules: Used moduies: 0 [ o
Open in Connection Yiew ...
throttie stimuii fuko Cormect Ports
s
Functions
Unused functions: Used functions:

Function Throttie

Select modules/SWC/functions
from the "Unused modules” or
"Unused functions” field;

> button, OK
|

Fig.4-7  Creating a Software System or Environment System
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The connections between the modules, SWC and functions in an SWS, as well as
the ports for the connection with the hardware, have to be specified manually in
the project configurator (PC).

Specify Software System /
Environ. System (no SWC)

Show SWS/ES in
PC

Insert ports

Connect sources
and sinks

Using
Connection Wizard

PC:

PC:

Warkspace
- Throttle

WS Browser:
Double-click SWS/ES

' Software System - Throttle SWS (=R =

—

- L]

(] Function_Throttle s
throttle_contr._ I throttle_contr_
| throttle_contr_
i throttle_contr...
| throttle_contr...
« (T r

context menu Create Port > Scalar In Port / Scalar Out Port
= /

I= Software System - Throttle_SWS

(5] throttle]  Create Port Scalar In Port
F_puMFea. 1V Zoom » Scalar Out Port
Perc_PWM D : _—
perc PN D | Rename Software System.. AUTOSAR Receive Port

+- ] Hardware
=] software
+ ] Modules
+ ] Functions
=] Softwa
+ [
Openin View,..

2pen in Conneckion View .., = 'Jj Systems
= [ Throttle_sp

click source (sink), draw [
line to sink (source)

te Systems

Components with oLt ports

Components with in ports

I= Throttle SWS - Connections =R =
Show port types
@ Al () Scalarinfout () Sender/Recsiver () Server/Client (1 )

PN
Function_Thatte (2 )

(3)

fhiotlls_contiolF_Pwhl Frequancy
thratle_conirol F_PW_Frequency
thiatlle_control Perc_PM_Dutycyd 1
thratle_conirol Fere_PwM_Duycpeie\2

™) [trotte_plant
nh ,:-‘;‘,.

[ Shows contained companents
¢ Fiter out ports:

Esisting Connections

(

] Show coptffed comporents
4 “E Al in ports

Dynamic | Qut =

In

Open in Connection Window R e d Pol

AUTOSAR Client Port

AUTOSAR Server Port
Tehrottk_contr
|throre_coner...
Delete Unconnected Ports
Auto Connect Ports
throttle_plant =]
F_PWM_Freq... |V_Position Sk {3
Perc_PWM_D...
Perc_PWM_D...
= D Function_Throttle
EPr timdittle_contr... | throttle_contr...
--------- | throttle_cntr...
| throttle_ontr...

| throttle_aontr...

WS-Browser:
select SWS, Openin
Connection View con-

+ @ ES1000
text menu

EXL=E Thrott]

Open in Yiew, ..

Open in Connection Yiew ...

Connection Wizard:
Select port type (1)1), select components
with outputs (2) and inputs (3), select out-

put/input (4), button,

Dynamic mode on/off (5)

o
( : auto-connects ports with identical
names)

Fig. 4-8

Specifying a Software System/Environment System without SWC

1) Scalar in/out: modules; Sender/Receiver / Server/Client: AUTOSAR SWC

ETASINTECRIO V5.0 | Getting Started



491 INTECRIO Quick Guide

Specify Software System
(w. SWC)

WS Browser: Double-click SWS

PC:

click sender (receiver) or client (server), draw line to empty
space, select Create Port = adds AUTOSAR port (i T3/
—Sour) /0 /oot

Show SWS in PC

click sender (receiver), draw line to receiver (sender)
Insert AUTOSAR click client (server), draw line to server (client)

ports

|:| Function_1

] swcA
| Sender_out
| Server_out

o M client Sender =
=] Made

IS Receiver... | swcB.Server IE
—D Client_in | swcA.Sender

! throttle_controlAb... 1. throttle_plant

Connect AUTOSAR
ports

FARAEARA

| throttle_controlF ...
! throttle_controlPe... Ll} F_PWM_Freq... | V_Position Si... [>—

 throttle_controlPe... Perc_PWM D...
- . Perc_PWM D...

"mixed" SWS: connect SWC sender/receiver with non-
AUTOSAR sink/source; connect non-AUTOSAR ports

click non-AUTOSAR source/sink, draw line to empty space,
select Create Port = adds non-AUTOSAR port

AVAV

Connections/ports
in "mixed" SWS

WS-Browser:
select SWS, Open in Connection View context menu

Using
Connection Wizard

= Throttle_SWS - Connections = R
20.:\‘\ i ?:J?e;ca\al infout () Sender/Recsiver () Server/Client (1 )
Components with out ports Companents with in parts
Connection Wizard: [Fm.im_mnme (2) -] [trotte et (3) =
Select port type (1 )1) select components S A
L [Perc_PwM_Dutycycle_1_Bien

with outputs ( ) andinputs (3), select . Fere P Duiyenchs
output/input (4 . button

[] Show contained components \ {4 [7] ShperEantained components

4 ¢ Fier in ports

“f Filter out parts

. auto-connects ports with identical
names)

Ezisting Connections

Dynamic | Out In

Fig. 4-9  Specifying a Software System with SWC

4.6 Creating and Configuring a Hardware System
Use the Hardware Configurator to create and configure the hardware system you

want to use in the experiment. The "Insert Hardware System” or "Insert New [tem”
window contains the elements available on every hierarchical level.

You can make various settings (e.g. module parameters, channel settings for mea-
sure hardware etc.) for every hardware component using the relevant dialogs.

The Hardware folder is the folder for hardware systems (HWS) in the workspace.

1) Scalar in/out: modules; Sender/Receiver / Server/Client: AUTOSAR SWC
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Create Hardware System

Add hardware
system + target

Optional:
Insert target
manually

Insert devices

Insert signal groups
and signals

Set up hardware

Warkspace x

- o=

K Add Hardware System ...

[l
1 Impork...
!

Name systemin "Rename”
window

Workspace - x
=] Hardware
=] Hardware Sy;temsk -
S8 ES300 : ES300
% ES830_ESSoc: ESE30 (E-Target)
+-J» ES900 : ES900
+- @) VP-PC: VP-ECU
+ ] Software
- ] Envirenment
] Systems

Optional:

—

WS Browser: Highlight system,
Insert Target context menu

"Insert New Item" window: select

folder, Add Hardware System con-

I WS Browser: Hardware Systems
text menu or = button= ~

Insert Hardware System

Available Hardware System Types

ES800 System

ESS00 Sisb&m

Select HWS,
~Insert

(o]

Cancel

target added automatically

Workspace - x

=] Hardware
=1 ] Hardware Systems

P
&P 5!
) VP-P

k Insert Target

Import...

item, Insert;
"Rename” window: name object

WS Browser:

Highlight target or board, Insert context menu;
"Insert New Item” window: select item, Insert;
"Rename” window: name object

WS Browser:

Highlight device or folder, Insert context menu;
"Insert New Item" window: select item, Insert;
"Rename” window: name object

WS Browser: Double-click an object
[E= o ===

Comment

[32] LIN_Controller (LINT)

Parameter Value
Name LIN_Controller
Port LIN1

LDF File D:\Data\INTECRIOE M TutoriahLINTutorial ldf

LDF File Version 21

Baud Rate [Bd] Set values, enter comments
(columns can be sorted)

Special Baud Rate [Bd] [
Parameters J

@] afw]r]=

Fig. 4-10 Creating and Configuring a Hardware System

4.6.1

Importing a Hardware System

As an alternative to manual creation and setup of a HWS, you can import a hard-
ware description, * . hwx, created with INTECRIO, INTECRIO-RLINK or ASCET-RP
into a new, or an existing, hardware system.

The file extension * . hwx is used for two description formats (HWX1and HWX2).

<:> NOTE

Since INTECRIOV4.7.3, the HWX1 format can no longer be imported.
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After import file selection, HWX2 import is aided by a wizard (see Fig. 4-11).

WS Browser: Viorkspace - x
select start node, i.e. S T
Hardware Systems folder

or existing hardware system
or existing target (ES910/
ES830/X86) or existing con-
troller/device,

Import context menu e ot
il Systems

Import HWX2 hardware
description

Select * . hwx file

™ -
_—— -

['e —
Windows file selection window: select * . hwx file, Op’en

Import Hardware Configuration @ /

— -
Page 1/1 ‘_ —
Specify import options

Set import options Impert Options

© Mege selectimport type, Finish
©) Replace \
\

\
T ) (o) | /

e ———

HW description is imported; information, warnings,

Perform import s N N N M
errors are shown in "Message” tab of "Log Window

Fig. 4-11  Importing a HWX2 hardware description (* . hwx file)
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4.6.2

Configuring a Daisychain

The configuration of a daisychain follows a different procedure.

Insert Daisy Chain /
Import Configuration

ES830,
Insert context menu

WS Browser: select ES910 or
Ethernet Controller below

Workspace - x
SlE] Thoilc|
=] Hardware
= Hardware Systems
= @ ES800: ESB00
= [i# ES830_ES@wcc: ES820 (E-Target)
= gl Ethemet_Controller

“Insert New Item” window: I g Daisychain|
i i select Daisychain, Insert PR 4]
Insert daisy chain Yy ) P -E§ ES910: ES910 (E-Target)
" " . . — — ] Dal'_q.fchaln
Rename” window: name . ‘— © s Up-bC: VP-ECU
object- — — — — = + (1 software
+- 2] Envirenment
1] Systems
WS Browser' ) ) y; ] Daisychain * [l
Import double-click daISyChaln - Parameter Value Comment
. . . Lt Daisychain
configuration file HC: click button 5 chng_ummm par—
3 | GCF File Name N\
Or B i
ow i o Devi 7
WS Browser: . *[rapi oiyong Evae ;
right-click daisychain, " Hode [ Signal Groups | Signals |
Import Daisychain 4
Configuration contextmenu - — — — __ '/
" + file” wind Import file N7 ==
mport file" window,
Pa gpe 1: et import kind ‘ ;;’
SeleCt Conﬂ gu ratlon Please select how to obtain a configuration of a Daisychain
type, Next

@) Import existing configuration
Keep exdsting connections and OS mappings

©) Create new configuration

“"Import file" window,
Page 2:

Importfile

o |
5

Page 2 i
Select Location ;;'

enter/select configu-
ration file + path, Next
/ Finish

Please specily the file that shall be imported.

(-]

<Back | Ned> | [ Cancel ]|

“"Import file" window,
Page 3: (only existing

Import file =

Page 3 .
Choose Chain g'a’

configuration):

select chain, Finish
]

Configure \
daisy chain \

WS Browser: \

after import: select daisychain, Configure \ 26 ESS00: ESE00
. N . N =B ES900: ESS00
context menu = opens suitable configuration tool = ESST0:ES910 (- Terge)

Configuration Tool: configure daisychain

WS Browser: select daisychain, Update context
menu

Fig. 4-12 Creating and Configuring a Daisychain
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\

Pleass chooss the appropriats chain, you want o Uss for
your configuration

Chain 1 , IP-ADDR 132.168.40.44 -

Chain 1 IP-ADDR 152.168.40 44
Chain 2 . IP-ADDR s |

Chain 3 . IP-ADDR 0.00.0
[ <Back | Fnsh | [ Cancel |
= ] Hardware

=] Hardware Systems

> - > ZTEm
# [ Inputs_ES411_AD1_10ms
# [A] Inputs_ES620_Lambdal_100ms
+ [ Inputs_ES630_Lambda_10ms
= [ Inputs_ES630_Lambdal_1s
%) ES630_LA1 Pamb
@) VP-PC: VP-ECU
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4.6.3 Configuring a LIN Controller

The configuration of a LIN controller can be imported.

WS Browser: select ES910 or
ES830_ES8xx, Insert context
menu

"Insert New Item" window:

Insert LIN /
Import Configuration

Workspace %
= [ Test LN
=] Hardware
= ] Hardware Systems
=% ESB00: ES800
= @ ES830_ES&ax @ ES830 (E-Target)

= gf! LIN_Centroller (LINT)

select LIN, Insert

. L - > =4
Rename” window: name — = & ES300:ES200
Insert LIN biect - =1 ESS10: ES910 (E-Target)
OoDjeCt= — = = __ —_ = ¢! LIN_Centroller (LINT)
- = = > v
+- ] Software
+- ] Envirenment
1] Systems
WS Browser:
select LIN controller or LIN IO device, Import LDF context
2=/ LIN_Controller (LINL) e == menu- — — — — -~ <
|mp0rt * | 1df 1| Name = L\N)::::fnller commert Or \
. . . 2| Port LIN1 .
configuration file 2| double-click LIN controller ~ \
ile Version ! .
; ;I:EHFFIQB:;[N] 19200 HC: click button ]
6| Special Baud Rate [Bd] |- N o oo /
I ~
P ™~ [DFImport Wizard - Import file / ==
—
Page 1~
. Select Location
Import wizard, page 1: v

select LDF file, set
Replace ... option (if

Please select the file that shall be imported.

req ) ! NeXt [] Replace existing Corfiguration
‘ < Back Next > |
LDF Import Wizard - Select Node =
Import wizard, page 2: | e
select node, Next
Please select the Node that shall be imported:
(Be_place e nOt Set) or LINMaster(Master Nods)
Finish (Replace ...set) | |
Import file =
. Page 3
Import wizard, page 3 Selct Opions

(only if Replace ... not
set):

select additive import
(ifreq.) and frame ‘
identification, Finish~

Do you wart to perform an addive import, which means that cortroller and
device parameters will remain unchanged and existing schedule tables,
frames and signals won! be removed during import?

(] Additive import

Frame identfication by: @ Frame name () Frame ID

[ <Back ][ Fnsh ] [ cancal |

) = gl LIN_Controller (LINT)

S — poa

] Schedule Tables

— —

. o o Uh Contolle ) S sates
':;I(r;:f-i;uur:—:tli:)lr':l - 'fas 1% Inputs_Commonstatus

+[§] Inputs_CommonStatus
E"‘I] Qutputs_GoTobleep
[%] Outputs WakeUp
=] Frames
(] Event Triggered Frames
1] Unconditional Frames
= ] Diagnostic Frames
+ [ MasterReq 03c
+ [7] SlaveResp 0x3d
(. Signals

WS Browser:
after import: select item in the LIN controller
tree, Open context menu = opens HC

HC: set values, enter comments

Fig. 4-13 Creating and Configuring a LIN Controller
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E"‘I] Qutputs_GoToSleep
[5] Outputs WakeUp
=] Frames
(] Event Triggered Frames
(] Sporadic Frames
1] Uncenditional Frames
= ("] Diagnostic Frames
- [7] MasterReq x3c
+ [74) SlaveResp 0x3d
] Signals
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LIN nodes (devices) can be of type Master or Slave. You can switch the node type;
type-dependent settings are adjusted automatically.

Switch LIN Device Type

from Master to
Slave

from Slave to

Master

WS Browser: select Master  workspace %
device, Opencontextmenu,or |~ 7 TR
double-click Master device = =) Hardware Systems
= 3 E5800: ESE00
- — — = -~ - [ ES830_ES8ic: 5830 (E-Target)
7 =g LIN_Controller (LINT)
-4
— * = 35 E5900: ES900
03] LINMaster =N e =) [fy ES910: ES910 (E-Target)
Parameter Value Comment =g LIN_Controller (LINT)
1 | Name LINMaster A
2 | Node Type Master Node -
3 DeviceT:slance Waster Node = & Te E e
4 | Protocol Version + [ Software |mport LDF ...
5 | Time Base Tick [ms] | 5 23 | +- ] Environmei o
1 Systems

HC: set "Node Type" to Slave Node
optional: rename device manually

Workspace

ﬁﬂ Schedule Tables
15 ScheduleTable (0)
= ] Status

~

Workspace - x
= e T ~
=) Status

+ Ei] Inputs_CommonStatus

%] Inputs_CommonStatus

#*[%] Inputs_StatusScheduleTable
L'_“I] Qutputs GoToSleep
1 [5] Outputs_ScheduleTableSelect
[7] Outputs_WakeUp
=] Frames
+ [ Event Triggered Frames
=% ] Sporadic Frames
+ L3 Sporadic_Control
@ SporadicFrame
#- ] Unconditional Frames
S-Jj Diagnostic Frames
+ 5] MasterReq 0x3c
+ %] SlaveResp Ox3d
+ (] signals

WS Browser:

N %] Outputs_GoToSleep
> %] Cutputs WakeUp
AT = Frames

+- (] Event Triggered Frames
+ (] Unconditional Frames
= {_] Diagnostic Frames
+[5] MasterReq Ox3c
+ [ SlaveResp tx3d
+- ] Signals

schedule tables and sporadic frames
removed, status signal groups
deleted, direction of diagnostic frames
inverted

select Slave device, Open context menu, or double-click

Slave device
HC:

set"Node Type" toMaster Node; optional: rename device

manually

Workspace - x
=) Status
+ [5] Inputs_CommonStatus
E‘ﬂ Outputs_GoToSlesp

Workspace

(%] Outputs WakeUp

1. Frames
+ 2] Event Triggered Frames
+ ] Unconditional Frames
= ] Diagnostic Frames
+ [ MasterReq 0x3c
+ [7) SlaveResp Bad
+- ] Signals

> = (] Frames

\-Jj Diagnostic Frames

- x
é "
Nﬂj Schedule Tables
=] Status

+ Eﬂ Inputs_CommonStatus
Eﬂ Qutputs_GoToSleep
%] Outputs_WakeUp

- [l Event Triggered Frames
(] Sporadic Frames
# ] Uncenditional Frames

+-[4] MasterReq Bx3c
-] SlaveResp Ox3d
+ (] Signals

empty folders Schedule Tablesand Sporadic Frames
created, direction of diagnostic frames inverted

add and configure schedule tables and sporadic frames;

create additional status signals

Fig. 4-14 Switching the LIN Node Type
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4.6.4 Configuring a Bypass

@ NOTE

Service-based bypass on an ETK with 8 Mbit/s is not supported.
Starting with INTECRIO V5.0.1, FETK bypass on ES910 is deprecated.

After the bypass device is added (see Fig. 4-10), a bypass is configured as follows.

= Hardware
=] Hardware Systems
. WS Browser: select ETK/ 5 0[%90“5900
N = ES830_ES8xx : ESB30 (E-Target)
etting Up a Bypass XETK/FETK/XCP bypass, Open ) 19 CAn. Cagtrole (CANT
context menu, e
X . = g/ Ethernet_Controller
or double-click bypass device )
B2 ETK_Bypass f=E == - @ ESOOD:ESO00
" Parameter Vaue | Comment | . = [ffy ES910: ES910 (E-Target)
Import * .a21 file T [Name ETK Bypass | o =g CAN_Controller (CAN1)
2 | Decryption Ki i
3 "5“?"‘“’;:‘"’ L # _CAN
B e 2 - =g} Ethemet_Controller
I I HC: gnter de_cryptlon . o R
key, if req., click button a m,p.;.,p'
/ 3 VP-PC : VP-ECU —13
_— e el e ™ +- (] Software o
7 Or % ] Environment Import A2L .
(] Systems Import...
WS browser: select ETK/XETK/FETK/XCP Brport..

bypass, Import A2L context menu

Copy
) X . . ;
< file selection window: select * . a21 file, Open
Import A2L File [
> 1supported= __ —
. ) N ~ Choose Device Definition to be Imported
Select device devicein *.a21 file ETRET T dnome e BT ST L sover
(optiona|) E@ﬁﬁ;ﬁ?yﬁéﬁﬂi :\e contains deﬁnmnns;(r several XCP '
¥ Plase seiect e devics o e used e SE|ECT dEViCE,
Pee device to be used from the list ., m activate Option

Instance_three
Instance_two

(ifreq.),

Next or Finish
[ Addtionally display ETK device types fe.g. for dmETKs)

Import AZL File ‘

Choose Service Based

second FETK, 1D 6 (EEH

Select SBB version

Bypass Version to be Imported

(ETK/XETK/FETK The selected A2L file contains definitions for multiple versions of * [ < Back H Hest > ] [ Cancsl ]
bypass, optional)

Service Based Bypass. Please select the version to be used. [ <Back ][ Fmsh | [ concel |

~

~
©v20  Supports up to 32 active senvice poirts ~>1su ppo rted
Compatble wth ES830, ES910.2 2nd ES910.3 1 .
SBBversionin
@ Va0 Supports more than 32 active service points .
Compatible with ES830 and ES310.3 only. *.a2l file

select SBB version for import, Finish

[ <Back [ Fmsn ] [ cancel |

HC, "Signal Selection” tab:

(121 ETK Bypass [E=HEch
elect bypa
S Gt bypass Raste Selscted Signals
signals =[5 UN_By BT | |[ tocation signal Deta Type _Signial Offset

0l_rs fi

I m || R Em ER @R
s (1) sele

intern sint16_02_|_sint16_R01 sint16 ]
ctraster g | ien

N ) : (&) list of selected signals
" to add signals to . {
[E——
Signal Hisrarchy o Available Signals .
- g R (2) limit list Lni Signal (3) select Slgﬂal(S).
sint . I =
SEe ofavailable |, . context menu Select
gij:::;%i? Signals intein s\nt1E_U3\sml1E_HUT sml U

B LsiA0n intem sint16_06_|_sint16_Ri Select
2 s oo - |l ks
. . Copy Neme
Adjust signal Parameters | Servics Point Selection  Signal Selection | Service Points | Signal Groups | Signals |
groups and signals

HC: open signal group or signal editor, adjust options

Fig. 4-15 Setting up a Bypass Device
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The service point descriptions for a service-based bypass are provided in the
* . a21 file. The user selects the actually needed service points and signals after
importing the * . a21 file.

WS Browser: select ETK/XETK/FETK bypass device with
service-based bypass * . a21 file, Open context menu, or
double-click bypass device

1= ETK Bypass ‘{— SBBV3only

Setting Up Service Points

Clusster] Time| Tolerated | Reaction| Time| Tolerated Reaction On Lost] *
Name T Cluster| Priority| 4| 48| out Lost |OnLost 3 4F| % out | Lost Communication |
. . [ms]| Cycles |Commun [ms]| Cycles m
Select Se.rVICe. point 1 [MySer] 1 1 1 ] [C1|[#1[ 785 1 | Execute Calback
functionality 2 [WySer] 1 1 2 785 IE RS =

4 & - read/write (receive/send) before function execution
5l execute orig. function (no add. raster/memory)
1t 7k : read/write (receive/send) after function execution

1
Parameters  Service Point Selection | Hooked Service Point Selection | Signal Selection | Service Paints | Signal Groups | 5

HC, "Service Point Selection” tab:

) } E=8E=E )
set up service point(s), - — :
setuperror behavior forsend \ -
Signa| groups _____ ~ ‘ Found: 255 of 255

if necessary, use "Filter" combo )
box to limit list of service points j  [eeueewarpsaration

‘ 1% SBBV?2
/ Raster Usage/only

1%
Workspace /
— @ ETK_Bypass / o] Signals ‘
=~ K
RN 1y airit 01

[ MyServicsPaint_D1_before_recsive_from_ECU
[5] MyServicePaint_01_after_send_to_ECU

=1 ¥ MyServicePaint 02
[ MyServiceFoink_02_hefare_recsive_from_ECLI
[£] MyServicePaint_02_before_send_to_ECU

HC, "Signal Selection” tab:

Select and adjust select signal group below service point, add signals (see
signals Fig. 4-15)

open signal group or signal editor, adjust options

Fig. 4-16  Setting up Service Points (Service-Based Bypass)

@ NOTE

Service-based bypass on an ETK with 8 Mbit/s is not supported.
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In connection with Distab17, the concept of service point configuration extends to
the hook-based bypass. You have to set up hooked service points before you can
select the signals.

WS Browser: select ETK/XETK/FETK bypass device with
Distab 17 * . a21 file, Open context menu, or double-click
bypass device

= ETK Bypass = = 5

custel] Time | Tolerated| Reaction On
Name | o ® | Cluster| Priorty| Select{ out | Lost Lost Filter -
P tms]| Cycles | Communication

0.08 1 | Execute Calback| Found: €of

Setting Up
Hooked Service Points

Select hooked
service point
functionality

ServiceP 05
ServiceP 08|
ServiceP 07|
ServiceP 08|
ServiceP 09|
ServiceP 10|

Parameters | Service Paint Selection  Hooked Service Point Selection | Signal Selection | Service Points | Signal Groups | Signals |
HC, "Hooked Service Point Selection” tab:
activate required hooked service point(s),- — — — ~

if necessary, use "Filter" combo box to limit list of |
hooked service points

Resourca Working Area Usage

| 9%

OEEEEE

1
1
1
2
2
2

@[] [wr]=

1
1
2
2
2

Workspace
BN R T Fvpass
= I# MyServicePoint 05 Hooked
P& MyServicePoint_0S_Hooked_receive_from_ECU
ﬁ IMyServicePoink_05_Hooked_send_to_ECU
= 137 MyServicePoint 08 Hooked
Fi] MyServicePein_06_Haoked_receive_from_ECLI
@ MyServicePoint_06_Hooked_send_to_ECU
= 3§ MyServicePoint 09 Hooked
E MyServicePoint_09_Hooked_receive_from_ECL
[=5] MyServicePaint_09_Hooked _send_to_ECU 2

< | (&

__Systems —

HC, "Signal Selection"” tab:

Select and adjust select signal group below hooked service point, add signals
signals (seeFig. 4-15)

open signal group or signal editor, adjust options

Fig. 4-17  Setting up Hooked Service Points (Hook-Based Bypass + Distab 17)
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4.6.5 Importing a CAN Configuration File
After a CAN device is added (see Fig. 4-10), you can create signals and frames
manually, or you can import a CAN configuration file, i.e. either a CAN database
(* .dbc) oran AUTOSAR-based file (* . arxml). Both classic CAN and CAN FD
(ES910+ES922 and ES830) are supported.

Importing a CAN Config. File

WS Browser: select CAN_IO device, Import CAN

Configuration context menu, ([fgigie

or double-click CAN_IO device,

Parameter Walug
1 i 1 [ Name CAN_ID
click buttoninHC . =
i i 2| CAN Confi tion Fil
Open import wizard = CORETONER) 1
— — efault Byte Order blgsendian (Motorola)|
4 ier Type | standard (11 bit)

"Import CAN Configuration File" wizard, 15t page:
select/enter * .dbc or *.arxml file (_.|), Next- — ~

Select CAN config.
file, bus node,
import options

"Import CAN Configuration File" wizard, 2nd page:
select busnode, Next - — N

nfiguration File

Import Options
Please specify the options for the import
"Import CAN Configuration |
File" wizard, 3'9 page:
g:e - select frame identification
- mode, set options, Next ~ 3
[ Invert Directions (Import Counterpart) \
[] Discard Existing CAN-I0-Configuration \
[] Delete Unused Signals afer Import
\
1
I
Help < Back Next > !
|
Se|ect CAN frames \l Configuration File - : . > ’
Frame Imparter Details "Import CAN Configuration File’
Plesse select the Frames to import Wizard, 4th page: 4__ —
EEE & oo
use filter Select/ Deselect All (] [W] Select/ Deselect All
Frame Name - Conlcw:gﬁrjalmn & B o & Frame 1D
Finish import Frame 1D in Model
2 select framesin | o2 P &
B23 i K (x33883 M| O *L (x33883
e sz CAN COﬂfIg. file oasg /¥ | O 3L D3B2FE
orkspace - x v— . 5 =
B o = for |mport/’jf“f:c7 h o
=] Frames — - -
+ 5] B19 0c2edaf select frames in existing
+ - [] B20 0x31524 . ) .
+ B B23 0x28083 configuration
+ [ B24 0x3b2f8 \
+ [=] B2T 0x42957 Help <Back Cancel
=] Signals L X ..
= B19_Mode Selection complete = Finish
=1 B19_51_M0 N\ - !

=1 R1G €1 A

Fig. 4-18 Importing a CAN Configuration File

ETASINTECRIO V5.0 | Getting Started



53 I INTECRIO Quick Guide

4.6.6

4.7

4.7.1

Exporting a CAN Configuration

<:> NOTE

Exporting a CAN configuration as * . arxml file is currently not supported.

After you have configured a CAN device, you can export the configuration as CAN
database file (* . dbc). Both classic CAN and CAN FD (ES910+ES922 and ES830)
are supported.

Exporting a CAN WS‘Browser: select CAN_IO Uk_slp ==
Configuration device, Export CANdb context |~ & mﬂ i
menu = 1] Hardware Systems
. . . . - &J» ESB00 : ES800
Windows file selection window: = IF ESE30_ES8ocs ESE30 (E-Targed)
enter path and name for * . dbc = @ CAN Controller (CAND)
- - a
Start export fITOm file, Save <@ ESB00 : ES900
CAN_IO device 4 =y ES10 : ES910 (E-Target)
/ =+ gf/ CAN_Centroller (CANL)
+ o
=1 Softy Open ...
. . 4
v CAN configuration saved as SOp msen.
Export CAN * _dbc file: s Import CAN Configuration ...
configuration as . o ) - Envii[ Export CANdb .. |
+ dbe file information, warnings, errors AN L

shown in "Message" tab of "Log Window"

<:> NOTE

Some items in CAN config. cannot be exported:

empty receive frames / multiplex groups
HC parameters not available in CANdb format

Fig. 4-19 Exporting a CAN Database

Setting Up a System Project
The system project (SP) combines one hardware system, one software system,
and - optionally - one environment system to form an overall project.

Inthe system project, the signals provided by the hardware are mapped to the sig-
nals available in the software and the sequence order of the processes deter-
mined within the scope of the operating system configuration.

Creating a System Project
The Systems folder is the folder for system projects in the workspace. It can con-
tain several system projects, although only one project is active at a time.

This section describes the creation of a system project for rapid prototyping. Cre-
ating a system project for virtual prototyping is described in section 4.11 "Virtual
Prototyping"”.
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First of all, create the system project (SP) under systems, integrate the hardware
system (HWS), software system (SWS) and environment system (ES) in the sys-
tem project.

Create System Project

Create system
project

Include hardware
system

Include software

system

Optional: include

environment system

WS Browser:

context menu

System Name:
‘ sp_s00| |

[ Make the new system the active system.

Cancel

WS Browser:
select SP, Add Hardware
System context menu

Add hardware system

Select a hardware system.
ES800 1

Insert > Create System, [@] button, or
Systems folder and Create System

specify SP name in naming window
1

(] Hardware
] Software
] Environment

+- (] Hardware
+- ] Software

+ (] Environment
=] Systems
=~ B (| 5P ESB0D
Workspace - x

= W5_tutonal

- ] Hardware
(] Software
(] Environment
] Systems

[ARREINNS

|
‘ Add Hardware System ...
Add Software Svstem ...

00 Workspace
-

Select HWS, +- ] Hardware
i - +- [ Software

click OK ~ +- ] Envirenment
N\ =] Systems

N = [ SP_ESB00

Concel ~ o W

Ly “ [y ES820_FStioc
&& 05 Configuration
gl CANT
) # gi Ethemnet_Controller
WS Browser: Workspace

= WS,_tutorial
# ] Hardware
# ] Software
# ] Environment
= ] Systems

o @

select SP, Add Software System
context menu
Software Systems

Software Systems:

Onen in View

click OK - —
~

Workspace

select SWS, ‘ A Softwsre Sysem ..

Add Environment System ...

- x

= WS_tutorial

+- (] Hardware
@ \ +- ] Software
+ (] Environment
N Ny =] Systems
WS Browser: ~ X @g?ﬁ;’
select SP, AddEnvironment System - If—ﬁ%
context menu: select ES, OK- — — — = P+ @

Fig. 4-20 Creating a System Project
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4.7.2

Connecting Hardware and Software
You must connect hardware and software before you can generate an executable
prototype.

By default, each hardware device is displayed as a set of two blue blocks. Hardware
channels that can be connected to the signal sinks of the software system are
arranged at the right side of one block. Hardware channels that can be connected
to the signal sources of the software system are arranged at the left side of the
second block. You can add/remove hardware blocks manually.

Workspace x
WS Browser: Z

- [) Hardware

open SP, [e| button or 0 softere
select SP, Devices context menu #- (] Envionment:

=] Swstems

S8 | Throttle_SP

.

Connect Hardware and
Software

Unused devices: Used devices:

Add/remove e e LQ—ID
hardware devices | ‘
(optional) . .
Select HW devices Select HW devices
in"Unuseddevices" in "Used devices"
. << .
field;  =» field;| =<
button, OK button, OK
\ J
Cancel
Workspace x
WS Browser: -
. . + [ Hardware
Show system select SP; Open in View context # (1 Software

project in PC

+

uj Environment

menu or double-click SP

=l Q Systems
S8 | Throttle_SP
[:§f System - SP_ES830 k Open in Yiew, .,
[l SWS_ES930 L= Daisychain.Daisychain
{ Converter.highTime1 -} outputs_ES930_MIO1_Digital CH1.ES930_DO1_CH1_ActiveTime
Connect sources { Converter.period1 Outputs_ES930_MIO1_Digital_CH1.ES930_DO1_CH1_PeriodTime
X | Converter.highTime2 Outputs_ES930_MIO1_Digital_CH2.ES930_DO1_CH2_ActiveTime
and sinks { Converter.period2 Outputs_ES930_MIO1_Digital_CH2.ES930_DO1_CH2_PeriodTime

PC: click source (sink) and draw line to sink (source)

Or
WS: select SP, Open in Connection View context
[ SP_ES930 - Connections [oiE =
Show port types
@&l OScalwin/o O SendewReceiver O ServerClient ( 1 )
Components with out ports. Companents with in ports.
SWS_ES930 (2 ) ~ Daispchain Daispchain v
-.
e |
4
[ Shaw contained components [ Show contained companents

Existing Connections

Import connections

Dynamic  Out

(5) Connection Wizard:
_ "~ Selectport types (1)), select components with

W|S: 5P | CHWCC " outputs (2) and inputs (3), select output/i2n)put
Select SF, Impor onnection 4), [ button, Dynamic mode on/off (5
context menu “) Y ©)
"Import Connections" window: select (~ connects ports with identical names)

HWX file, Open
Connections are imported in a name-based way; existing connections are not overwritten.

Fig. 4-21 Connecting Hardware and Software

1) Scalar in/out: modules; Sender/Receiver: AUTOSAR SWC; Server/Client not sup-
ported for hardware connections
2) no "Dynamic" connection mode for SWC connections
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4.8 Configuring the Operating System
The configuration of the operating systemis a very important task when creating a
real-time prototype.

The operating system (OS) determines the processing sequence of the tasks and
processes or runnable entities (RE) which compete for the processor and, if nec-
essary, toggles between the execution of different tasks. All the necessary set-
tings are made when the operating system is configured.

4.8.1 Automatic OS Configuration
INTECRIO offers several possibilities for automatic OS configuration.

] ] ] WS Browser:
Gutomatlc os conflguratloD System > OS Auto Mapping,

button (all processes/RE/signal
groups/ISRs of active SP)

) OSC: select 0s Configuration, Auto Mapping context
Configure entire
os menu

@ NOTE

System > OS Auto Mapping / [€] Auto Mapping
delete existing OS config.

aion
Auka Mapping I
a3

Map Unused

Clean O5

Import ASCET OS5-Description ..,

Y

= tasks and ISRs are created, all processes/RE, signal
groups, ISRs are assigned

A OSC:
Assign U”‘/‘Fsgzd select0s Configuration, Map Auto Mapping
Sig;c;f:fiﬁzs wic Unused context menu TN
) . . Import ASCET OS-Description ...
= unused processes/RE, signal s ’

Clean 05

groups, ISRs are assigned, new tasks
and ISRs are created if necessary.

all processes displayed j OSC
-~ ES300 open "Hardware" tab, select HW inter-

LIN_Cortroller

., DITICORE rupt, Auto Map Interrupt context menu

Configure ISR

I == |=|SRiscre- =G 15Fs -
uto Map Interruy =44, I1SR_LIN_IO_1
I atedandsetup, ?.’..u@,. Actions
il 1 lap Unuse: i 'Lq ntemupt
SW tasks are E
Software | Environment Hardware - LN
created, and =1 Soltwars Tasks
H H B =g SWT_LIN_IO_1_SlaveResp
non-polling receive signal groups are B Ao
H g LIN_IO_1 SlaveResy
assigned G ot »
L.gf LIN_IO_1 SlaveResp =l
A All processes displayed j OSC . . .
Assign unused - Est000 open "Hardware" tab, select HW device,
signal groups of ¥ : Map Unused context menu
A e K_Bypass
HW device = unused signal groups are mapped to
¥ wwewmrene | appropriate tasks
[v} LEp s = Software Tasks |5
Software | Environment | Hardware S B_ETK Bypass UNI Byp_BO1 receive

= Actions
&g ETK_Bypass.UNI_Byp_BO1_receive
. [=] ETK_Bypass.UN|_Byp_B01_send
=g Event
@ ETK_Bypass UNI_Byp_B01_receive
e B_ETK_Bypass_UNI_Byp_B02_receive
#-i% B_ETK Bypass_UNI_Byp_B03_receive
= B_ETK Bypass_UUNI_Byp_B04 receive

-

Fig. 4-22 Automatic Operating System Configuration
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4.8.2

Manual OS Configuration

Manual OS configuration is also possible in INTECRIO. You can configure the OS
from scratch, or you can use manual configuration to adjust the results of auto-
matic configuration (see Fig. 4-22).

First, you create the necessary timer and software tasks and ISRs. The Init and
Exit tasks have been created automatically.

Workspace Browser: Workspace - x
Set up Operating System ) == pytton or double-click = @ Throtte
i +- ] Hardware
0S Configuration - ] Software
+- (] Envirenment
=] Systems
4 Prototyping_SP - ES900 - ES910 - OS Configuration === B @ ::‘Ezg)';mg'sp
Open OS =& 05 Conguatin [ allprocesses asplaved (1) 5B Es910
configurator @ = [B) Thottle_SWS
EE L =53 Function_Throtte = g Sys
1@ Actons ERE—— +- 18] Throttle_SWS
Eg E’:‘( -] ) Processes + L!J Environment

@ int_OneStep_throttle_control
‘ﬁ irt_Start_throttle_control
4 it_Teminate_throttle_control
= throttle_stimuli
(=] Processes
& it_Onet .
G t_Start OSC

@ rTem Selectdisplay mode (1), select
Software | Environment | Har oS Configuration node,

- [ Software Tasks

General settings

24 set values in the input field
= 05
MName 05 Configuration
RT Enable False
Status Standard
OSC:

select applicationmode, TSRs folder | (o triepina S -E0- 8910

(RTA-OSEK) or software

Create tasks and
ISRs

Tasks ":Older'y -8 05 Configuiation Rename...
i D Deethpptlede
o ———- Add Timer Task or i Init oy F————
o Eni B Llean AppMode
, \  AddISRorAdd Task Pl _
/ | context menu o e o
| AUTOSAR: Tasks folder, ety ok an
Enter name of new Task ] Add Task context menu -4 05 Conliguration o, [
! g It e
Hame: g v o Bt R .
S~ — - Empty Folder
:
naming window opens Empty Folder

Fig. 4-23 Setting up the Operating System
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Next, you set the properties of the tasks you have created. The properties of the
Init andExit tasks are defined automatically by INTECRIO. Then you assign pro-
cesses or RE and signal groups to the tasks.

Configure Tasks

properties

OSC: select task

L& Prototyping SP - ES900 -

False

OSC, lower field: input field

B4
E--a Q5 Configuration E|-:l' s
B imer las
aué‘.} g;rmp ode Name Task_10ms
[ Task ID not yet assigned
H -l Actions
Select task E Evert ‘;"°"ZY gm
: Erol .
OSC, input field: Delay 0
. Execution Budget 0
aCt|Vate propertY' SeleCt or Max. Number of Activation 1
enter value Monitoring False
Exclude from Tracing True
; [Monitoing |18 =
AdJUSt task Exclude from Tracing

Task ID

Task_10md |
i

4 Prototyping_SP - ES900 - ES910 - 05 Configuration = 5|
E Al processes dplayed v

& 05 Configuration
L

5-18] Throttle_SWS

Task_10ms £ Function_Throttle
OSC: : 143" throttle_control
vent
Eaim| - Processe
drag i

Exit

Assign processes/
RE manually

Assign signal
groups and events

Delete empty tasks

ETASINTECRIO V5.0 | Getting Started

process / RE

15Rs

i N 05 Configuration rocesses displaye
from "Software"/ Softwa| 2 ¢ gual Al processes dplayed
" . " L =101 AUTOSAR_SWS
Environment” tab =0 e
a Runnables
to task folder - Tﬁ °Ca
< Gy initislize
G200 o O Pvm— [ Hardware |
OSC: EE) E'i Configuration Al processes displayed ~
. # (4 UserAppMode
drag object s O o
n _ ﬁlﬁ Exit emDevice
from : Igaéci % ol E ‘*%“LES e
ware tapb 1o =17 Software Tasks e TemperatureAlam in
task or 5 SWT_SystemDevice_TemperatureAlam_in /— Emw
9 %y UserWatchdog_in
Actions/ @ B pac Software | Environment M
Runnables

folder (g8 +[57) or Event folder (i57)

OSC:

select0s Configuration
(deletes all empty tasks and

ISR), application mode (deletes

empty timer tasks) or

Software Tasks folder (deletes empty SW
tasks), Delete Empty Tasks context menu

Fig. 4-24 Configuring Tasks Manually

=&

Clean Apphode
Eé Delete Empty Tasks [ Delete Empty Tasks
[} 5

[=-&8 05 Configuration

Auto Mapping Y UscrippMode
Map Unused Rename.

Impart ASCET ©5-Descr add Timer Task

Clean 05

Ad

Empty Falder

k Delske Emply Tasks
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Interrupt service routines (ISR) are configured similar to tasks. Each ISR is

assigned one HW interrupt and the necessary processes and signal groups. For
some HW interrupts, the trigger event can have sub-events with individual pro-
cesses/signal groups.

Configure ISRs

Set name and
priority

Assign HW interrupt

Assign processes /
signal groups to
ISR

Set up sub-events
(Event
Dependencies)

The following will delete all
empty tasks, not only ISR

Delete empty ISRs

OSC: select ISR
1= @ OS Corfiguraton OSC, lower field: input field

(4 UserAppMode

L& SP - ESB00 - ES10 - OS Conf

5 Init &4
Bxit = ISR
B‘L\l ISR Mame ISR_SystemDevice
) Priority 1
H [ Actions Exclude from Tracing  True
ey Intemupt Monitoring False

input field: enter name, priority, etc.

4 5P - ES900 - ES910 - OS Configuration o= ==

OSCZ =4 05 Configuration All processes displayed -
i (4 UserAppMode
drag HW interrupt (a,) - fw =@
from "Hardware" tab to ---ﬁ' = - 4, TN
Interrupt folder é’_;e e G =) CANt
o (@}m—m - dl, CAN_IO
"EI S;E;al’re Tasks Software | Enviropslent  Hardware
g ——

OSC:

drag process from "Software” tab or signal group from
"Hardware” tab to Actions folder

OSC, -4 05 Corfiguration All processes displayed N
"Hardware" tab:| Sgn =
Select event » =t S e o o 200
(), press o R
<CTRL> and at o I %g]fc":fi:;j;'ﬁ“my
the same time BT o )
dragevent to () Seftnare Tasks ohmere | Emir T S
Event Dependencies folder - <

pboth tabs: &, ISRs )
drag processes/signal Eug ELETK /
grOUpS tO Event =] u Evert Dependencies

<event name> folder 5@ EENEEREEE

: fi] ETK_Bypass._10msBP_receive_from_ECLI
- SL\; Intermupt

ER}

OSC: Auta Mapping
. . Map Unused

select 08 Configuration, P ra—

Delete Empty Tasks context menu G

| m Delete Empty Tasks

Fig. 4-25 Configuring ISRs Manually
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4.9 Generating Executable File
The Build process more or less runs automatically. You simply have to set a few
options and start the process.

WS Browser: Warkspace e oo}
Generate Executable File . SWE] 1ot | = =¢.f-
Tools > Options; WS context o O Hardwar % L rraware o

. . + ) Software
menu Properties; _ + (] Environment
SP context menu Properties = Sustems

8 [ Throttle SP

Application Wide Options Use RiC
Properties... R
B (] Scripting L
Set UP build ] Project Intearation
options - General Integration Options
Tools

ASAM-2MC Generstion ] Use checksum based dependency analysis

i) Geners| [] 1gnare source comments on checksum computation

Workspace Properties

] Scripting
] Project Irtegration

E Build Directories
(] Common Result directory

1] Graphical Modeling D:\ETASData\INTECRIO® &\Tutorial{Throtte \Results E]
(] E-Target Corfigurator

System Properties

] Project Intearation
s Build

Files Build Properties
y el DDCE;:S::m [T Activate custom build hooks
] [F] Activate debug code generation
Generate Code left side: select D e
R Activate required port connectivity check
Project
Integration

and sub-entry
Integration > Build /

 button: generate

executable file AUTOSAR version  derived -
Integration > Rebuild / right side: set Build options, OK
& button: regenerate

executable file o ) [Ceancel | [ oy |

Integration > Generate / ¢ button: only generate code
Integration > Clean / [# button: delete generated files
Integration > Abort / (% button: cancel generation

Fig. 4-26 Generating the Executable File

4.10 Experimenting
The functionality needed during the execution of a measurement and calibration
task and which is used during the preparation of the individual subtasks is mainly
integrated in the ETAS Experiment Environment. It is used to select measure and
calibration values and their arrangement in various windows such as the oscillo-
scope, bar display or calibration editors.

@ NOTE

Beginning with V5.0.4, INTECRIO supports ETAS Experiment Environment V3.8.4.
ETAS Experiment Environment V3.7 is no longer supported.
ETAS Experiment Environment V3.9 is not supported.

Instead of the ETAS Experiment Environment, you can use INCA V7.4 with
INCA-EIP to experiment with an ES800 hardware system.
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4.10.1 Preparations for Experimenting

An empty experiment is created with each system project. First of all open the

ETAS Experiment Environment (Fig. 4-27),
ES800) connected to your computer, and
toolbars are displayed (Fig. 4-28).

Open Experiment

then select a hardware (ES900 or
ensure that all necessary windows and

WS Browser: Tools > Options

(] Documentation
(] E-Target Corfigurator

Environment

(] Graphical Modeiing
() Project Integration

/

= == =

Change will be effective the next time a workspace is opened

option must be activated

Set experiment E e « ‘
options
‘ oo =) ‘
WS Browser: Workspace =
X = Throttle:
make SP active system:; [E] button, v
Experiment > Open Experiment or g E:“ffwa’a X
. + mviranmen
Open Experiment context menu = () syseems

=N | Throttle SP

Openin Yiew,..
Cpen in Connection Yiew ..,

— Open Experiment .,
- P —

-~

@ Experiment Environment

Fle Edt View Bperiment Instumentaion

7

[Default.eew] - Default.eex o X
FlexRay Tools ?

[
(P s Bl S G @G b

= (] osMonitaning
@ (] throttle_control
@ (] throttle_plant
@ (] throttle_stimuli

|z) Workspace E... | TExperiment Ex...

[ Application Log

IO @ H R A BB DB - BusConfg -

|&2] Workspace Elemer + & X m L2l Instruments X

Search & Filter # . . I . ~ | Standard Instruments
e S

[ACkear "Search Resuts” ongo [ Use Re

Filter Options. M 7 Segment Display |

erator \{ Dala\nqgar\{ Instrumentation

My instrument Styles
Automotive Instruments
INTECRIO Instruments:
LABCAR Instruments

v B Pro.. B VP... L2 In...

< >

- X

‘ Time Component Message

[ Application Log | T8 Hardware Output

[ || @[ Disconnected

|| stopped || Simulationtime || Not started || Scipt recorder die ||| Defauk ]

Fig. 4-27 Openingthe ETAS Experiment
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Set Up Experiment
Environment

Select connected
hardware
(if neccessary)

Show docking
windows / toolbars

Set EE experiment
options

EE:
more than 1 hardware with
the same simulation system

click blue lamp in bottom bar

Hardware Selection

[E=N o =)
Multiple hardware of type ES" " has been found.
Flease select the hardware for target connection

You can change your selection by double clicking
on the blue LED in the status bar.

ES/m 192.168.40.11
ESIT 192.168.40.16

connected to PC = double-

5] Workspace Elem... ") Experiment Ex... I |

[ Application Log

e, e
[

rator

Time

I Companent

| Message

[ application Log | B Hardwsr=Wutput

@[ Discomnested ||

Rt

/

-

—

|
Select HW to be used, OK

EE: Tools > Options

"Options” Window: Set
properties on the pages,
then OK

Instrument Properties

[ Show advanced instrument propertiss

Check this item if you want to see advanced instrument properties (task
‘assignment / implementation value) in the first tab of the PropertyGrid
when selecting an instrument

[ ok ][ Canced ][ epiy Help

0K
) Experii Envi VE™E [Default.eew] - Defar
EE . Fle Edit ' Wiew | Experiment Instrumertation  HexR
. . e Full Screen Fi1
View menu, selectwindowor |: D8k .. R
toolbar; V52| Workspi| [ appication Log
Search&Fi| &)
toolbar context menu, select | (22l & Hadner Ouau
‘@| Workspace Hements
toolbar - =
T EHEHR 1 7] Clear " || Experiment Explorer
= lear "Sez
6| v | InstumentationT oalbar E} BexRay Elemerts
— Filter Oplic
v | ExperimentT oolBar ;j Bus Communication Monitor
[7 FileToolBar Instruments
[v] SimulationToolB.ar WP Execution Mode
AL
Froperties F4
s el
FlexRay Prefemed Instrument Selection
- Global
Event Hooks Scalar Measursmert: Edit Box -
- Experiment Explorer
- Instrumentation
e Dy Macros | S0t Croctns
5 Amray Characteristic: Table Editor -
- Signal List
- Parameterization
Signal Souces Matiix Charscterstic Table Editor -
Workspace
DL Characteristic: Table Editor -
20 Lookuptable Characteristic: Table Editor -

Fig. 4-28 Setting up the ETAS Experim
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4.10.2

Creating and Setting Up Measuring and Calibration Windows
Arange of instruments is available for displaying measure and calibration variables.
You can create any number of oscilloscopes and other instruments; instruments
of the same type (except oscilloscopes and table editors) can be grouped in one

measuring/calibration window.

Create Measuring and
Calibration Windows

EE:

Display
LInstrumentation”
field

click Instrumentation tab

EE, "Instruments” Window:
select symbol, drag to "Instrumentation” field

@ Experiment Environment VBT [Default.eew] - Defal
Fle Edt View Experment Instrumentation FexR
iDUHE 9-2-: B-B-B-)

|&z/Workspace Ele... ~ & =
Search & Filter ¥

0 pocem [ AUD | _Sem 4 ¥
51 @ Throttle_sp

@ [l ETCSianals

@ [ 0sMenitoring

Instrumentation

Create window with
instrument

[ Signal Generator \( Datalogger \[ Instrumentation

A

Adjust size

/" Layer

A <Mo Signal>

EE, "Layer” field:
select measure/calibration window,

drag the handlers

M Instrum... ~ 3
Standard Instrurents

#
Edit Box

A

~

by

E

Image Control

(&)

Knob

[
=1 )

—

ED

A

Needle

i .Gruup > . 1

. P <No Signal>

Fig. 4-29 Creating Measuring and Calibration Windows
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You can set up each instrument individually.

EE, Oscilloscope:

Set Up Instruments select display area, AR EEL Y
. | TOomr

axisor channel,goto |}

" . n . 80,0

Properties” window .

40,0
E 20,0
Set up oscilloscope . . L an
Properties” window: |f b ! p b 4 5
. . E 0:00 [sec]
adjust properties of i - _

i . E‘Sly\a Name Misible | Task
display area (a), axis (b, Il —  thuottle_stimuil. Y Ferc_Desied_Postion [ Tak 10ms &
d) or channel (C) —  thiattle_contiol_B. Perc_Actual_Pastion [ Task_10ms

B Coloars b
E¥Properties ActiveAx\sgc\ur) [ 227. 227. 227 B Label (C)
Inactive Auxis Color [ 265, 255, 265 _ LabelFamat " ZDefault
38 (a) Text Calor I o.0.0 =l
T B Mise = Ml Black
Grid Calor [ LightGray Tracking Enabled | True Data Visible Tru_e
Scparator Color~ [0] DarkGray B} Number Format Line Sle Solid
Strip Color [ White Number of Decimals | 1 Starease | False
Toolbar Color [ ButtonFace E Range Thickness | Thin
4 Misc Maximum Value 7B B Colars s d ‘
Grid Enabled True Minimum Value 34 Background Color 1 [ White E|
Height/\w/zight 1 ‘ Background Coler 2 [] 230. 255. 230
- Fareground Color Il Black
Grid Color \ B Mise
5 Properties |5 VP Execution... L£}Instruments Span 4s 60Bms
Stop Auto Scroll Timespan 1
E Wrap Around Mode "Clear’ Opiions
Timespan Overlap 0
EE:
Set up other select instrument, display
instruments " P _t " . d |- throttle_control_.Abs_Eror_Counter []
roperties" window P
v R X |
"Properties” Window:
Lsbel Background Color  [_] Transparent . .
Label Formet ZDefault set up instrument properties
Label Height 15
Label Text Alignment Middlel eft
Label Text Color Il Black
> Pointer
> Scale
v Scale Range
Autoadjust Scale Range -
Maximum Value 100
Minimum Value 0
Range Indicators (Collection)
> Scale Text
> Value
Autoadjust Scale Range

Automatic range extension of the max and min values.

F5 Properties | [ VP Execution Mode £l Instruments

Fig. 4-30 Setting Up Instruments
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4.10.3 Assigning Measurement and Calibration Variables
The measurement and calibration variables defined in the project are listed in the
"Workspace Elements” window. You assign the values to suitable instruments.

"Workspace Elements” window: select elements,

Assign Measure and

Calibration Variables drag toinstrument | Workspace Hements ~
Search¥ Filter ¥
EEEEEET T =T Al Asam | A1UD | SeachRe 4 ¥
I (= thrattle_contral ~
| # (7] ain
= ] Inputs

Select variable

00 %‘-\

55 Perc_Desirsd_Position
> Y _Position_Signal_Raw

;nn 1

| I . | . TSkt Stane .
0 1 2 3 =5 =
0:00 [sec] N | Workspace El.. ") Experiment Ex...
ESly\e Name Task \

| \ Shyle Name Task
‘}‘— throttle_control_L Perc_Desired_Poszition T ask_10ms

Assign variable to
existing instrument

"Workspace Elements” pane: ] Workspace Ele... - 0
context menu of the element, select  Seach&Fiter v
Measure/Calibrate AllAsam AIUD | e 4
= § Throttle_SP

& [] ETCSignals
= 2] 0sManitoring

Assign variable to
new instrument

Instrumentation

"Create Instruments” window:

select instrument in column = ﬂ@“&"—;;k";r
“Instrument Type”, H—.uacnme
select measurement/calibration [y Measref Calbrte. ..y
window in column “Group", OK /
/
Create Instruments E _ -~
‘ Element | Instrument Type | Task | Indices Group
7 ‘att‘ﬂma Edit Box + [ Task_toms <New Group> |+
:
Image Control Group2
Image Region Control - Group1
LED Group
eeope L

Fig. 4-31 Assigning Measurement/Calibration Variables to the Instruments
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4.10.4 Working With Layers
By default, the "Instrumentation” field contains one layer ("Layer" tab) where mea-

surement/calibration windows can be created. You can add more layers, rename

and delete layers, and exchange measurement/calibration windows between

existing layers.

Working with Layers

Create layer

Rename layer

Delete layer

Move
measurement/
calibration window

EE:
context menu of layer tab, Create
Layer

i’ Laysr) Layerl

Instrumentation

EE:
context menu of layer tab, Rename
Layer

in "Rename" window: enter name, OK

Layer

| I\ Create Layer

Import Layer..,

Export Layer..,

Instrumentation

RenaD}Laver‘ .

“Belete Layer

Layer
Creake Layer
Import Layer ...

Export Layer...

Rename Layer...

Instrumentation

Delete Layer

EE:
context menu of layer tab, Delete
Layer

EE:

Create Layer
Impork Layer. ..
Export Layer ...

Renare Layer...

Instrumentation

i Layerz La;el'l

: | [} Delete Layer

select measurement/calibration window, context menu of

title bar, Move To
Layer > </layer name >

Group4

s Layal) Layer] | TESTLayer

Instrumentation
=

# Layer| Layerl [ TESTLayer

Send To Back

Strg+s
Strg+C

[
Cut s

Copy

S

morPtrdT [5]

atalogger

nstrumentation

Fig. 4-32 Working with Layers
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4.10.5

4.10.6

Managing Experiments

When you have set up the experiment (created measurement/calibration win-
dows and layers, assigned variables), you can save the setting. You can create
more experiments or load existing ones.

EE:
close current experiment, File > New Experiment,
pbutton, or <CTRL> + <N>

MNew Experiment @

Entter the name of the experiment you want to create. A folder with the same name as the experiment wil also be
created in the folder specified in the ‘Location’ field

Managing Experiments

Create experiment

Experiment Name <Enter Name>

Location L
The experiment will be created at. - - - e \<Enter Name:

"New Experiment” window:

enter name and path (or select =

via Browse), OK

close current experiment, File > Open Experiment,

Load experiment button or <CTRL> + <O>, select experiment, Open

File > Save Experiment, || button or <CTRL> + <S>
or File > Save Experiment As

If required, enter path and name in "Save Experiment As”
window, Save

Save experiment

{) Experiment Environment VE™8 [Default.eew] =N ECR =<
Fle Edt View Exerment Instumeniaon FlexRay Tools 7
Close experiment P HE @~ BB W §- G- @G- B 2o
&2/ Workspace He... -~ & ZIns... ~ &
Search & Filter M Standard Instrum___

g [
File > Close Experiment, save [ @ Thvotle s 5 S
(Yes) or discard (No) current E
experiment- — — — _ __ 5 o
T = — - — — |7 Bar
= -
= My Instrument St__

%] Workspac... %] Experiment...

Automotive Instr___

[ Application Log * X NTECRIO Ingtra—
Tme  Companent Message LABCAR Instrm—

[) Application Log | [¥Hardware Output EEP.. V... Ll L
[ |[®][o |[ stopped || Seript recol | No Experiment opened |

Fig. 4-33 Managing Experiments

Configuring Data Acquisition

INTECRIO makes it possible to prepare and configure the recording of measure
datain the data logger. You can define the saving of the measure file using set-
tings such as location, name under which it is to be saved and the recording dura-
tion.

ETASINTECRIO V5.0 | Getting Started
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You can define trigger conditions for the automation of the start and end of data
acquisition (if necessary with pretrigger and posttrigger time), which trigger the

desired event.

Configure Measure Data
Recording

Open data logger
tab

Add new data
logger

Select measure
variables for
recording

A

Select recording
task

Set up recording file

Adjust trigger
settings

recording time

Fig. 4-34
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"/ Vayen| Laent]|
. 5
EE: £
) 5
click Datalogger tab 5 @
£
Datalogger Configuration 2
Zn
Seve Seve fis €« — — —_ - - |
=
Available Dataloggers 9
gk

Mame | Active State Rec.Time | AutomaticRestarts | ( - B B B
HEmove:

Dalaloggaantruman!atmn

Mo Datalogger Selected
£ Available Dataloggers
2
E Name Active State Rec. Time Automatic Restarts Current Restart Add
= : o
5 click Add g/
g
: /
™ Mo Datalogger —
i st _
“>— Sianala tn record /
E | ‘ Name ‘ Active ‘ State ‘ Rec. Time ‘ Automatic Restarts L ‘Current Restart I Add
& New Datalogger 1 [m] off - 0 0
5 [ Remere |
4
=
= Configuration of New Datalogger 1
Signals to record
Name Task Indices

&2 Workspace Elements = & %
Search &Filter ¥

Signal Generator

) All Asam | AIUD | SearchF 4 ¥
dragmeasurement variable(s) from [5@ mwewee

"Workspace Elements" to "Signals || = %o

1= ¢7] Task10msMan

torecord", or context menu Add to oo dT
S— M += grossRunTime

Instrumentation

Data Iogger Measure / Calibrate...
Find in instruments...
Show All HW Ports
Add To Datalogger |}
g C New Datalogger 1
Signals to record
2 Name Task Indices | T |
z 05Monitoring. Task10msMondT Task10ms - 1-
& % | 05Monitoring, Task10msMon.grossRunTime Taski0ms =] Remave All
= [ | throttle_control throttle_control_B.Perc_Actual_Pastion | Ta=bifm= [N
" "
g Task" column: select task

Recording File Settings

Recording base filename [C\Tutorial\EE\Experments\System' Defaull\New Datalogger 1_DataRecording.mf4_| -

Auto Increment Final recording filename(s) preview
[ Auto Increment [C:\Tutarial\EE\Experiments'System" Default\New Datalogger 1_DataReconding mfd
Digits

Trigger Seftings

saar - Open trigger editor

[ Pre Trigger Time [ Past Trigger Time

s Manualwﬂ s (0 = endless) Manually

| Condition  [Manual Start

tart Trigger | Default Start

Stop Trigger  |Default Stop | Condition  [Manual Stop

Configuring Data Acquisition
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4.10.7

Executing an Experiment

First, the prototype generated for the experiment is transferred to the experimen-
tal target. The real-time operating systemruns on this target. Then, the operating
system, and with that the simulation, is started.

EE: Experiment > Download > «SP»" /B[]

> Thardware with the same ¢
simulation system con-

Start Experiment

= 5 IE enpd
%] Workspacs Elem. .. |24 Experiment Ex... || E 4

[*] Application Log

nected to computer = e [Message
Download to target double-click blue lamp—
(select HW if in bottom bar o
necessar
y) Hardware Selection = [ = |pes )aplicationLog | ] Hardw¥y outpt
|[&][ Disconnected || Stoppe:
Multiple hardware of type ES" 7 has been found H
Plezse select the hardware for target connection
You can change your selection by double clicking l
on the blue LED in the status bar.
ESIm 192.168.40.11 ‘_ — — — 7

ESIT 192.168.40.16

Select HW to be used, OK

0K
A

Experiment > Start Simulation > «sp>Y 3]

Start simulation
(0s)
Experiment > Start Measurement > «sps) |

Groupb Group? Groupd

monPdT < error_tolsrance_YData _Reset | App)
0.010000 o | 1 | = =

monPtr grossRunTime [s] 0 0.244918... | 0.462117... 0.635148..
0.000010 ||| 4] | v

Groupd B

throtlle_contiol_P.K_5_alus [] | | [ throttle_contral . Abs_Errer_Courter []
0.110000 0 n 20 30 40 50
throtlle_contiol_P.Td_5_Valus [|
0.050000

throtlle_control_P.Ti_5_Valus []

Start measurement

Groupl1
0.070000
Trate_sonil T o vae] || 01 & % B D 5 42 A[Elk k-
50.000000
e =L Ve D
3.000000
500
500
00
i p) 5 i 3
000 fsec]
Style Name Vihle  Task

—  throttie_control_B. Pere_Actual_Pasiion ] Task_10ms
—  throttle_stimull_. Perc_Desired_Pasiion ] Task_10ms

Fig. 4-35 Start Experiment

1) «SP»isthe name of the system project
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For measure data recording, you have to activate the data logger beforestarting
the measurement. Once the data logger is activated, recording starts with the
measurement or when the selected trigger condition is fulfilled.

Perform Measure Data
Recording

Start measurement

Activate data logger

Start recording, if
necessary

EE:
Experiment > Start Measurement >
«sp>V) or [ button

EE: click Datalogger tab

/ Layer| Layerl

monPe.dT [g]

Instrumentation

Datalogger:

"Available Dataloggers" field, "Active” col-
umn: activate  siissie ceislogsers

data Iogger [ Name [Active | ]
 {NewDatalogger1 | % | off

Datalogger
( A

State [ Rec.Time

Recording starts when the start trigger occurs

Condition &_control_B Perc_Actusl_Postion =45 O [ Active ||| )

[ ] [E

( Start Trigger aTriggersdFiter

Recording stops when the recording time is over, or when the
stop trigger occurs

( Stop Trigger  aTriggeredFiter Cendition  e_cartrol_B Perc_Actual_Position =68 Q[

Name Active st )
New Datalogger 1| b || Recording

Fig. 4-36 Perform Measure Data Recording

1) «SP»isthe name of the system project
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4.10.8 Measuring and Calibrating
Measure values are displayed in the instruments and in the oscilloscope. In the
oscilloscope you also have the possibility to analyze the measured values.

Measuring Values

Start/stop measure
data display in
oscilloscope

Switch on/set up
measure cursor

Analyze measure
data (oscilloscope)

Measurements with

other instruments

Oscilloscope:
Start/restart display: || button; pause display: [ji| button

Groupl1 B
cursor on: [#] A E D A E k-
button 700 F— (6]
X 0.0 '
Values are dis- .
played at cursor '
. 40,0
and inlegend. 5 Y - s =
000 [sec]

Style  Name Wisble &) 00:00:04.644 (B 00:00:06.240

—  Peic_Actual_Posiion 63,8416363089313  41,0238167134427

— Perc_Desired_Paosition 70 40

drag cursor to the required
position using the left mouse
button 50,00

70,00

difference > <other Cursor>
context menu = Difference

select cursor, Show Cursor s /H
40,00 P'

A_D—+—€=q=ﬂ

is displayed at 2 e " "
| ‘A'BK e 18] cursor (ti rlee) /inlegend (value).
/ (4] 00:00:05 584 (8] 00:00:07.060 [#-B) 00:00:01 AE\
\ _ 40 70 -30
N~ e - 43,1447513722242  67.8826806710949\ 1 E,?B?SZSZSEW

- [ ?
Measurement values are displayed as soon as the measure-
ment is started (EE, [ button).

Fig. 4-37 Measuring Values
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If you have assigned a calibration variable (characteristic value, curve or map) to
an instrument, this instrument works like an editor. You can modify the values of
the calibration variables directly in the display using the various editors.

Calibrate Parameters

Calibration with
numerical editor

Calibration with
table editor

Calibration with
slider

Save calibrated
parameters

Load parameters

1JExperiment Explorer =

[l DataloggerFiles
-] Mapping Files
] Parameter Files ]

@ AddFile. I
Set Display Order

i

s

W& Add New Parameter Variants...  Shift<Ins

Fig. 4-38

4.10.9 Post-Processing

file

throttle_stimuli_P.StimuluzSelect Y alue []

T 30booop=

Dependent parameters cannot be calibrated.

Use scroll buttons or click the text field, enter a value.

throttle_control_F.errar_tolerance_ Hesetl e 1]

0 1 | 2 3 4

o 0.244915... {0.462)98715} 0.635145...

0.7615%.

Ec »

Group8

throttle_control_P.K_S_Yalue []

0 0,1 0,2

0.3 0.4

Move the pointer using the mouse.

Save Parameters

EE : [= ] throttle_control
" [ Gain
WOFkSpace i ) Output_Stage
" & [ Position_Filter
Elements": select = & s ot
# Error_Check
parameters, cds
. . o Value
Calibration/ & 170 comel
Parameters > T
Save context T
menu T e
@ ] Throttle_Position

selectoutputfile,
activate Add *
option, Save

makefinal
selection

DD!H!H!H!H@!!!@H

=

Select Al | [ Select None | [ Select Modfied | @ Show All
The select buttons will only have effect to the currently displayed elements. ) Show Medified
engger: [ None - E] (©) Show Selected
" . Output File: D:\Data\INTECRIQ# #\Tutorial\EE"\Parameter_Files\Parameterfile mpa '
EE, Exp:anment —
Explorer": -
Parameter Files i3] Experiment Explorer X
fO|der [l DataloggerFiles
; 1] MappingFiles
Add File context menu; 5 ] Parameter Files
file selection window: select file @U et LlEtS \
+format, Open = file added it Pl
& AddFile. Ins

"ExperimentExplorer”: Parameter
Files folder, select file, Active
context menu = loads values from

Calibrating in the Editors

Set Display Order

Active I}

When you write the results of the measurements in a file, you can evaluate these
later offline with an application for measure data analysis.

The ETAS program "Measure Data Analyzer" (MDA) is precisely this kind of offline
tool for displaying and analyzing saved measure data. The MDA has two different
evaluation windows: first of all an X-t display which can be used as an oscilloscope
and as an XY plotter; on the other hand, the tabular display which is particularly

ETASINTECRIO V5.0 | Getting Started
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4.11

suitable for quick reading of exact values. You can combine measure signals from
different measure files, configure the display on screen, and save these settings
in an evaluation configuration. The following are available for the actual analysis:
various zoom functions for the navigation in the measure file, measure cursor for
measuring certain values and automatic difference calculation.

The MDA is part of the delivery scope of INTECRIO, ASCET and INCA.

Virtual Prototyping
A system project for virtual prototyping is created in exactly the same way as a
system project for rapid prototyping.

SWS:
Create VP Project Prepare (Simulink: activate External Mode option) and
import modules (cf. section 4.3), Dt %
Create functions (cf. section 4.4), = @ sk
. + [ Hardware
Create SWS (cf. section 4.5) o O3 e
Create software / ) = () f—
environment / ES: as SWS, butin Environment folder = 7] Modues
hardware system Workspace - x +J3" throttle_plant
= Throttle (] Functions
=] Hardware =@l Environment Systems
=1-] Hardware Systems i @] vP_erviranment
B vp-pC - vp-ECU HWS: 1 systems
o 80 (PP Targe Create HWS, create target
+- [ Software .
+ EPI Environment (Cf SeC‘tIOﬂ 46)
1] Systems
SP:

Create system
project

Create SP (cf. section 4.7.1),
include ES, too; connect ES/SWS (configuring/con-
necting HW not required for VP)

os:
Configure OS (cf. section 4.8),
No Event folder or ISRs for VP

Set up operating
system

Compiler: __ WSBrowser:
Applicstion Wide Options Tools > Options, select
©J Serpiing Project Integration\Tools

7] Project Integration
General

Specify compiler
location, select
compiler (optional)

Configurable Installation Directories

B oo | Select tool
ASAM-ZMC Generation [ Compiler Suite MinGW (PowerPC) -
] General
(] Text Editars Tool path
(] Graphical Modeling %ToolDir %\GNUCampiler -V 3. 43, 4, 4-PowerPC E

(] E-Target Configurator
(] Experiment Environment
] Documentation

set compiler and path

oK

System Properties

Prepare debugging
(optional)

] Project Irtegration
Build
Files

Debugging: o

Compier Search Paths
Additional compiler indude search path

(] Documentation E
WS Browser: WSB i Additonal C source files (paths separated b Set
Select SP, select Properties rowser:
context menu SelectSP, select  acitons trget ibraries (paths separated search
Properties paths [
Project I ntegration\ context menu Additional macro definitions (separated by ¢
BUlld..II ac(’juvte:te Aczvate . Project
compiler debug code creation . Compiler Suite -
> Integratlon\ Selected compiler suite SeleCt Comp”er
Project Compiler :
Integrat fon\ Compi ler: : O G Compiler Suite (v472/x86/Win32) -
select MS Visual Studio® o ] [Ccomel | [ 2wy | OK
compiler

Fig. 4-39 Creating a Project for Virtual Prototyping

ETAS INTECRIO V5.0 | Getting Started



412
4121

The major difference between executing the virtual prototyping experiment and
the rapid prototyping experiment is the possibility of selecting a mode for the sim-

ulation time.

( VP Experiment

)

Generate
executable file

Y

Experimenting

4

Select simulation
time mode

Y

Connect to
debugger

Generating the prototype:

Integration > Build / % button: generate executable
Integration > Rebuild / & button: regenerate executable
(cf. section 4.9)

Experiment:

open ETAS Experiment Environment (cf. section 4.10.1), gen-
erate measurement/calibration instruments (cf.

section 4.10.2),

assign measurement/calibration variables (cf.

section 4.10.3),

work with layers (cf. section 4.10.4),

manage experiments (cf. section 4.10.5),

configure data acquisition (cf. section 4.10.6),

run experiment + data acquisition (cf. section 4.10.7), mea-
sure/calibrate (cf. section 4.10.8)

Simulation time: [ VP Execution Mode
EE: stop measuring ([B]), StOP  curecuing ioce
simulation ([G&]) ") Adzpve Tme
"Execution Mode" window: ° 5°;'9‘j“"‘:d
. caling ractor
activate mode, poss. select e

scaling factor
EE: start simulation ([52]) and
measuring ([&])

Properties | VP Executi... | .. Instruments

Debugger:
open experiment immediately after build (cf. section 4.10.1),
download experiment ([E-])

= VP frontend in system tray:

The wirtual pratatyping target is active.
L & ey 17:59

[ ks
I P e | RIGNt-Click VP frontend, Debug Virtual
Becsinbiod v | Target context menu=- — — — — -
E Unload Yitual Target }
The debugger (i.e. Visual Studio) opens. € — — —

Development/Professional editions: attach automatically to
* exe file

Fig. 4-40 Virtual Prototyping Experiment

Management and Exchange of Workspaces

Managing Workspaces

As mentioned before, INTECRIO allows you to work with several workspaces. Apart
from creating a new workspace, initially empty (see “Creating a New Workspace”
on page 40), you can also use existing workspaces (e.g., from a co-worker) by
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opening one of them. Of course, working with workspaces also involves saving. In

doing so, not only the workspace is saved, but also the layout of the INTECRIO win-
dow.

Manage Workspace

Save WS

Close WS

Save WS:
File > Save Workspace, [d] button, or <CTRL> + <S>

Save WS as:

File > Save Workspace Asy — — —

enter WS name and path, OK RN

Save Workspace \

=) Enter the new name and location here you nant o save the project . A folder with the same name as
Ti0)  the projectis akso created in the location displayed in the Location field.

Workspace Name:  Throttle

Location: D:\ETASData\INTECRIO® &\ Tutorial Browse...

The workspace wil be saved at: - D:\ETASData\INTECRIO® & \Tutorial{Throttie

Open WS:
File > Open Workspace, [(J] button or <CTRL> +<O>

select WS, Open

§7% Open Workspace... 5=
) [0« Tutoriel » Throttle » ~ [ 49 |[ Search Throtite 2|
Organize v New folder &g~ B @

JJ INTECRIORS
|| Tutorial
|| Throttle
|, Data
M e

J MDALL =

File name: Throttleiow ~ | INTECRIO werkspace file (.iow +

Close WS: File > Close Workspace = safety inquiry
Yes: changes are saved

No: changes are discarded

Cancel: closing the WS is aborted

Fig. 4-41 Managing Workspaces
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4.12.2 Exchanging Workspaces via Import/Export
You can use the WS browser to export or import a workspace. You can export or
import all, none, or selected modules with the WS. The Import/Export functionisan
invaluable tool when exchanging existing workspaces.

Import:

Import / Export Workspace )\ File > Import Workspace

File selection window: Select * . ioz file, Open= =— ~

Import Workspace ‘ThrottleDema_dynamic' B \
Import fle: D:\ETASData\INTECRION #\ThrottieDema, . \ThrattieDema_dynamic.ioz |
Import location
Enter \NS path’ C:\ETASData\INTECRIO.  \User\Import B l
Import WS Comment |
J
Selectmodules | gt <«
for import, ¥mportal

| throttie_contral
9" throttie_plant
9" throttle_stimui

Enter path for
) Medule import location
module files, C:\ETASData INTECRIO ks \User \Impor timodules [=]

Al files of a module must be stored underneath the same directory

Activate im po rt Tmport algorithms

Import checksum algorithms

of algorithm
files,
3 Import
Export Workspace ‘Throttle' (=)
Export WS — —— .; ’ -
Ve Evport e export file path

/ C:\ETASData\INTECRIO® &\ExportFiles {Throttie.ioz

Comment
Export: , enter comment I

File > Export Workspace

[¥)Export modules
[¥)Exportall

| throttle_contral
|9 throttle_stimui

et Selectmodules
for export

The export file is written to
the selected location. <=~

Al files of a module must be stored underneath the same directory

Expart algarithms .

\ b e ot SET @lQOrithm export
I click Export (oo ][ coa |
\ =

e e i — —

Fig. 4-42 Import / Export of Workspaces
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4.12.3 Opening a Changed Workspace

If a workspace is shifted in the Windows explorer, or if one of its files is changed
outside INTECRIO, a special warning appears when you open the workspace. The

same happens if a DTD is outdated or missing.

Open Changed Workspace

Select procedure

File > Open Workspace, [(J] button, or <CTRL> + <0>

Message window
opens.

QOutdated Data Format

The workspace was created with a previous version of INTECRIO and has
to be converted.

After conversion, the workspace can no longer be used with the previous
INTECRIO version.

Itis recommended to backup the workspace before proceeding.

Backup and proceed I

E Ily Modified Files

The workspace has been modified outside INTECRIO, e.g. by adding,
removing or replacng files.

INTECRIO will try to incorporate the modified data into the workspace.

‘fou should backup the workspace before proceeding.

[ Backup and proceed ][Pm:eedWlTHOUTbade][ Cancel ]

Backup and Proceed: Inthe WS directory, acopy of the Data
directory is stored inthe Data .bak<n>directory. The WS
opens.

Proceed WITHOUT Backup: The WS opens without a backup
being created.

Cancel: Aborts the procedure.

Fig. 4-43 Openchanged Workspace

A backup thus created can be restored.

Restore Backup File

Copy files

Open WS

Windows Explorer:
goto...\<workspace>directory,
delete or rename folder data,

9 (C[ < D0 » ETASDste » INTECRIONS » Thisitle » detelbakd) »

Organize * 7 Open Include in library = Share with = Burn

4 || INTECRIONS S
l GrafSytecoDemo

. UNTutorial

J\ RTPRO-PCD - & {

| Scripting

Av v v v

. Throttle E
~ tlcgem — ¥
4 | data.bakl

b data
>} dataUMUSED

= Move to Throttle

I logs

J. results

goto...\<workspace>\data.bak<n>directory,
copy directory datainto .. .\<workspace>

INTECRIO:
File > Open Workspace, [(J] button, or <CTRL> + <0>

Fig. 4-44 Restoring a Backup File
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4.13 Editing the Layout of Graphical Blocks
INTECRIO provides several ways to adjust the layout of graphical blocks in the Proj-

ect Configurator (PC).

Tools > Options

Change Block Layout Application Wide Options
() General N
(] Text Editors
] Graphical Modsling Container Settings
Globsl Ssttings i
N iive: Setngs | Container: [sscETmodie  SElECT -
Line Ssttings
Global settings t Graphical Border color: [Ccustom... | [ Border defauitcolor |
t Modeling\ Background cobor:  |_custom... | | Background defaultcolor |
¢ Container
Settings Text color: [ custom... | [ Textdefauitcoor |
e 1
Custom, select
color, OK

restore defaults: Reset all or * default color

PC:clickblock, draghandles  shift separation line with
Change block to adjust size mouse
layout

B ] l

|:| SoftwareSystem

thrattle_contra... thrattle_contro...
‘“_. ithrottle_contra...
: sthrattle_contro...

throttle_contro..,

B!
T throttle_contro.., [
[=
[=

‘throttle_contra,.,
ithrattle_contra...

PC: port context menu, Sort > Ascending / Descending
sorts ports, Move Up / Down moves one port

Move / sort ports TI ESlSOO.Input_Device_ESlBOOT-
TI throttle_plant {Tnputs.in_0 ] L -
{Inputs.in_1 . - -
£ MM Ereoun i Position_Sig... Hrputsin_2 [
iInputs.in_3 [_ane dowrn ‘
Move down EInputS.lﬂ_‘i [ Sort ) 4
" Inputs.in_ S i
Sart Azcending | N
) L Inputs.in_f i Disconnect Part
Disconnect Port Descending - Inputs.in_7 [ Remove Port

Femove Port

Fig. 4-45 Editing the Layout of Graphical Blocks
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Add/Remove Ports

Workspare x
= Test_Ws
+ ] Hardware -
PC: port context = () seftwre _Po1_Project
= ] Modules
menu, Remove = 7 PO1_Praject in %,3
_ ! ! I» out
manua”y |:| PO1_Project_1 J#in I
; +
ienab\e %Q ro:stet 7
Move dos WS Browser:
Son ' drag missing port to
Disconnect Port graphical block
Port PC: TI throttle_control T
’ o block context menu, Open ‘
Representatlon . _ W_Prsitinn Sin G ake Freoe o I\.J
window Port Representation= Per  Dpennbodi View

Open Content

/

Dpen in Modsling Taol

/ [ Bpen Port Reprssentation
£
Port Representation . [T —
Portname B Potname B
[@11, Perc_Desied Position HTl Abs_Enor_Caunter
", V_Posttion_Signal_Raw ] Abs_Enor_Flag

[, F_PwM_Frequency
1M, Perc_Pw/M_Dutycycle_1
1M, Perc_PwM_Dutycycle_2

Apply: accepts settings
OK: accepts settings and
closes ,Port Representation* add/remove ports

Selact / deselact all in ports

[ Select / desslact all out ports

set display in window

Filter:

Show connected ports (ather container]
Show connected ports (this container]

[ok ) [ cancel | [ épek |

Fig. 4-46 Adding/Removing Ports in Graphical Blocks
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414 Generating Automatic Documentation
INTECRIO offers automatic documentation generation for system projects (SP).

Generate Documentation

Select output format

Select output
directory

Specify content

Generate

documentation

Tools > Options

Application Wide Options

1 General

(J Text Editors
(] Graphical Modeling Documentation Creator Tools

(] E-Target Configurator (©) Use Apache XSLT-FO processor
(] Experiment Environment
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Fig. 4-47 Automatic Documentation for a System Project
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5.11

INTECRIO Tutorial

Introduction

Users who are not yet familiar with INTECRIO will learn all the basic working steps of
INTECRIO in this tutorial with the example of throttle control. The tutorial does not
require any knowledge of INTECRIO, but does assume that the user is familiar with
the Windows operating system and with the behavioral modeling tools MATLAB®
and Simulink”.

INErOdUCTION. ... 87
Lesson 1: Preparing Modules for INTECRIO ..., 92
Lesson 2: Preparatory Steps ... 95
Lesson 3: Module, Function, Software System, Environment System...... 98
Lesson 4:Hardware System. ... 106
Lesson 5: SystemProject ... 107
Lesson 6: Generatingthe Prototype ................. oo 113
Lesson 7: EXperimenting ... 120
Lesson 8:ESS30 -Example. ... ... 137

We would, however, recommend that you work through the chapter "Understand-
iNg INTECRIO" in the User Guide before starting the tutorial.

Preparation
Before you can start the tutorial, you have to prepare the system.

The system you want to use for the tutorial has to have an executable INTECRIO
installed. INTECRIO can either be launched using the icon on the desktop or using
the Windows Start menu.

@ NOTE

You can execute the introduction as well aslessons 1to 7 in offline mode. You do
not need any working hardware for these lessons.

You need working hardware for “Lesson 8: ES930 - Example” .

This tutorial uses the ETAS Experiment Environment V3.8.4. Alternatively, you
can use INCA/INCA-EIP V7.4 or higher.

ETAS Experiment Environment V3.7 is no longer supported.

“Lesson 1: Preparing Modules for INTECRIO" also requires a working installation of
MATLAB and Simulink. INTECRIO supports versions R2016a - R2022a and their
related service packs known at the time of the INTECRIO V5.0 release, 32 bit and
64 bit. Simulink models created with R2006b - R2015b can still be imported in
INTECRIO.

The files required for "Lesson 2: Preparatory Steps” are supplied with the tutorial
S0 that Lesson 1 can also be skipped.

Make sure that the following files are in the sample file directory (see Page 19; e.g.
<sample files>\ThrottleDemo\SimulinkModel):
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5.1.3

- throttle control.mdl

- throttle stimuli.mdl

- throttle plant.mdl
Also ensure that the following filesareinthe throttle * irt rtw subdirecto-
ries (* = control or stimuli Or plant):

- throttle *.a2l

- throttle *.six

- throttle * main.c

- throttle * irtmacros.h

"Lesson 8: ES930 - Example” requires the following files; make sure they are
placedinthe <sample files>\ES930Demo directoryandits subdirectories:

- OutValConverter.six - Proj temp.six
- OutValConverter.az2l - Proj temp.aZ2l
- OutValConverterM.c - Proj tempM.c

- OutValConverterM.h - Proj tempM.h

- OutputValueConverterM.c - TemperatureM.c
- OutputValueConverterM.h - TemperatureM.h

Conventions
The following conventions apply to the description of the tasks:

- "Entercharacter string”meansthatyou should enter the highlighted
character string via the keyboard. There is, however, the following excep-
tion:

"Enter <INTECRIO drive>\INTECRIO5.0\expl.txt"means "Replace

the character string <INTECRIO drive>when entering by the installation
drive of INTECRIO".

Therefore, if INTECRIO is installed on drive C :, this instruction means "Enter
c:\INTECRIO5.0\expl.txt"

- The INTECRIO window you see after INTECRIO is launched, is referred to as
the graphical frameworkthroughout the tutorial.

Concepts
This section introduces the most important concepts and processes used in this
tutorial.

Integration
Integration consists of the following steps:

a the compilation of models and model parts to create a control algorithm
b the connection of this algorithm with the hardware it is to run on
c the generation of an executable file

INTECRIO
INTECRIO is a tool which combines, i.e. integrates, the parts of the control
algorithm created with various behavioral modeling tools, which enables the

creation and configuration of a hardware system as well as the connection
of this hardware system to the control algorithm.



Modules

Amodule in INTECRIO contains the generic description of a functionality for
an ECU. It corresponds, for example, to an ASCET project (ASCET V5.1 or
higher) or a Simulink model.

The description files for the interfaces (SCOOP-IX, * . six) and data
(*.a21) aswellas C code are generated for working in INTECRIO from a
model created in ASCET or Simulink using code generation. When a module
isimported, only the interface descriptionfile isread into INTECRIO; the data
description file and the C code are only of any significance when the execut-
able file is generated.

A module can only be used once in a system project; multiple instancing is
not supported.

Functions

ININTECRIQ, a function is a structure object for software systems which
does not have its own functionality. Different modules can be combined and
connected in a function; in this way, they are clearly ordered and easy to
use.

Software system

A software system contains the hardware-independent parts of the ECU
description (the application software), i.e. the modules, functions and con-
nections the control algorithm consists of.

Environment system

An environment system is used to model the plant model for virtual proto-
typing. It is built out of modules and functions, the same way as a software
system.

Hardware system

A hardware system contains the complete description of a hardware topol-
ogy consisting of descriptions of the relevant ECUs (experimental targets)
as well as the descriptions of the interfaces between the devices.

System project

A system project combines a hardware system, one software system, the
mapping of the signals and the configuration of the operating systemin a
common project and makes it possible to generate executable code.

Prototype

A prototype is an executable file for an experimental target system. This
kind of prototype shows the software functions - possibly with different
aims and in different forms - in practical use without the later production
ECU being necessary.

Workspace

Inits tree view, the Workspace Browser, the workspace combines software,
hardware and system projects consisting of these in a file set which you can
import, export, load and save between different sessions. The various com-
ponents of INTECRIO are invoked from here.

Graphical framework

The window displayed after INTECRIO is launched. The various INTECRIO
components are integrated in this graphical framework.

The Workspace Browser, i.e. the tree view of the workspace, is displayed at
the top left. The display window for the various components is at the top
right; a message window for messages of the current component at the
bottom.



Software configuration and Project Configurator

The modulesimported into INTECRIO have to be connected to each other so
that the overall system can work. Inputs and outputs (signal sinks and
sources) for the connection between the software and hardware have to be
created and then the software and hardware connected.

These tasks are carried out within INTECRIO by the Project Configurator.
Hardware connection and Hardware Configurator with INTECRIO-RP/VP

The control plant (or the technical process) is represented to the system as
aset of sensors and actuators with which the system can be connected via
arange of suitable peripherals. These peripherals have to be configured to

Suit the actual technical process being modeled.

The hardware connection task is carried out within INTECRIO by the Hard-
ware Configurator (or HC).

The Haraware Configurator with INTECRIO-RPenables the setup and con-
figuration of the respective hardware systems, it loads the parameterized
model into the "Controller environment” whichis displayed and linked by the
interfaces installed in the hardware.

This is how the Hardware Configurator with INTECRIO-RP enables the cre-
ation of the logic necessary to ensure that signals received by external
sources are acquired at the right place within the Controller model.

The Hardware Configurator with INTECRIO-VPenables the setup and con-
figurations of the virtual prototyping hardware systems, it loads the param-
eterized model into the "Controller environment” which is displayed and
linked by the VP-PC hardware system.

This is how the Hardware Configurator with INTECRIO-VP enables the cre-
ation of the logic necessary for virtual prototyping.

Operating system configuration

The configuration of the operating system is a very important task when
creating areal-time prototype. The operating system determines the pro-
cessing sequence of the tasks and processes which compete for the pro-
cessor and, if necessary, toggles between different tasks. All the settings
necessary for this are made during operating system configuration.

OS Configurator and OSC

The task of operating system configurationis carried out within INTECRIO by
the OS Configuratorand the OSC Editor. The OSC is part of the OS Configu-
rator, an easy-to-use editor for operating system configuration which pro-
vides the user with a quick overview of the system and allows the
configuration to be edited in an application-oriented display.

Build process and Project Integrator

The Project Integrator (Pl) combines all parts of the system - modules and
functions, hardware connection, OS configuration etc. - in an executable
file, the prototype. In addition to this, an ASAM-MCD-2MC file is generated
for the experiment in which the ASAM-MCD-2MC files of the individual mod-
ules as well as additional information on the overall project are combined.

Experiment

The function of the prototype is verified in the experiment. Different types
of measuring and calibration instruments are available for this purpose.

The experiment is saved on the hard disk, but can be invoked via the Work-
space Browser. This means you can quickly set up the ETAS Experiment
Environment for a specific task by loading the relevant experiment.
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Virtual prototyping

Function developers create virtual prototypes of electronic vehicle func-
tions and test these on a PC. This kind of virtual prototype consists of the
following components:

Automotive Embedded Software (application software and OSEK operat-
ing system)
+ aplant model (environment system)

Virtual prototyping enables cooperation between function developers on
the one hand and system developers and simulation experts on the other at
avery early stage of development. Virtual prototyping allows developers to
use system models in early process phases. In this way, developers can val-
idate their functions with Model-in-the-Loop technology (MiL). Access to
system knowledge (and the relevant models) in early process phases thus
creates synergies between function development and system develop-
ment making the entire development process more efficient.

Daisychain configuration

Different from the other interfaces, a daisychain cannot be configured in
INTECRIO. Instead, the daisychain is configured in the daisychain configura-
tion tool, and the configuration file is imported in INTECRIO.

ES930

The ES930 Multi-I/O module is a compact, robust, and powerful tool with
numerous input and output channels.

The module extends the functionality of the ES910, which makes it suitable
for controlling and analyzing sensors and actuators directly from within a
given function model (Simulink®, ASCET, AUTOSAR, C code).

Overview and Targets
You will now learn all about working with INTECRIO using the example of throttle
control and some other examples.

The position of the throttle valve influences the amount of air in the air-fuel mix-
ture in a gasoline engine. The throttle valve is part of various functions in engine
management. It includes, for example, the control of engine power and thus (at a
specific engine speed) the control of the engine torque via the airflow and thus via
the throttle valve. If the throttle valve isnot completely open, the airinduced by the
engine is throttled and the generated torque thus reduced. This throttling effect
depends on the position and thus on the opening cross section of the throttle
valve. Maximum engine torque is attained with a fully open throttle valve.

"Lesson 1: Preparing Modules for INTECRIO" :  Make the necessary settings for a
Simulink model of throttle control in Simulink and generate suitable code for
INTECRIO.

“Lesson 2: Preparatory Steps”:  You will create a workspace and set it up.

"Lesson 3: Module, Function, Software System, Environment System”:  You will
import the modules belonging to throttle control into INTECRIO. You will combine
two modules to form one function, establish the signal connections within the
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function and create interfaces for the connection to the outside world. Next, you
will create and set up a software system. Finally, you create an environment sys-
tem and add the third module.

“Lesson 4: Hardware System”:  You will create a hardware system for virtual pro-
totyping.

"Lesson 5: System Project”:  You will create a system project. First of all you will
integrate the hardware system, software system and environment system in the
system project. Then you will connect software system and environment system.

“Lesson 6: Generating the Prototype”: You will configure the operating system,
set the options for code generation, and generate the executable prototype for
throttle control.

“Lesson 7: Experimenting” :  You will experiment with the prototype you have
created.

"Lesson 8: ES930 - Example”:  You will set up a small ESS30 project and testitin
an experiment.

What You Learn From Working Through the Tutorial

Once you have completed the tutorial, you are capable of importing modules into
INTECRIO and can combine these to form a software system. You can create and
configure a hardware system, and combine it with the software system to form a
system project. You can configure the operating system, generate an executable
prototype and experiment with it.

You can work out the finer details of the INTECRIO functionality with the aid of the
online help as you practice your skills during your first real assignments with
INTECRIO. In addition, you have sample workspaces and sample experiments
which you can use as a quick start to future tasks.

Lesson 1: Preparing Modules for INTECRIO

The function software of the throttle control consists of several modules which
were generated with the behavioral modeling tool (BMT) Simulink. To be able to
process the INTECRIO code generated in the BMT, special options have to be set
for code generation.

Targets

You make the necessary settings for a Simulink model of throttle control
(throttle control.mdl)in Simulink and generate suitable code whichis then
processed in the following lessons of INTECRIO.

@ NOTE

How to prepare an ASCET module for working with INTECRIO is described in the
ASCET documentation.
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Creating the modules is notpart of the tutorial.

If you want to get more practice, repeat this lesson for the Simulink models
throttle stimuli.mdlandthrottle plant.mdl.

5.21 Overview of the Most Important Concepts in this Lesson
Modules

A module in INTECRIO contains the generic description of a functionality for
an ECU. It corresponds, for example, to an ASCET project (ASCET V5.1 or
higher) or a Simulink model.

The description files for the interfaces (SCOOP-IX, * . six) and data
(x.a21) aswellas C code are generated for working in INTECRIO from a
model created in ASCET or Simulink using code generation.

522 Simulink® Model
The Simulink model throttle control.mdl, with which you will be working in
this section, is in the sample file directory (<sample files>\ Throttle-
Demo\SimulinkModel). Itis completely specified. You only need to open it, set
the simulation parameters necessary for working with INTECRIO and generate the
necessary code.

@ NOTE

The pictures in this section originate from MATLAB and Simulink R2021b. If you
use another version, the user interface may look different.

To generate code for the Simulink model

1. Make backup copies of the model and the throttle control irt rtw
folder.

Openthe throttle control.mdl modelin Simulink.
Open the "Configuration Parameters” window in Simulink.
Inthe "Configuration Parameters” window, go to the "Solver” node.

SIS N

Select a solution algorithm of the type "Fixed-step”.

Solver Simulation time
Data Import/Export

Math and Data Types
» Diagnostics
Hardware Implementation

Start time: |0.0 Stop time: |inf

Solver selection

Model Referencing ( Type: |Fixed-step v)ol\fer: |discrete (no continuous states) | - |
Simulation Target auto (Automatic solver selection)
¥ Code Generation ¥ Solver details discrete (no continuous states)
Optimization ode8 (Dormand-Prince)

ode5 (Dormand-Prince)

Report Fixed-step size (fundamental san| oded (Runge-Kutta)

Comments ode3 (Bogacki-Shampine)

Identifiers Tasking and sample time options | ode2 (Heun)

Custom Code

Interface Periodic sample time constraint: | 54a14x (extrapolation)

IRT Code Generation Treat each discrete rate as a &_?_qgj_p_e_{_%gckward Euler)

IRT ASAP2 Generation Allow tasks to execute concurrently on target
Automatically handle rate transition for data transfer
Allow multiple tasks to access inputs and outputs

Higher priority value indicates higher task priority

ETASINTECRIO V5.0 | Getting Started
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6. Inthe "Code Generation” node, selectthe irt.t1lc target.

Theirt default tmf template is selected automatically.

The target/template combinationof ier.tlcand ier default tmf
works, too, but you cannotmix irt*and ier*.

Generate code only does not have to be activated, it is set implicitly for the

INTECRIO targets.

Q

Solver
Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
IRT Code Generation
IRT ASAP2 Generation

Target selection

( System target file:  |irt.tlc ) Browse
Language: c | -
Language standard: |C89/C30 (ANSI) | -

Build process
[ ] Generate code only
[[] Package code and artifacts Zip file name:

Makefile configuration

Generate makefile

( Template makefile: |irt_default_tmf )

Make command: |make_rtw

Code generation objectives
Select objective: |Unspecified |v

Check model before generating code: | Off | = | | Check Model...

@ NOTE

The code for INTECRIO is only correctly generated in this combination.

Solver
Data Import/Export
Math and Data Types
» Diagnostics
Hardware Implementation
Model Referencing
Simulation Target
¥ Code Generation
Optimization
Report
Comments
Identifiers
Custom Code
Interface
IRT Code Generation
IRT ASAP2 Generation

7. Make surethatthe External mode interface is deselected/deactivated

Software environment

Code replacement library- None | -
Shared code placement: Shared location | -
Support non-finite numbers

Code interface
Code interface packaging: |Nonreusable function ‘ A

Data exchange interface

Array layout Column—major| -

External functions compatibility for row-major code generation: error -

Generate C API for:

[] signals [] parameters [] states [] root-level 1O

[] External mode )

External mode configuration
Transport layer none | ~ | MEX-file name: noextcomm

MEX-file arguments:

WhenExternal mode isselected/activated, no parametersareincludedin
the ASAM-MCD-2MC file.

8. Generate the code.
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5.3.1

5.3.2

The subdirectory throttle control irt rtw iscreated forthe generated
files in the directory containing the Simulink model. The following generated files
are of significance for working with INTECRIO:

- throttle control.azl

This is the ASAM-MCD-2MC file generated for working with INTECRIO.
- throttle control.six

This is the interface description file or SCOOP-IX file.
- throttle control main.c

This file provides the main functionality for the integration in INTECRIO. This
functionality consists of several void/void C functions which are mapped
as processes to the underlying operating system.

- throttle control irtmacros.h

This header file contains a few #de fine instructions for the combination of
several modules. It is processed before all the others using the gcc -
include throttle control irtmacros.h command.

The throttle control irt rtwsubdirectory contains further files which are
generated during code generation with Simulink and Simulink” Coder™. Their sig-
nificance is detailed in the respective documentation; they are irrelevant when
working with INTECRIO.

Lesson 2: Preparatory Steps
Before you can start, you have to launch INTECRIO and open a workspace in which

you would like to work. For purposes of better clarity, we would recommend using
an individual workspace for the tutorial. All working steps of this tutorial are exe-
cuted in this workspace.

Targets: You create the necessary workspace for the tutorial and set it up.

Overview of the Most Important Concepts in this Lesson
Graphical framework

The window displayed after INTECRIO is launched. The various INTECRIO
components are integrated in this graphical framework.

Workspace

The workspace combines all data generated when working with INTECRIO.
You can invoke all INTECRIO components from the Workspace Browser.

INTECRIO and the Workspace

After program start (INTECRIO V5.0 icon on the desktop or the option of the same
name in the INTECRIO program group in the Windows Start menu), only the graph-
ical framework is shown initially. The "Messages” tab in the "Log Window" lists the
components of INTECRIO activated when the program is launched; the other fields
are empty. As soon as you have created a new workspace or opened an existing
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one, it is shown in the Workspace Browser (“Workspace" window) as a tree struc-
ture. You can invoke all available components from there or from the menu bar. The
different editors are shown in the top right field.

?!. INTECRIO - Version

File Edit View Insert Systemn Integration Experiment Tools Window Help

BoH +BRE 0N @ & ey PX &R STR8 | seE @2
Workspace - x

=[0] >

L3

3

): ! Time Source Component  ID Description

.§ i 154946 Framework Checked out license feature 'INTECRIO".

=

£

o | Messages | Build System | Scripting |

Offline Mo workspace

Open the option window using the menu option Tools » Options. Thisis where you
can set the options for the overall system (e.g. project integrator settings or set-
tings for the usage of text editors). The online help contains details of the options.

You can now create the workspace. This includes all data occurring when working
with INTECRIO. From the tree view of the workspace, modules are integrated, func-
tions generated, hardware configurations and system projects created; you can
invoke all necessary editors from here.

To create the workspace

@ 1.

Click the New Workspace button.
The "New Workspace" window opens.

2 Enter the name of the project you want to create. A folder with the same name as the project is also
L’gg created in the location displayed in the Location field.

Workspace Name:

Location:

The workspace will be created at: Ci\<Enter name=

5] [Coma |

2. Inthe "Workspace Name" field, enter the name Throttle.

3. Inthe "Location” field, enter a path, e.g.,
D:\ETASData\INTECRIO5.0\Tutorial.

4. Click OK.

ETASINTECRIO V5.0 | Getting Started
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The workspace is stored under the name Throttle. iow inthe directory
ETASData\INTECRIO5.0\Tutorial\Throttle andopenedin INTECRIO. The
Workspace Browser shows the tree structure which, apart from the default
entries, is stillempty.

File Edit WYiew Insert System Integration Experiment

Warkspace x
= (A)
(B)- ] Hardware

u_j Hardware Systems

(C)- ] Software
(] Madules
(] Functions
(] Seftware Systems

(D)— ] Ervdironment
(] Modules
u_j Functions
[Lj Erwironment Systems

(E) (] Systems

The default entries in the Workspace Browser are the following:

A The top entry is the name of the workspace.

B Hardware — This folder contains all hardware systems of the workspace.
These elements are provided by the Hardware Configurator (HC) and stored
inthe Hardware Systems folder which is available by default.

C software — This folder contains the software modules and AUTOSAR soft-
ware components belonging to the project (subfolder Modules), the func-
tions compiled from the modules (subfolder Functions), and entire
software systems (subfolder Software Systems).

D Environment — This folder contains the software modules belonging to
the project (subfolder Modules), the functions compiled from the modules
(subfolder Functions), and entire environment systems (subfolder
Environment Systems)

E Systems — This folder contains the system project, i.e. references to the
hardware and software belonging to the system, the assignment of the
software to the hardware and the operating system configuration.

For each system project to be created in the workspace, an individual entry
has to be generated under Systems.
To set the properties of the workspace, right-click the name of the workspace in
the Workspace Browser and select Properties from the context menu. You can
make settings in the "Options” window. The online help contains details of the
properties of the workspace.

Do not forget to save the workspace at the end of this and each of the following
lessons.

ETAS INTECRIO V5.0 | Getting Started
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5.4.1

5.4.2

Lesson 3: Module, Function, Software System, Environment Sys-
tem

Targets: Youimport the modules necessary for throttle control into INTECRIO.
You combine two modules to form a function, establish the signal connections
within the function and create interfaces for the connection to the outside world.
Next, you create a software system and integrate the function. Finally, you create
an environment system and add the third module.

Overview of the Most Important Concepts in this Lesson
Modules and environment modules

A moaulein INTECRIO contains the description of the generic functionality
of an ECU description. It corresponds, for example, to an ASCET project
(ASCET V5.1 0r higher) or a Simulink model.

An environment module contains the description of the generic functional-
ity of the plant model for virtual prototyping.

Functions

ININTECRIO, a function is a structure object for software systems which
does not have its own functionality. Different modules are combined and
connected in a function; in this way, they are clearly ordered and easy to
use.

Software system

A software system contains the hardware-independent parts of the ECU
description (the application software), i.e. the modules, functions and con-
nections the control algorithm consists of.

Environment system

An environment system is used to model the plant model for virtual proto-
typing. Itis built out of modules and functions, the same way as a software
system.

Software configuration and Project Configurator

The modules contained in a function or software system have to be con-
nected to each other. Inputs and outputs (signal sinks and sources) for the
connection to other components have to be created.

These tasks are carried out within INTECRIO by the Project Configurator.

Importing Modules

Modules determine the behavior of the system. They are the smallest modeling
unit which can be processed with INTECRIO. They cannot be instantiated, i.e. each
module can occur exactly once in a system project - either integrated directly or
as part of a function.

The modules which belong to throttle control are supplied with the installation.
They are stored in the sample file directory (<sample files>\
ThrottleDemo\SimulinkModel).If youdid not work throughlesson 1, you can
use the files from the subdirectory throttle control irt rtw.

From INTECRIO’s point of view, modules always have the same basic structure and
have the following interfaces:

- signal sinks (inputs),
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- signal sources (outputs),
- activation interfaces (processes).

When modules are imported, only the interface description file (* . six) isread in.
The * . cand * . h files that contain the functionality are not required until the exe-
cutable file is generated (section 5.7); thisis also true of the ASAM-MCD-2MC file.

Toimport a module
In INTECRIO, modules are stored below the Software folder.

1. Inthe Workspace Browser, right-click the Software\Modules folder and
select Import Module from the context menu.

Afile selection window opens.

2. Selectthe path <sample files>\ThrottleDemo\
SimulinkModel\throttle control irt rtw andthe
throttle control.six file.

3. Click Open.
The module is imported and displayed in the Workspace Browser.

Workspace x
-3
= l'] Hardware
(] Hardware Systems
=] Software
=12 Modules
=13
= abs_Error_Counter
T abs_Error_Flag
T F_PWM_Frequency
[ Perc_Desired_Position
T Perc_PWM_Dubycyde_t
T Perc_Put_Dutycycle_2
[ v_Position_signal_Raw

4. Import the Simulink model throttle stimuli, too.
Under the module, the signal sources ( J+ ) and sinks ( #[ ) are displayed in the
tree structure.

To import an environment module
In INTECRIO, environment modules are stored below the Environment folder.

1. Inthe Workspace Browser, right-click the Environment\ Modules folder
and select Import Module from the context menu.

2. Inthe file selection window, selectthe throttle plant modeland click
Open.
The module is imported and displayed in the Workspace Browser.

Workspace - x
-3 Throttle
+ ] Hardware
+ ] Software
=] Environment
=] Modules
=
[ F_PWM_Frequency_Plant
[ Perc_PWM_Dutycycle_1_Plant
[ Perc_PWM_Dutycycle 2_Plant
% V_Position_Signal_Raw_Plant
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To view a module
Modules and environment modules can be viewed in the graphic editor.

1. Right-click the module throttle control and select Openin View from
the context menu.

The graphic editor opens; the module is displayed.

. Module - throttle_control EI@

throttle_control

(0

[> V_Position_Si.. {Abs_Error_Co...

[ Perc_Desired.. | Abs_Error_Flag
I F_PWM_Freq...
j Perc_PWM_D..
i Perc_PWM_D...

AVAVAVAVAV,

Signal sinks are ordered at the left-hand edge of the block, signal sources on the
right. Both are shown by open triangles next to which are the names of the ele-
ments. If the name of a signal sink or source is too long, it is cut off; it appears as
tooltip if the cursor points to the name. Activation interfaces are not shown.

Creating a Function
Functions are pure structure objects without their own functionality. They are cre-
ated for better readability and for simple reuse of a group of modules.

A function consists of the following components:

- oneor more modules

- connections between inputs and outputs of the modules

- the function interface (inputs, outputs and activation interface)
The inputs and outputs of a function cannot hold their own data or imple-
mentations. They are added manually; inputs can be connected to one or more

sinks of the modules contained in the function, outputs with exactly one source of
amodule.

The software folder and the Environment folder are strictly separated. It is
impossible to insert a module from the Software folder branchinto a functionin
the Environment folder branch, and vice versa.

In the first step, you generate an empty function below the software folder.

To create an empty function
1. Inthe Workspace Browser, right-click the Functions folder and select
Create Function from the context menu.
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2. Enterthename Function Throttle inthe "Create Function” input win-

dow and click OK.

The Function Throttle functionis created in the Workspace Browser
under the Functions folder.

‘Workspace x
-
=112l Hardware
(] Hardware Systems
=] Software
+ ] Modules
= :1_3 Functions
K& Funiction_Thrattle
(] Software Systems
= :1_3 Environment
+ ] Modules
u,j Functions

u,j Environment Systems
u,j Systems

Now add the modules to the function.

To add modules

1. Inthe Workspace Browser, right-click the Function Throttle function
and select Modules from the context menu.
The "Modules” window opens. All modules available below the Software
folder are displayed in the "Unused modules” field.

Meodules

Unused modules:

throtte stimuli

Used modules:

==l

2. Selectthe modules throttle controlandthrottle stimuliinthe

"Unused modules” field.

i 3. Clickthe »» button.

The two modules are moved to the "Used modules” field.
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4. Click OK.

The two modules are added to the function. They are located under the
function in the Workspace Browser.

‘Workspace x
-
=112l Hardware
(] Hardware Systems
=] Software
+ ] Modules
= :1_:] Functions

SRRE} Function_Throttls
+- 0" throttle_contral
+- 0" throttle_stirmuli

(] Software Systems

= :1_:] Environment
+ ] Modules
[Lj Functions
[Lj Environment Systems
[Lj Systems

The modules are now part of the function, but the connections for the correct sig-
nal flow still have to be established explicitly. There are no implicit connections,
e.g. due to identical names of signal sources and sinks, in INTECRIO.

There are static and dynamic connections in Rapid Prototyping; the latter can be
modified during program runtime. You will use dynamic connections in the tutorial
but not change them in the experiment. For more details on dynamic connections
and on working with connections in general, refer to the manual and the online
help.

You create the connections in the function view of the graphic editor. Newly cre-
ated connections are dynamic by default.

To connect the modules
1. Openthe Function throttle functioninthe graphic editor.

2. Move the modules in the graphic editor so that they are clearly structured.

" Functien - Function_Throttle EI@

-~

................. O throttle_control

................. [> Perc_Desied. . | Abs_Error Co._. [

----------------- > V_Position_Si... | Abs_Error_Flag [o -

{F_PWM_Freg... [ -
o -
[

o throttle_stimuli : i Perc_PWM_D...
i Perc_PWM_D._.

: Perc_Desired... [ - .
{Perc_Desied.. [ - - - - - - o o o
! PEI’C_DESirEd__. [> ..................
! Perc_Desired. . [> ..................
i Perc_Desired. . D ..................
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3. If desired, change the module representation.

: K?"'"-""""""“"_D_"""""m""-m |:| throttle_control

- EH

: throttle_control =
: : Y_Position_Sig..., E.l\bs_Eerr_Cc-u...
¥_Position_Sig... | abs_Error_Cou... [ [ Perc_Desired_F... | &bs_Error_Flag

Perc_Desired_P... |Abs_Error_Flag [ [ i IF P Fregue...

'F_PWM_Fregue.., [ [ 4P iPerc_pwr_put...
‘Perc_PwM_Dut.. [ i iPerc_PWM_Dut...
iPerc_PWM Dut... [= [ e

4. Position the cursor over the signal source Perc_Desired Position Of
the throttle stimuli module.

The cursor becomes a quadruple arrow.

L W_Position_Sig... | Abs_Frral

|:| throttle_stimuli Perc_Desired_P... ' Abs_Erroi
y ) a TF_PWI_E

Perc_Desired_P... L_',l : 'Parc Py

P

5. Draw aline from the signal source Perc_Desired Position tothe signal
sink of the same name of the throttle control module.

""""""""" W_Position_Sig... :Abs_Error_Cou,..
: Perc_Desired_P... '&bs_Error_Flag

D throttle_stimuli : ‘ 'F_PW_Freque. ..

. iPerc_PWh_Dut. ..
Perc_Desired_P... iPerc_PWh_Dut. .
Perc_Desired_P...
'Perc_Desired_P...
‘Perc_Desired_P...

iPerc_Desired_P...

6. Release the mouse button to establish the connection.

The connection between the signal source and the signal sinkis shown as a
line; the triangles are filled. The connections are notdisplayed in the Work-
space Browser.

D throttle_control

Y _Position_Sig... Abs_Error_Cou...

_— - Perc_Desired_P... ' Abs_Errar_Flag
D throttle_stimuli 'F_PWWR_Frecue. ..

1 Perc_PWwi_Dut. ..
1Perc_PWM_Dut...

iPerc_Desired_P... [
Perc_Desired_P...
‘Perc_Desired_P...
'Perc_Desired_P...
‘Perc_Desired_P...

The connections within the function are defined after this step. The connections
of the function with the outside world, however, are still missing; signal sources
and sinks of the module which are not connected (open triangles in the figure
above) do notautomatically become function interfaces.

You add the function interfaces (signal sources and sinks of the function) manu-

ally and connect these with the relevant signal sources and sinks of the modules.
The function interfaces do not have their own data or implementations. Every sig-
nal sink of a function (see Fig. 5-1, Port sink 1) can be connected to one or more
signal sinks of the modules, every signal source of a function (see Fig. 5-1, Port



5.4.4

Source 1) canbe connected to exactly one signal source of amodule contained
in the function. Itis not possible to establish a second connection to the signal
source of the function (red circle in Fig. 5-1).

........ |:| M o dl_,l I e P
Sirk_1 'Source_1 —m@ Sou...
Sinle_2 'Source_2 F----0

Fig.5-1  Connections Between the Module and the Ports

To add function interfaces
1. Right-click at an empty point in the graphical editor and select Create
Port » Scalar In Port from the context menu.

Aninput port is generated at this point.
inl

2. Dragthe input port to the position you want it.

3. Connecttheinput port to the signal sinkv_Position Signal Raw Ofthe
throttle control module to generate a signal sink of the function.

The triangle of the input portis filled; the input port is given the name of the
sink to which it is connected.

4. Use Create Port > Scalar Out Port to generate an output port (Ee_] )
and connect it to the signal source ¥ PWM_Frequency Of the
throttle control module.

This means you have generated a signal source of the function.
5. Generate the other interfaces of the function shown in the figure.

D throttle_control | ~

W _Position_Sig. .. Abs_Frror_Cou...

Perc_Desired_P... | Abs_Error_Flag '
D throttle_stimuli F_PWM_Freque... [

iPerc_PWM_Dut... )

Perc_Desired_Position iPerc_PWh_Dut. .
'Perc_Desired_Position_Sine ' '
Perc_Desired_Position_Sawt.., [~~~ 0
' Perc_Desired_Pasition_Pulse
EPerc_Desired_Position Const

The function is now ready for use in the software system. Further editing possibil-
ities as well as alternative possibilities of carrying out the tasks described here are
described in the online help.

Creating a Software System and an Environment System

For a virtual prototyping experiment, you need a software system that contains
the hardware-independent parts of the ECU description and an environment sys-
tem that contains the plant model.

As afirst step, you create an empty software system.
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To create a software system
1. Inthe Workspace Browser, right-click the Software Systems folder and
select Create Software System from the context menu.

2. Inthe "Create Software System” window, enter the name Throttle SWS
and click OK.

The empty software system is created.

‘Workspace x
SRE] Thotic|
=] Hardware
(] Hardware Systems
= -.1_:] Sofbware
+- ] Modules
+ uj Funckions

O] Throttle_5w's
+ []_:] Environment
[Lj Swstems

Second, add the function belonging to throttle control into the software system.
Use drag & drop in the Workspace Browser for this purpose.

To add modules and functions
1. Inthe Workspace Browser, drag the Function throttle function from
the software\Functions folder to the software system Throttle SWS.

The function is added to the software system as a reference.

‘Workspace x
= & Throttle
-1 ] Hardware
(] Hardware Systems
=1 7] Software
+ ] Modules
+ ] Functions
=] Software Systems
=181 Throttle_5ws

E38KE i Function_Thrattls

+ [1:] Environment
(] Systems

Then create the interfaces to the hardware in the software system. This takes
place in the graphic editor you already got to know.

To add interfaces to the software system
1. Double-clickthe Throttle SWS software system.

The graphic editor opens; the software system is displayed.

T Software System - Throttle_SWS EI@

-3 Function_Throttle

o :

- [ throttle_contr... { throttle_confr...
{ throttle_contr...
{ throttle_contr...
ithrottle contr...

AVAVA

Now you add external interfaces for all signal sources/sinks, for the connec-
tion to the hardware and connect these to the function.
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5.5.1

2. Select Map Ports to Software System from the context menu of the func-
tion.

The result should look like this:

0 Function_Throttle
- U [F—p> throttle_control.V_Position_Signal_Raw i throttle_control.F_PWM_Frequency = Fu. ] -
S | throttle_control.Perc_PWM_Dutycycle_ 1 [>—] Fee ] -
ithrottle_controI.Perc_PWM_DutycycIe_z =] -

Finally, you create and set up an environment system.

To create and set up an environment system
1. Inthe Workspace Browser, right-click the Environment Systems folder
and select Create Environment System from the context menu.

2. Name the environment system, e.g., Environment.
3. Addthe throttle plant module tothe environment system.
4. Connect the module ports to the environment system.

- [throttle_plant.F_PWM_Frequency_Plant
- [throttle_plant.Perc_PWM_Dutycyde_1_Plant
- [Throffle_plant.Perc_ PWM_Dufycyde 7 Flant —|

L O throttle_plant

> F_PWM_Frequency_Plant iV_P-Dsition_SignaI_Raw_PIant D—‘ ]

> Perc_ PWM_Dutycycle_1_Plant !
> Perc_PWM_Dutycycle_2_Plant !

o |—|> throftle_plant.V_Position_Signal Raw_Flant] - -

Lesson 4: Hardware System

Targets

You will create a hardware system for virtual prototyping. Virtual prototyping uses
your PC as hardware. Therefore, creating the hardware system s very simple. Con-
figuring rapid prototyping hardware devices provides more options and is
described in section 5.9.3 "Creating and Setting Up the ES910 Hardware System”
on page 139.

Overview of the Most Important Concepts in this Lesson
Hardware system

A hardware system contains the complete description of a hardware topol-
ogy consisting of descriptions of the relevant ECUs (experimental targets)
as well as descriptions of the interfaces between the devices.

Hardware connection and Hardware Configurator with INTECRIO-VP

The hardware connection task is carried out within INTECRIO by the Hard-
ware Configurator (or HC).
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55.2

5.6

The Hardware Configurator with INTECRIO-VP enables the setup and con-
figurations of the virtual prototyping hardware systems, it loads the param-
eterized model into the "Controller environment” which is displayed and
linked by the VP-PC hardware system.

This is how the Hardware Configurator with INTECRIO-VP enables the cre-
ation of the logic required for virtual prototyping.

Creating and Setting Up the Hardware System

INTECRIO-VP makes the PC target available for virtual prototyping. The hardware
system is created in exactly the same way as hardware systems for rapid proto-
typing.

To create a hardware system for virtual prototyping

1.

Right-clickthe Hardware\Hardware Systems folder and select Add
Hardware System from the context menu.

The "Insert Hardware System” window opens. It contains all available hard-
ware systems, i.e. ES800, ES900 and VP-PC.

Insert Hardware System

Available Hardware System Types
ES800 System
ES900 S;jstem

2. Inthe "Insert Hardware System" window, select vP-PC Systemand click

Insert.
Confirm the default name with OK or enter a name.
Theve-pPC systemisadded and displayed in the Workspace Browser.

Only one target type is available; it is inserted automatically with the default
name x86.

Workspace - X
- [& Throttle
-] Hardware
-] Hardware Systems
=8 FVP-PC: VP-ECU
= XBB: XBE (VP-PC Target)
+- [ Software
+- [ Environment
[ Systems

Lesson 5: System Project
Having prepared and imported the software modules necessary for throttle con-

trolin lessons 1and 3 and having created the hardware system necessary for the
Rapid-Prototyping experiment in lesson 4, you now create the overall system.
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5.6.2

Targets: You create a system project. First of all you will integrate the hardware
systemin the system project. Then you create a software system and integrate
the function and the other modules. Then you establish the signal connectionsin
the software system and between the software and hardware.

Overview of the Most Important Concepts in this Lesson
System project

A system project combines a hardware system, one software system, the
mapping of the signals and the configuration of the operating systemin a
common project and makes it possible to generate executable code.

Hardware system

A hardware system contains the complete description of a hardware topol-
ogy consisting of descriptions of the relevant ECUs (experimental targets)
as well as descriptions of the interfaces between the devices.

Software system

A software system contains the hardware-independent parts of the ECU
description, i.e. the modules, functions and connections the control algo-
rithm consists of.

Environment system

An environment system is used to model the plant model for virtual proto-
typing. Itis built out of modules and functions, the same way as a software
system.

Integration
Integration consists of the following steps:

a the compilation of models and model parts to create a control algorithm

b the connection of this algorithm with the hardware it is to run on (irrele-
vant for this lesson)

c thegeneration of an executable file (part of the next lesson)
Project Configurator

Inputs and outputs (signal sinks and sources) for the connection between
the software and hardware have to be created and the software and hard-
ware then have to be connected.

These tasks are carried out within INTECRIO by the Project Configurator.

Creating a System Project
First of all you create the structure of the system project.

To create a system project
1. Right-clickthe Systems folder in the Workspace Browser and select Create
System from the context menu.

The "Create System” window opens.
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2. Enterthename Throttle SPinthe "Create System” window and click OK.
The system project is created in the workspace.

Workspace x

- &

+ ] Hardware

+- [ Software

+ [Lj Environment
- -.1_j Systems

[ Throttle_sP

Tointegrate the hardware system

You integrate the hardware system you created in section 5.5 into the system
project.

1. Inthe Workspace Browser, right-click the Throttle SPsystem projectand
select Add Hardware System from the context menu.

The "Add hardware system” window opens. It lists all hardware systems
available inthe Hardware\Hardware Systems folder.

Add hardware system

Select a hardware system,
ES300
ES900

care
Ly

2. Selectvp-PcC and click OK.

The hardware system is integrated into the system project. Under the tar-

get, theentry0s Cconfigurationisautomatically generated for operating
system configuration.

Workspace - x
- Throttle
+ ll_j Hardware
+- ] Software
+- ] Environment
=1l Systems
- [§ Throttle SP
SR FVP-PC.
= [ X86
&% 05 Configuration
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To integrate the software system
You integrate the software system you created in section 5.4.4 into the system
project.

1. Inthe Workspace Browser, right-click the Throttle SPsystem projectand
select Add Software System from the context menu.

The "Software Systems” window opens. It contains all software systems
available inthe software\Software Systems folder.

Software Systems @
Software Systems:
Throttle SWS

[ OK L}J [ Cancel ]

2. Select Throttle SwWsand click OK.
The software system is added to the system project.

Workspace - %
- [E Throttle

+ [l Hardware

+- ] Software

+ [ Environment

=] Systems

= [i@ Throttle_SP
+- @ VP-PC

Eali=iE Throttle SW5

Tointegrate the environment system
You integrate the environment system you created in section 5.4.4 into the sys-
tem project.

1. Inthe Workspace Browser, right-click the Throttle SPsystem projectand
select Add Environment System from the context menu.

2. Inthe "Environment Systems” window, select Environment and click OK.
The environment system is added to the system project.

Workspace - x
- [ Throttle
+ ] Hardware
+ ] Software
+ ] Environment
=] Systems
- il Throttle_SP
+- & VP-PC
+ 18] Throttle_SWS
+ |'f.:_'l Environment:

5.6.3 Connecting Software System and Environment System
You will now connect the software system and the environment system so that
the signal flow is completely specified.
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Software system and Environment system shall be connected as shown on
Page 113. To do so, you will use the connection wizard.

To connect software system and environment system
1. Double-clickthe Throttle SPsSystem project.

The graphic editor opens; the system project is displayed.

[ System - Throttle_SP E=R(E=RT=T
. "~
0 Throttle_SWS
[ Function_Throttle.throttle_control.V_Position_Signal_Raw i Function_Throttle.throttle_control.F_PWM_Frequency [

iFunction_ThrottIe.throttIe_controI.Perc_PWM_DutycycIe_l [
| Function_Throttle.throttle_control.Perc_PWM_Dutycycle_2 [

B Environment

[ throttle_plant.F_PWM_Freguency_Plant throttle_plant.V_Position_Signal_Raw_Plant [
[ throttle_plant.Perc_PWM_Dutycyde_1_Plant
[ throttle_plant.Perc_PWM_Dutycyde_2_Plant

The software system is displayed as yellow block, the environment system
is displayed as green block.

2. If desired, right-click a port and use its context menu to sort the ports.

Tl Environment

Hheatkla nlowt sy Frequency_Plant throttle_r
PWM_Dutycycle_1_Plant

Move down PWM_Dutycycle_2_Plant
Sort Ascending T

Disconnect Port Descending

: Remove Port .
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3.

In the Workspace Browser, select Open in Connection View from the con-
text menu of the system project.

The "Throttle_SP - Connections” window opens. The "Components with out
ports” combo box contains all components with signal sources,
"Components with in ports” contains all components with signal sinks. The
panels below list the signal sources/sinks of the selected components.

&E Throttle_SP - Connections EI@

Show port types
@ all (O Scalar infout () Sender/Receiver (O Server/Client

Components with out ports Components with in ports

Throttle_SWw'S w Enwiranment w

Function_Throttle.throttle_contral. F_ P8 _Fregquency
Function_Throttle. throttle_contral. Perc_Pwiht_Dutycycle 1
Function_Throttle.thrattle_control Perc_Pwh_Dutycpcle 2

thrattle_plant.F_F4/M_Frequency Plant
throttle_plant. Perc_Fwt_Dutycycle_1_Flant
throttle_plant. Perc_Fwt_Dutycycle_2_Flant

N (T

[ Shaw contained companents [ Shaw contained components

“r' Filter out parts: | “r' Filter in ports:

Euisting Connections

Dynamic  Out In

4. Inthe combo box on the left side, select the software system.

In the list below the combo box, select the entry
Function Throttle.throttle control.F PWM Frequency

On theright side, select the environment system and the entry
throttle plant.F PWM Frequency Plant.

Once you selected the input and output you want to connect, the button in
the middle of the window becomes active.

Click the upper button to create the connection.
The connection is shown in the "Existing Connections” table. In the "Dynam-
ics" column you can select whether the connection is dynamic or static.

Exigting Connections

~
Dynamic  Out In

Function_Throttle.throttle_control F_Fw_Frequency  throttle_plant. F_Phwt_Frequency_Plant
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5.7

5.7.1

8. Create also the following connections:

Throttle_SWS Environment

*.Perc PWM Dutycycle 1 *.Perc PWM Dutycycle 1 Plant

*.Perc PWM Dutycycle 2 *.Perc PWM Dutycycle 2 Plant

*.V_Position Signal Raw *.V_Position Signal Raw_ Plant

The connections between software system and environment system look
like this:

[ Throttle_SWS

| Function_Throttle.throttle_control.Perc_PWM_Dutycycle_1 >
| Function_Throttle.throttle_control.Perc_PWM_Dutycycle_2 [
i

i
’7> Function_Throttle.throttle_control.V_Position_Signal_Raw , Function_Throttle.throttle_control.F_PWM_Frequency |

. 0] Environment J

= throttle_plant.F_PWM_Frequency_Plant throttle_plant.v_Position_Signal_Raw_Plant [
= throttle_plant.Perc_PWM_Dutycycle_1_Plant
' r> throttle_plant.Perc_PWM_Dutycycle_2_Plant

This is the end of the work involved in creating the system project. The next steps
are the configuration of the operating system and the generation of the proto-

type.

Lesson 6: Generating the Prototype

Targets: You configure the operating system using the OS-Wizard. You set the
options for code generation and finally generate the executable prototype for
throttle control.

Overview of the Most Important Concepts in this Lesson
Integration
Integration consists of the following steps:
a the compilation of models and model parts to create a control algorithm
b the connection of this algorithm with the hardware it is to run on
Cc the generation of an executable file
Step a) is part of the previous lesson.
Operating system configuration and OS Configurator

The operating system determines the processing sequence of the tasks
and processes which compete for the processor and, if necessary, toggles
between different tasks. All the settings necessary for this are made during
configuration. The task of operating system configuration is carried out
within INTECRIO by the OS Configurator.

OS Configurator (OSC)

The OS ConfiguratorOSC is an easy-to-use editor for operating system
configuration which provides the user with a quick overview of the system
and allows the configuration to be edited in an application-oriented display.
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Build process and Project Integrator

The Project Integrator (Pl) connects all parts of the system to an execut-
able file, the prototype. An ASAM-MCD-2MC file is generated for the experi-
ment.

Prototype
A prototype is an executable file for an experimental target system. This

kind of prototype shows the software functions - possibly with different
aims and in different forms - in practical use.

5.7.2 Configuration of the Operating System
Before you generate the executable prototype, the operating system has to be
configured so that the processing sequence of the different processes is defined.

Theentryos Configurationwascreatedunderthetargetinthe system project
for OS configuration when the hardware system was integrated (see “Tointegrate
the hardware system” on page 109).

Workspace - x
= [E Throttle

+ [L:] Hardware
] Software
) Environment
] Systems
- [§ Throttle_SP

- & VP-PC

= [ X86

[*=% 05 Configuration:
+ (B Throttle SWS Ly

+-[@] Environment

I + o+

To start the OS Configurator
1. Double-click 0s Configuration inthe Workspace Browser.

The OSC opens.
& Throttle_SP - VP-PC - X86 - O Configuration = =R
-8 05 Configuration All processes displayed e

[+ UserAppMode
é Init
&:‘r'ﬁ Exit

ﬂ& Software Tasks

=181 Throttle_SWS
=+ Function_Throttle
=" throttle_control
=] :1_:] Processes
‘(_21] it_OneStep_throttle_control
iy it_Start_throttle_control
gﬁ int_Terminate_throttle_control
=" throttle_stimuli
=] :1_:] Processes
@ it_OneStep_throttle_stimuli
iy irt_Start_throttle_stimul
) it_Teminate_throttle_stimul

Software | Environment | Hardware

55| 4

= 0S
MName 05 Configuration
RT Enable False
VP 05 Mode RTA-OSEK (OSEK)
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The OSC interface is divided into three parts: in the top left field, you can see the
OS configuration view; at the top right, there are three tabs that display the hierar-
chical structures of the software, environment, and hardware system (software,
environment, and hardware view). The input field for the attributes of the object
selected in the OS configuration view is under these two fields.

At the top level of the OS configuration view, there is the operating system ( & ),
and underneath, the application mode ( 4, ). One /nitand one Exittask are also
created automatically directly under the operating system; these are used by all
application modes. The tasks have the following significance:
- Init — executed once when an application mode is started. Interrupts are
deactivated during task runtime.

- Exit — executed once when the simulation is ended. Interrupts are deacti-
vated during task runtime.
In addition, you can create timer tasks and software tasks. Timer tasks are created
under the application mode, software tasks inthe Ssoftware Tasks folder.

To set up the application mode

The application mode can only be renamed; there are no other possible set-
tings. Use the specified names for the tutorial.

You need a timer task Task_10ms for throttle control.

To create and set up the timer tasks

1. Right-click the application mode and select Add Timer Task from the con-
text menu.

A naming window opens.
2. Assignthe task name Task_10ms and click OK.

The taskis created in the OS configuration view under the application mode.
The Actions folder for this task is created automatically.

L& Throttle_SP - VP-PC - X286

= &Sv 05 Corfiguration
=4 UserAppMode
o o TN
u{_?_- Actions
&g Init
i Bt
&a Software Tasks

With rapid prototyping targets, a timer task has a second folder named
Events.

3. Select the new task.
The input field shows the default values of the task attributes.

5= 8

= Timer Task
Mame Task_10ms
Task ID not yet assigned
Pricrity 0
Period 0.01
Delay 0
Execution Budget 0
Mazx, Number of Activation 1
Meonitoring False
Exclude from Tracing True
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4. Enter the following attributes:

Attribute Description Value
Priority Determines the processing sequence ofthe 116
activated tasks
Period Specifies after what time period in seconds 0.01
the task should be reactivated.
Delay The task is not activated until the specified 0.0
time (in seconds) has elapsed.
Execution Defines the maximum allowed executiontime 0
Budget of this task in seconds.
Avalue of 0 turns execution time monitoring
off.
Max. number of Specifieshow oftenthe task canbe activated 1
activation in parallel.
Monitoring Determines whether monitoring variablesare  True
generated for the task.
Exclude from If True, the system configuresthistaskfornot True
Tracing being traced with RTA-Trace.

For a detailed description of all attributes, see the INTECRIO online help or
the INTECRIO user guide, section "The OSC Editor”.
Next, assign the different processes to the tasks. You need the "Software” and
"Environment” tabs in the right-hand field of the OSC.

To assign processes to tasks
1. Extend the OS configuration view until all the tasks are visible.

2. Extendthe view in the "Software" tab so that the processes of all modules
involved are visible.

Throttle_SP - VP-PC - X86 - OS Configuration [=]
g
=@ 05 Corfiguration All processes displayed ']

-+ UserAppMode

N -8 Throttle_SWS
=@y Task_10ms

=+ Function_Throttle

oo ﬂé : =" throttle_control

‘I! ll—;; = '-1_:] Processes

i Y st ot o
( Seftware Tasks /— iy it_Start_throttle_control

gﬁ int_Terminate_throttle_control
=" throttle_stimuli
=] :1_:] Processes
@ it_OneStep_throttle_stimuli
iy it_Start_throttle_stimul
% it_Teminate_throttle_stimul

Software | Environment | Hardware
3. Inthe combo box above the tab, select whether all processes or only
unused processes are displayed.

All processes displayed R

4. Dragtheirt OneStep throttle control processfromthe "Software”
tab to the OS configuration view and store it in the Act ions folder of the
Task_ 10ms task.

The process is assigned to the task.
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5.7.3

5. Assign the remaining processes to the tasks as shown below.

= Pgsv 0S Configuration
23 UserAppMode
B Task_10ms
= '-J_{g,- Actions
EI] throttle_controlit_OneStep_throttle_control
‘(_;“:I] throttle_stimuliit_OneStep_throttle_stimuli
= r.u Irmit
= '-kg,- Actions
éﬁ throttle_stimuliit_Start_throttle_stimuli
4y throttle_control.it_Start_throttle_control
-4 Bt
= '-1{2,- Actions
_-q% throttle_stimuliit_Teminate_throttle_stimuli
‘ﬁ throttle_control.it_Teminate_throttle_control
&& Software Tasks

The sequence in which the processes are assigned to a task corresponds to
the processing sequence.

6. If necessary, drag the processes in the OS configuration view to another
position so that you end up with the sequence shown.

7. Change to the "Environment” tab and assign the processes of the environ-
ment system to suitable tasks.

You have now concluded the configuration of the operating system.

The Build Process

The Build process runs more or less automatically. You simply have to set a few
options and start the process. Three kinds of build options exist: application-wide
(open with Tools > Options), workspace-wide (context menu Properties of the
workspace) and project-wide (context menu Properties of the system project). In
the tutorial, you will check the compiler path and set the build options.

To check/set the compiler path
The compiler paths are usually entered automatically in the INTECRIO options. If
required, you can change the paths. Proceed as follows.

1. Select Tools > Options.
The "Application Wide Options” window opens.
2. Openthe Project Integration folderandthe Tools group.

Application Wide Options

] Scripting
:1_:] Project Integration

General Configurable Installation Directories

L Select tool
ASAM-2MC Generation GNU Compiler Suite MinGW (PowerPC) -
] General
] Text Editors Tool path
(] Graphical Modeling %4ToolDir % \GNUCampiler /3. 41/3. 4. 4-PowerPC ()

[Lj E-Target Configurator
([ Experiment Environmert
] Documentation

[ OK ] [ Cancel ]

3. Select a compiler from the "Select tool" combo box.
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4. Checkif the path of this compiler has been entered correctly in the "Tool

Path" field.

The GNU Compiler Suite

(PowerPC) is delivered with INTECRIO; the

pathis predefined in the "Tool Path” field.

Other compilers have to be installed separately.
5. Close the window with OK.

To select a compiler

In the system project options, you can use other compilers (e.g., the compiler of
Microsoft Visual Studio 2008) - provided they are installed on your PC -instead of
the predefined GNU Compiler. If you want to use the predefined GNU Compiler, you
do notneed to change the setting.

1. Right-clickthe Throttle SPsystemprojectinthe Workspace Browserand
select Properties from the context menu.

The "System Properties” window opens.

2. Openthe Project Integration folderandthe Compiler group.

System Properties

:1_:] Project Integration
Build
Files
:
(] Documentation

Compiler Search Paths
Additional compiler indude search path

Additional C source files (paths separated by semicolon)
Additional target libraries (paths separated by semicolon)
Additional macro definitions (separated by comma)
Compiler Suite
Selected compiler suite
[GNU Compiler Suite (V472/x86,Win32) -

[

QK ] [ Cancel ] [ Apply ]

3. Select a compiler from the "Selected compiler suite” combo box.

4. If necessary, enter search paths in the fields of the "Compiler Search Paths”

area.

5. Close the window with OK.
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To set Build options
1. Inthe Workspace Browser, right-click the Throttle SPsystem projectand
select Properties from the context menu.

The "System Properties” window opens.

System Properties

:1_:] Project Integration

by Build
Files Build Properties

Compiler

[L'] Documentation [ Activate custom build hooks

[ Activate debug code generation
Activate default code optimization

Activate required port connectivity check

AUTOSAR version  derived -

[ QK ] [ Cancel ] [ Apply ]

2. Intheleft-hand field, openthe Project Integration folderandthe
Files group.
The options of the group are displayed in the right-hand field.

3. Inthe "Result Files Basename” field, enter the basic name Throttle for the
executable file and the ASAM-MD-2MC file of the prototype.

Use the default settings for the options in the other groups.
4. Accept the settings with OK.

To generate the executable file
1. Inthe Workspace Browser, right-click the systemproject Throttle SPand
select Build from the context menu.

Existing results of a Build process which are still valid are notregenerated.
Or
2. Select Rebuild from the context menu.

Files generated previously are deleted; a//results are regenerated.

Information on the current steps is displayedin the "Log Window" field in the
"Messages” tab. A progress bar in the bottom pane indicates the progress.

You have now generated an executable prototype. In the next section, you will be
experimenting with this prototype.
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5.8.1

Lesson 7: Experimenting

Targets: You will test throttle control in the experiment. You will become
acquainted with the experiment environment of INTECRIO with the different mea-
suring and calibration instruments.

@ NOTE

Beginning with V5.0.4, INTECRIO supports ETAS Experiment Environment V3.8.4.
ETAS Experiment Environment V3.7 is no longer supported.
ETAS Experiment Environment V3.9 is not supported.

Instead of the ETAS Experiment Environment, you can use INCA V7.4 with
INCA-EIP to experiment with an ES800 hardware system.

Overview of the Most Important Concepts in this Lesson
Experiment

The function of the prototype is verified in the experiment. Different types
of measuring and calibration instruments are available for this purpose.

The experiment is saved on the hard disk, but can be invoked via the Work-
space Browser. This means you can quickly set up the INTECRIO experiment
environment for a specific task by loading the relevant experiment.

Virtual prototyping

Function developers create virtual prototypes of electronic vehicle func-
tions and test these on a PC. This kind of virtual prototype consists of the
following components:

+ Automotive Embedded Software (application software and OSEK operat-
ing system)
+ aplant model (environment system)

Virtual prototyping enables cooperation between function developers on
the one hand and system developers and simulation experts on the other at
avery early stage of development. Virtual prototyping allows developers to
use system models in early process phases. In this way, developers can val-
idate their functions with Model-in-the-Loop technology (MiL). Access to
system knowledge (and the relevant models) in early process phases thus
creates synergies between function development and system develop-
ment, making the entire development process more efficient.
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5.8.2 Preparations
To prepare the experiment, open the experiment environment and set a few
options.

To open the experiment environment
The experiment does not have its own entry in the Workspace Browser.

1. Make sure that the application-wide experiment option Check for
connected hardware is activated.

Application Wide Options

(] Documentation

[L:] E-Target Configurator
'-l-j Experiment Environment
General Options
(] General

[L:] Graphical Modeling
u,j Project Integration
] Seripting

(] Text Editors

Check for connected hardware

Change will be effective the next time a workspace is opened

If itis not, you cannot open the experiment environment.
2. Inthe Workspace Browser, right-click the system project Throttle SP.
3. Select Open Experiment from the context menu.

The experiment environment of INTECRIO opens in its own window. The
experiment is loaded in the experiment environment.

& Experiment Environment V! v - [Default.eew] - Default.eex — O *

Fle Edt View Experiment Instrumentation FexRay Tools ?

B HE AR BB BB W Buscoig - | R - % E%E 9 G @ G W

%z| Workspace Elemer * o L4l Instruments
Search & Filter # ~ Standard Instruments
i =
Clear "Search Resutts" ongo [ Use Re
Filter Opiions W 7 Segment Display
Al Asam | AIUD |  Search Resuts | o
! r

= @ Throttle_SP |

@ [ 0SMonitoring My Inst Styles

@ [ throttle_control

i u_j throttle_plant Automotive Instruments

@ [ throttle_stimuli INTECRIO Instruments

LABCAR Instruments

1al Generator \[ Datalogger\[ Instrumentation

EWorkspace E.. T.:\JE)(f:_leriment Ex... < > Pro.. EVP... -;':. In...
D Application Log
Time Component Message
D Application Log [E" Hardware Output
@ || Disconnected Stopped Simulation time Mot started Seript recorder idle Default

The experiment has not yet been set up. This is why only the measurement and
calibration variables of the system project are displayed in the element list (“Work-
space Elements” window, "All ASAM" tab), sorted in the following folders below the
system project name.
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5.8.3

5.8.3.1

ETASINTECRIO V5.0 | Getting Started

- throttle controlandthrottle stimuli -containthe measurement
and calibration variables of the respective modules

- throttle plant -containsthe measurement and calibration variables of

the environment module.

- 0OSMonitoring - contains monitoring variables

During this lesson, you will set up the experiment you need for throttle control.

Setting up the Experiment

You set up the experiment by creating the instruments and selecting variables
which are to be calibrated or measured for throttle control. You will measure or cal-

ibrate the following variables:

Variable

Explanation

Perc Desired Position

desired position of the throttle valve

Perc Actual Position

actual current position

K S Value, Td S Value,
Ti S Value, Tv_S Value

control parameters of the PID controller

Abs Error Counter

countserrors

error tolerance yData

tolerance values for error detection

Stimulus Select Value

selects stimulus for desired throttle position

dT

time between two task activations

grossRunTime

total runtime of the task

Creating Measuring and Calibration Instruments

The "Instrumentation” window contains all the available instruments. You need
only a few standard instruments for this lesson.

L{ Instruments

Standard Instruments

@

Circular Gauge

Circular gauge

Numerical instrument

L)
Edit Box

Oscilloscope

Oscilloscope

Slider

Slider

Table editor

E

Table Editor

| B G

My Instrument Styles

Automotive Instruments

INTECRIO Instruments

LABCAR Instruments
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You determine whether an existing numerical instrument or a slider is used as
measuring or calibration instrument by assigning a measurement variable or a cal-
ibration variable. The table editor is a pure calibration instrument, circular gauge
and oscilloscope are pure measuring instruments.

For the throttle control experiment, you need one oscilloscope, seven numerical
instruments, a slider, a circular gauge, and a table editor. Oscilloscope, circular
gauge, table editor and slider have their own windows; the numerical instruments
are arranged in two windows.

@ NOTE

The oscilloscope is the only instrument that can accept more than one variable.
All other instruments can only contain one variable; this is why you sometimes
have to create several instruments of one type.

To create the oscilloscope
1. Dragthe Oscilloscope icon from the "Instrumentation” window to the
"Instrumentation” field.

/_WLa o
o .\F ........ — Standard Instruments
LA ——

-

Z &=

Needle

()

OndOf

|
Ozcilloscope

Fush Button

E

&)

[ Signal Generator \[ Datalogger \[ Instrumentation

The new oscilloscope opens.

ETASINTECRIO V5.0 | Getting Started




124 1 INTECRIO Tutorial

2. Adjust the size of the oscilloscope.

nn3

0:00 [sec]

Name

Style

3. Create acircular gauge, a table editor and a slider in the same way.

To add numerical instruments

You create the numerical instruments in two groups, one for measuring instru-
ments, one for calibration instruments. This is done via the "Workspace Elements”
window instead of the "Instrumentation” window.

1.

In the "Workspace Elements” window, select the OS monitoring variables
grossRunTime and drT.

From the context menu of the variables, select Measure/Calibrate.
The "Create Instruments” window opens.

Create Instruments O *
Element Instrument Type Task Indices Group

v/ | dT Edit Box + || Task10ms <New Group> |+

v| | grossRunTime Edit Box + || Task10ms <New Group> |+
Cancel

To create anew measurement window with numerical instruments, the type
Edit Boxandthegroup <New Group>mustbe selected for both variables.

Confirm your selection with OK.

A measurement window with two numerical instruments opens. The vari-
ables are assigned to the instruments.

.r.irr_'lup1

Task10msMon dT [s]

H 0.000 g

Task 10msMon grossRunTime [s]
0.000

=

. Now create a calibration window for the parametersk_s value,

Td S Value, Ti S Value, Tv_S Valueand Stimulus Select Value.

Instead of using the Measure/Calibrate context menu, simply drag the vari-
ables to an empty place in the "Instrumentation” field.
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5.8.3.2

5.8.3.3

Once you have added all instruments, the "Instrumentation” field may look as fol-
lows:

Group1 Grouph

Group5

Task10msMon.dT [g] throttle_cortrol_P.emor_tolerance_YData [NO_PHYSI... | Reset | Aoply

0.000

Task 10msMon grossRunTime [s]
0.000

Group2 Groupd

throttle_control_P.K_S_Yalue [M..
0.000
throttle_control_P . Td_5_Value [N...
0.000
throttle_control_P.Ti_S_Value [M...
0.000
throttle_control_P Tv_5_Value [N...
0.000

Group

| @ PR EEEE

.

[ Signal Generator \[ Dataloggar\[ Instrumentation

20.0
60.0
40.0
SEEEESERE R | -
an
..... ! | | | |
..... L T b o ”
AR 0:00 Thh:mm:ss]
s calbls Style  Name Task
il —  throttle_control_B.Perc_Actual_Position [NO_PHYSIC Task 10ms

Assigning Measurement and Calibration Variables

Before you can measure and calibrate, you have to assign the measurement and
calibration variables to some of the instruments. In the element list, measurement
variables are indicated by a filled red square ( |l ); calibration variables by a filled
blue circle ().

To assign measurement and calibration variables

1. Drag the measurement variable Perc Desired position fromthe
"Workspace Elements” tab to the oscilloscope.

This assigns the measurement variable to the oscilloscope.
2. Assign variables to the remaining instruments in accordance with the table.

Variable Instrument

Perc Actual Position Oscilloscope

Abs Error Counter circular gauge/slider
error tolerance yData Table editor

Setting Up Measuring and Calibration Instruments

You can set up the instruments before or during simulation. Only the most import-
ant possible settings are named in the tutorial. For a more detailed description of
the possible settings, refer to the INTECRIO online help.
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To set up a numerical instrument
Especially for the display of dT and grossRunTime, it is recommended that you
adjust the display of the numerical instruments to at least six decimals.

1. Clickinaninstrument.

Itis not sufficient to highlight the window containing the instrument.
2. Goto the "Properties” window.

This window shows the instrument properties.

BY Properties * B K

v Label
Label Background Color [ 1 Control
Label Format ZDefault
Label Height 15
Label Text Alignment MiddleLeft
Label Text Color Il Control Text
~ Mormal Range

Above Upper Bound Color [ LightCoral
Below Lower Bound Color [ LightCoral

Lower Bound 0
Mormal Range Enabled False
Upper Bound 85 8993459
v Value
[Diata representation Decimal
False-\/alue Color [ LightCoral
| 410 Y 1
( g )
(I
Value Alignment Right

Value Background Color [ 232, 232, 232
Value Background Color Edi[_] White
Value Text Color Il Black

Number of Decimals
Count of numbers after decimal separator.

%' Properties | [ VP Execution Mode £l Instruments

3. Inthe "Number of Decimals” field, change the number of decimal places.
The change is immediately effective.
To set up another instrument, click in the new instrument and go to the "Proper-
ties” window again.
To set up the circular gauge
The circular gauge is created with a few presettings which you should change so

that the measurement variable Abs Error Counter isdisplayed ina suitable
form.
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1. Openthe circular gauge properties in the "Properties” window.

Background Color [] Transparent
v Label
Label Format ZDefault
v Needle
Meedle Style NeedleStyle 1
MNeedle Text
Meedle Text Color [ LightGray
> Meedle Text Font Microsoft Sans Serif. 8.25pt
> MNeedle Text Location 17.7
Needle \width 15
Signal Name Color [ LightGray
> Signal Name Font Microsoft Sans Serif. 10pt
» Signal Name Location 0. -14
v Normal
Lower Bound [1]
Mormal Range Enabled False )
LUpper Bound 100
v Scale

Autoadjust Scale Range
Maximum Value 100
Minimum Value

2. Setthe "Normal Range Enabled” field to true if you want to be notified when
the value exceeds or falls below the normal range.
In the "Upper/Lower Bound" fields, enter the limits for the normal range.

4. Inthe"Autoadjust Scale Range” field, select whether you want an automatic
scale adjustment (true) ornot (false).

If trueis set, the maximum of the display is increased if necessary. An auto-
matic decrease if the displayed variable is permanently below the current
maximum does not exist, this adjustment must be performed manually.
5. Inthe "Maximum/Minimum Value” fields, enter the limits for the display.
Tosetup aslider
The slider is created with a few presettings that you should change so that the
measurement variable Abs Error Counter isdisplayedina suitable form.

1. Open the slider properties in the "Properties” window.

BY Properties > & X

Label Background Color [] Transparent

Label Format ZDefault
Label Height 15
Label Text Alignment MiddleLeft
Label Text Color Il Black
> Pointer
> Scale
v Scale Range
| Autoadjust Scale Range 0TS v
Maximum Value 100
Minimum Value 0
Range Indicators (Collection)
» Scale Text
> Value

Autoadjust Scale Range
Automatic range extension of the max and min values.

%' Properties | [ VP Execution Mode £l Instruments

The fields "Autoadjust Scale Range” and "Maximum/Minimum Value" have
the same meaning as the corresponding fields in the circular gauge proper-
ties.

For the table editor, use the default settings.
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To set up the oscilloscope
Only the most important possible settings for the axes are mentioned here. Use
the default settings for grid, legend and channels.

1. Inthe oscilloscope, click the X axis.
2. Gotothe "Properties” window.
This window shows the settings for the X axis.

=8

v Colors

Background Color 1 ] White
Background Color 2 [ 230. 255. 230
Foreground Color Il Black

v Misc

@l Span

top Auto Scroll Timespan
 Wrap Around Mode "Clear’ Options
Timespan Overlap 0

3. Inthe "Span” field, enter 5s to specify a time span of 5 seconds.
4. OpentheY axis settings in the "Properties” window.

=2

v Colors

Active Axis Color [] ControlLight
Inactive Axis Color ] White
Text Color Il Black
v Misc
Tracking Enabled True
v
Mumber of Decimals 1
v Range
Maximum Value 100
Minimum Value 0

5. Inthe "Number of Decimals” field, enter 2 to limit the display to a maximum of
two decimal places.

You will not change the display areas of the axes until you are actually measuring
as you will then be able to take the currently displayed values into consideration.

5.8.3.4  Saving Measuring and Calibration Instruments

Once you have made all the settings, save the entire arrangement, i.e. the experi-
ment, so that you can easily reestablish it later.

To save an experiment
1. Select File > Save Experiment.

The arrangement of measurement and calibration windows is saved in the
Default.eexfile.

You find the file in the experiment directory of the workspace, e.g.,
ETASData\INTECRIO5.0\Tutorial\Throttle\
EE\Experiments\System\Default\Default.eex.

2. Select File > Save Experiment As to save the experiment with an arbitrary
name and location.
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5.8.4 Configuring Data Acquisition
The data logger ("Datalogger” field) of the INTECRIO experiment environment is
used to acquire data.

Datalogger Configuration

=

= | Load | | SEUE | | SEUENS |

o

=

Ll .

£ Awvailable Dataloggers

=1

E Name Active State Rec. Time Automatic Restarts Current Restart Add
5

=

=

=2

[

-

g Mo Datalogger Sel

First of all, you create a data logger.
To create a datalogger
1. Inthe "Available Dataloggers” field, click the Add button.
A new data logger is created.
2. Clickin the "Name" column to edit its name.

Add

Name Rec.Time | Automatic Restarts | Current Restart || | |

,ﬁ New Datalogger 1 ii| I

1on of New Datalogger 1

Signals to record

Name .

Next, you will configure acquisition. Define the following properties:

EII

Slgnal Generator \f Datalogger '( Inst

- the measurement values to be acquired
- thelog file in which the acquisition is to be saved
- the time span over which you want to acquire measurements

To select measurement variables to be acquired
1. Inthe "Workspace Elements” window, select one or more measurement

variables.
2. Right-click a selected variable and select Add to Datalogger from the con-
text menu.
The measurement variables are added to the "Signals to record” field of the
data logger.
£ [
=3
=2
]
E Configuration of New Datalogger 1
7—Signals to record
*g Name Task Indices | Remaove |
= Q5Monitoring.Task10msMondT Task10ms -
8 " | 0SMonitoring. Task10msMon.grossRunTime Task10ms z Remove All
T’:ﬂ " ! throttle_control.throttle_control_B.Perc_Actual_Positon | Task10ms Z

The acquisition task is set to the only task of the system project.
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To determine a log file

The log file is specified in the "Recording File Settings” field of the data logger.

Recording File Settings

Recording base filename C:\Tutorial\EE"\Experiments* System*Default\New Datalogger 1_DataRecording mf4 i_l
Auto Increment Final recording filename(s) preview
Auto Increment C:\Tutorial\EE \Experiments' SystemDefault\New Datalogger 1_DataRecording0001.mf4
|4 | Digits

S Afile selection window opens.

1. Inthe "Recording base filename” field, click the button next to the text field.

2. Enterpath (e.g., C:\Tutorial \EE\Experiments\System\Default\)

and filename for the log file and click Save.

The Auto Increment option results in the file name being extended by one

number which is automatically incremented for multiple savings.

Inthe "Trigger Settings” field of the data logger, you can choose between different
types of acquisition. You can use a fixed acquisition span which is manually
started, you can start and stop acquisition manually or via trigger conditions which

have to be fulfilled after the simulation has been started.

START STOP
Pre Trigger Time Post Trigger Time
l:l s Manually I:I s {0 = endless) Manually
Start Trigger |Defau|t Start | Condition |Manual Start |
Stop Trigger |Defau|t Stop | Condition |Manual Stop |

You work with a manually started acquisition of fixed duration in the tutorial. Infor-
mation on trigger conditions can be found in the online help of the experiment

environment.

To specify acquisition time

| 1. Inthe"Trigger Settings" field of the datalogger, click the buttonin the "Start

Trigger” line.
The "TriggerEditorDialog” window opens.

TriggerEditorDialog - O *

Filter Type | StartManualFitter ~

Trigger Condition

OSMonitoring. Task 10msMon dT = Signal OSMonitoring. Task 10msMon gros
Threshold
Trigger Timing
START
Pre Trigger Time Post Trigger Time
Cancel

2. Inthe "Filter Type" field, select StartManualFilter.
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3. Inthe "Pre Trigger Time" and "Post Trigger Time" fields, enter the values 0
and 10.
With these settings, data are recorded for 10 seconds after you gave the
start signal.
Datarecording takes place only when the data logger is activated. In that case, the
data of the selected measurement variables is acquired for 10 seconds after
acquisition is started, and stored in the specified file (see “Data Acquisition” on
page 135). You can analyze the data with an appropriate tool, e.g. the MDA deliv-
ered with INTECRIO.

5.8.5 Executing Measuring and Calibration Tasks
You execute the tasks in this section with the experiment you have set up inthe
previous sections.

5.8.5.1  Starting the Simulation
To start the simulation and measurement
1. 2. 3.

B 2]

1. Inthe experiment environment, click the Download button.
2. Click the Start Simulation button.
3. Click the Start Measurement button.

Acquisition in the data logger starts, too. It stops once the time set has
elapsed.

The measuring instruments immediately show the values of the relevant
variables.

Your experiment environment may look something like this.

Groupb E2' Group? E2' Groupd B
monPtr.dT [s] error_tolerance_yData Feset | Ll
0.010000 0 | 1 2 3

manPtr. grassRunTime (2] [i | 0.244915...  0.462117... | 0,635145...
0.000010 || 4] | 3

Groupl0 E2' Groupd =

throttle_control P.E_S_alue [] thrattle_control Y.Abs_Emor_Counter []
0.110000
thrattle_contral P.Td_5_Walue []
0.050000
throttle_control P.Ti_5_Walue []
0.070000
thrattle_control_P.Tv_S5_Value [] i & s [EE _’]1.’ - L& ~
50.000000 E
: 70,03
StimulusSelect_Yalue E
3.000000 E
60.0-3
I L
.................. 40,0—; L
e —r |1. —— |2. —— |3. —— |4. —— |5
.................. 0:00 [zec]
e | TS Visble  Task

""""""""" —  throttle_control_B.Perc_Actual_Position [] Task_10msz

""""""""" —  throttle_stimuli_'.Perc_Desired_Position [] Task_10msz
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5.8.5.2

Measuring

Numerical display, circular gauge, bar display: These measuring instruments
show the current values as soon as simulation and measurement are started. You
can set up the instruments afresh during simulation (see "Setting Up Measuring
and Calibration Instruments" ). Itis notpossible to analyze the measure datain the
instruments.

Oscilloscope: The oscilloscope shows the current values when simulation and
measurement are started. You can set up the oscilloscope, or analyze the values
currently displayed, when the display is paused.

To edit the display area

It may occur that the curves cannot be seen in entirety as they exceed the speci-
fied display area of the Y axis. There are different ways of changing the display
area.

—_

Pause the display.

To change the X axis, click the Zoom in and Zoom out buttons.
Move the display area of the Y axis with the mouse.

Squash or stretch the display area of the Y axis with <CTRL> + mouse.

[SAREE S

Right-click the Y axis and select Zoom to Fit from the context menu.
The display area of the oscilloscope is adjusted to the values currently dis-
played.

©. Use the Zoom button menu to use further zoom options.

[
Zoombox

Zoom Time Only
Zoom Yalues Only

Meedle Zoom

PPHFE

Move Signal

7. Openthe XorY axis settings in the "Properties” window and edit the display
of the axes (see Page 128).

8. Resume display with the Toggle Play/Pause button.

To set up the display

If displaying all measurement variables in one coordinate systemlooks too confus-
ing, you can display individual axes.

1. Right-click in the display area and select Single Axis per channel from the
context menu.

Now, each of the two measurement variables has its own Y axis that can be
set up individually.
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2. Right-clickin the display area and select Single Strip per channel from the
context menu.

Now, the oscilloscope area is split in two parts, one for each measurement
variable. Each part has its own Y axis that can be set up individually.

The figure shows the two variants.

oy

XY e AEy -
?D,DD—E ?D,DD—E F

BD,DD—; BD,DD—;

SD,DD—E SD,DD—E

40,00—; 40,00—;

T ——
3 4 3
0:00 [sec] S m
Style  Mame Vizgible Ta 40,00

— throttle_control_B.Perc_Actual_Position [] Ta e E—
— throttle_control_U.Perc_Desired_Pogition [] Ta g0,00

40'00 T T T T T T T T T T T T T T T T T T T T T T T T T
3 4 3 B % 3
0:00 [zec]
Style  Mame Vigible Task

— throttle_control_B.Perc_Actual_Position [] Task_10ms

— throttle_control_U.Perc_Desired_Pogition [] Task_10ms

To analyze measure data
“ 1. Inthe oscilloscope, click the Toggle Play/Pause button to interrupt mea-
sure data display.

A 2. Click the Add Cursor button.
Aline cursor appears in the display area.

3. Addasecond cursor.

4. Use the mouse to drag each cursor to the desired position.
The cursor names are displayed at the cursors. The Y-values of the channels
at the current position are displayed in the legend.

Gowptt K
PacaEme ARG

700 F— A [E]
E0.0 ‘

50,0 '

40,0

T v
0:00 [zec]

Style  Mame Wigible  [4] 00:00:04.644 [B] 00:00:06. 240

—  Perc_actual_Position E9,841696908919 4102951671 34427

—  Perc_Desired_Position 70 40
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5.8.5.3

5. Right-click the second cursor and select Show Cursor difference > A: <X

value> from the context menu.

The time difference is displayed at the cursors, and the Y difference is dis-
played in the legend.

(&) 00:00:05.584 [B]00:00:07.060 [&-B) 00:00:01.477

A H [&-B) 1= 47Fms | B 40 70 30

T 49,1447513722242  B7 BB26806710549  -18,7379232928207

Calibrating in the Editors

If you have assigned a calibration variable (characteristic value, curve or map) to
an instrument, this instrument works like an editor. You can modify the values of
the calibration variables directly in the display using the various editors.

To calibrate values

To calibrate values in the numerical editor, proceed as follows:
i. Click the text area of the edit box.
ii. Enterthe value or use the scroll buttons.

throttle_stimuli_P.StimulusSelect_Value []

T  3.0boooos

The new value is effective immediately.
iii. Calibrate the control parameters of the PID controller and observe the
changes to the variable Perc Actual Positioninthe oscilloscope.

. Tocalibrate error tolerance YData (characteristic curve) inthe table

editor, proceed as follows:
i. Double-click a cell of the table.
i. Enterthenew value.

throttle_control_F.error_tolerance_' Reset | Apply
i} 1 z 3 4
0 0.244918... {04627 15} 0.635148... : 0.7615%...

1 | s »

iii. Click Apply.
The new value is effective.

iv. Calibrate the tolerance values and observe the changes to the
Abs Error Counter variablein the automotive instrument and the
slider.
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5.8.5.4

Data Acquisition

To perform data acquisition
With the data logger settings from section 5.8.4, you have to start measure data
acquisition manually while the measurement is running.

1. Gotothe datalogger.

The current data logger status is displayed in the "State” column in the
"Available Dataloggers” field.

2. Clickinthe "Active” column to activate the datalogger.

Available Dataloggers

Name Active State Rec. Time
+” NewDataloggerl | ] L\\s ______ B off

The dataloggeris marked as active; the button in the next column becomes
available.

Active

3. Click the button to start data acquisition.

5.8.55

% Data recording starts; it stops automatically after 10 seconds.

Available Dataloggers

Name Active State Rec. Time
" Mew Datalogger 1 wl

Recording 3,5

The measure data is saved in the specified directory (e.g., D: \ETASData\
INTECRIOS5.0\Throttle\MyLogfile0001.dat).Youcananalyze the data
with an appropriate tool.

Special Features of a Virtual Prototyping Experiment

The previous sections of this lesson apply to both virtual prototyping and rapid
prototyping. Here, a special feature of virtual prototyping experiments is
described.

For VP experiments, the experiment environment contains an additional window
named "VP Execution Mode" with the following modes for controlling simulation
time:

Adaptive Time  The modelisrunin the fastest possible time, i.e. the shortest
possible computing time.

Scaled Time The modelisruninreal time (Scaling Factor = 1), time
lapse (Scaling Factor < 1),orslowmotion (Scaling
Factor > 1).
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[ VP Execution Mode
Scheduling Mode
(O Adaptive Time

(® Scaled Time
Scaling Factor

Properties | [ VP Execution Mode | L7, Instruments

By default, Scaled Time with a scaling factor 1is activated.

The limited real-time capability of Windows can lead to delays or failures during
processing with high system loads which canin turn result inirregularities of the
measure data (arrow in the figure below).

throttle_stimuli_P.StimuluzSelect Y alue [] B R
IENEN 3 B AEk -
70.0
60,0
50.0
40.0
a0.0

— T

23 24 28 28 27

02:00 [zec]

Style Mame Wisible
|— throttle_stimuli_B.Perc_Desired_Position [] jl

Itis recommended that you close other resource-intensive programs during the
virtual prototyping experiment.

If a failure occurs, a message about which task was not run is issued in the "Hard-
ware Output” tab.

Time Component Meszage -
! 17.40:05 Hardware Message Observer  [ERROR] RTA-OSEK Ermor ActivateT ask: E_OS_LIMIT
Y 17:40:05 Hardware Message Observer _I
% 174248 Hardware Message Observer  RTA-DSEK task name: auto_10msT ask LI
D Application Log E Hardware Output ||
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5.9

5.9.1

To change the VP execution mode
1. Stop both measuring and the operating system.

(:) NOTE

The mode for the simulation time cannot be changed while the operating
system s running.

2. Inthe "VP Execution Mode" window, do one of the following:

- Select the mode Adaptive Time.
- Modify the "Scaling Factor”.

3. Relaunch the operating system and start measuring again and notice the
differencesin the display.

Lesson 8: ES930 - Example

<:> NOTE

This lesson uses an ES910.3 hardware, HSP V12.1, the daisychain configuration
tool, and appropriate cables for the experiment.

The ES930 can also be connected to the ES830 target; however, details specific
to that case are notcovered by this lesson.

Target: Inthislesson you will perform manual configuration of a daisychain with
one ES930 module. Afterwards, you test the configuration in an experiment. You
will learn about the working steps involved in working with an ES930 on ES910.

Overview of the Most Important Concepts of this Lesson
Hardware connection and Hardware Configurator with INTECRIO-RP

The control plant (or the technical process) is represented to the system as
a set of sensors and actuators with which the system can be connected via
arange of suitable peripherals. These peripherals have to be configured to

suit the actual technical process being modeled.

The hardware connection task is carried out within INTECRIO by the Hard-
ware Configurator (or HC).

The Hardware Configurator with INTECRIO-RP enables the setup and con-
figuration of the respective hardware systems, it loads the parameterized
model into the "Controller environment” which is displayed and linked by the
interfaces installed in the hardware.

This is how the Hardware Configurator with INTECRIO-RP enables the cre-
ation of the logic necessary to ensure that signals received by external
sources are acquired at the right place within the Controller model.

Daisychain configuration

Different from the other interfaces, a daisychain cannot be configured in
INTECRIO. Instead, the daisychain is configured in the daisychain configura-
tion tool, and the configuration file is imported in INTECRIO.

ES930

The ES930 Multi-I/O module is a compact, robust, and powerful tool with
numerous input and output channels.
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The module extends the functionality of the ES910, which makes it suitable
for controlling and analyzing sensors and actuators directly from within a
given function model (Simulink®, ASCET, AUTOSAR, C code).

592 Configuring the ES930 Daisychain Module
The configuration is done in the daisychain configuration tool provided by ETAS.
Theresulting * . xm1 configuration file is then imported into INTECRIO.

To create a new daisychain configuration
1. Connectthe ES930 to the ES910.

Daisy Chain 2. Connect the ES910 to your PC.
Configuratio

n 3. Start the daisychain configuration tool, e.g. via the desktop icon.

&

The "Hardware Configuration” window opens. See the online help for details.
'::]:' 4. Inthe "Hardware Configuration” window, insert an ES930 module.
=1- 5. Enter a suitable IP address for the chain.

©. Select Hardware > Activate Rapid Prototyping to ensure that data will
arrive with minimum delay.
By default, all Digital In/Out, Analog In/Out, and Thermo channels are activated.
This tutorial uses only the first two Digital Out channels and one Thermo channel,
you can deactivate the others.

To configure the Thermo channels

1. Onthe ES930 hardware, connect a temperature sensor to one of the
Thermo channels.

2. Inthe "Hardware Configuration” window, “Topology" pane, select the
Thermo entry.

3. Inthe "Thermo Channels” tab, activate the channel to which you connected
the sensor.

4. Enter suitable values for rate, range min. and range max.

5. If desired, activate the unused thermo channels as well, to use them for
diagnostic purposes.
The screenshot shows a possible configuration.

Thermo Channels |

No.| Sel | Name Units | Rate Sensor Formula Range | Range |Real range | Real range

N N Comment
type min. |max. |min. max.

ESS30_TH1_CH1 DegC 0.1s ys 0.00 150.00 -Z00.00 1372.00

1

2 ESS30_TH1_CHZ DegC 0.1s vs 0.00 150.00 -200.00 1372.00

3 ESS30_TH1_CH3 DegC 0.1s vs 0.00 150.00 -200.00 1372.00

4 §Esesu_TH1_CH4 énegc 01s =phys 0.00 150,00 -200.00  1372.00

Mame of the measurement variable assigned to this channel. -

To configure diagnostic channels
1. Inthe "Hardware Configuration” window, “Topology" pane, select the
Diagnosis entry.

2. ActivatetheES930 D TH1 CH<n> OpenWire channels.

During experiment, these channels return t rue when the respective
Thermo channel is unused, and false when the channel is used.
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[3;‘ 3. Start an online measurement in the "Hardware Configuration” window.
The screenshot shows the "Diagnosis” tab with running online measure-

ment.
Diagnosis |
-
No.| Sel. |Name Value Units | Rate Group Rate | Comment
27 ES830_D_TH1_CH1_OpenWire True bit
28 ES830_D_TH1_CHZ_OpenWire True bit
29 E5930_D_TH1_CH3_Openire False pit ~ ES930_THI_CH1 0=
30 ES830_D_TH1_CH4_OpenWire True bit
21 [ F=2030 0 NN1 CHA MinPulesddanti — S
| -

To configure the Digital Out channels
1. Inthe "Hardware Configuration” window, "Topology" pane, select the
Digital Outentry.

Activate the first and second channel.
Select the PWM Out mode for both channels.
Select the active state for each channel.
Assign each channel to one user LED.

o 0 BN

Specify initial values for active time and period.
The screenshot shows a possible configuration.

No.| Settings| Sel. | HW Channel | Active State| Mode Name Update Mode | Alignment| LED | Half Bridge/HB| Output | Active Time | Period Time| Units
1 ES930_DO1_CH1_ActiveTime nia 500.00 n/a msec
High PWH Out Individual nia Ui  Mene
CH1 ES930_DO1_CH1_PeriodTime nia n/a 2000.00 msec
3 O nia n/a ESS30_DO1_CH1_Enable n/a nia n/a nla Enabled n/a n/a bit
4 @ ES930_DO01_CH2_ActiveTime nia 1000.00 nia msec
Low PWH Dut Individual nia U2  Mone
5 CH2 ES930_DO1_CH2_PeriodTime nia n/a 2000.00 msec
5 O nia nia ESS30_D01_CHZ_Enable n/a nia nfa nia Enabled n/a n/a bit

To complete the daisychain configuration
@ 1. When you completed the configuration, initialize the daisychain.

H 2. Save the configuration file.

An * . xml file and a * . gcf file are written to the specified directory. You
need the * . xm1 file to use the ES930 with INTECRIO.

With that, the actions in the daisychain configuration tool are complete.

5.9.3 Creating and Setting Up the ES910 Hardware System

59.31 TheES900 System

To create an ES900 system
1. Expand the Hardware folder in the Workspace Browser.
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2. Right-clickthe Hardware Systems folder and select Add Hardware
System from the context menu.

The "Insert Hardware System” window opens. It contains all available hard-
ware systems, i.e. ES800, ES900 and VP-PC.

Insert Hardware System

Available Hardware System Types

ESB00 System

WVP-PC System

3. SelectES900 systemand click Insert toadd an ES300 system.

4. Inthe "Rename” window, click OK to adopt the default name, ES900, for the
hardware system.

The ES900 system is added and displayed in the Workspace Browser.

Workspace - x

o

=] Hardware
=] Hardware Systems

- SEIHED
ES830_FS8uc : ES830 (E-Target)
+ &3 ES900: ES00
+- &g VP-PC: VP-ECU
+ ] Software
+- ] Environment
] Systems
The still empty system now has to be equipped with the devices necessary for

throttle control. Add the ES910 target and the daisychain one after the other.

5.9.3.2 ES910 Simulation Target

The ES910 simulation target is used as master device of the hardware structure
created in the Hardware Configurator. Since INTECRIO V5.0, the target is added

automatically if the hardware system supports only one target. All other devices
are then created under this one.

If the target gets lost, you can add it manually. See the INTECRIO online help for
details.

To configure the experimental target
1. Inthe Workspace Browser, double-click ES910.

The Hardware Configurator for the ES910 opens. It contains the board

parameters.
Name Meaning
Name Name of the target

I0 Failure Behavior  Behavior when errors occur during /O initial-
ization
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2. Accept the preset values.

5.9.3.3  Daisychain Device

To create the daisychain device
1. Inthe Workspace Browser, right-click ES91 0 and select Insert from the con-
text menu.

2. Inthe"Insert New Item" window, select baisychain.
3. Click Insert.
4. Inthe "Rename” window, click OK to adopt the default name.
The device is empty until you import a daisychain configuration file.

5. Right-clickthe Daisychain device and select Import Daisychain
Configuration from the context menu.

Animport wizard opens.

6. Follow the instructions in the wizard and import the * . xm1 daisychain con-
figuration file you created in section 5.9.2.

Workspace - x
- O I
=i Hardware
=] Hardware Systems
+-gJ» ES800: ESB0D
—-g® ES900 : ES900
= [ ES910: E5910 (E-Target)
- o [y
= &,] Inputs_ESS30_MIO1_TH_100ms
5 ES930_D_DO1_CH1_MinPulseAdaption
) ES930_D_TH1_CH1_OpenWire
) ES930_D_TH1_CH2_OpenWire
R ES830_D_TH1_CH3_OpenWire
R ES930_D_TH1_CH4_OpenWire
o ES930_TH1_CH1
o) ES930_TH1_CH2
B E5930_TH1_CH3
- [£] Outputs_ES930_MIO1_Digital_CH1
= E5930_DO1_CH1_ActiveTime
= E5930_DO1_CH1_PeriodTime
= [=] Outputs_E5930_MIO1_Digital_CH2
.ﬁ ES930_DO1_CH2_ActiveTime
= E5930_DO1_CH2_PeriodTime
+ ] Software
+ ] Environment
+ [ Systems

Now you activate the device.

To activate the daisychain device
1. Open the context menu of the Daisychain device.

If the menu option Enabled has a tick beside it, the device is activated.

2. Otherwise select the menu option Enable to activate the device.
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To configure the daisychain device

1.

In the Workspace Browser, right-click Daisychain and select Open from
the context menu.

The Hardware Configurator for the daisychain opens. It shows the device
parameters in the "Node" tab.

(o] 2 )

Comment

l'i] Daisychain

Parameter Value

Name
Configuration File

1 Daisychain

2 DAETASData\INTECRIO4. MESS30Demo\ESS 3= xml
3 | GCF File Name DAETASData\INTECRIO4 MESS30Demo\ESS3x. gof

4 |Chain Name Chain 1 , IP-ADDR 152.158.40.44
5

[

7

IP Address 192.168.40.44
Show Status Signals for Device |:|
Rapid Prototyping Enabled B

Mode | Signal Groups | Signals

The "Node" tab contains the general device parameters. The online help
contains a list of the parameters and what they mean.

You edit a value by clicking on the relevant cell. Depending on the type of
parameter, the cell becomes an input field in which you enter the value or a
combo box from which you select the value.

Fields with gray font cannot be edited.

2. Activate status signals for the device.

3. Ifdesired, enter comments on the individual parameters in the "Comments”

column.

To configure the signal groups

1.

In the Workspace Browser, double-click the signal group
Inputs ES930 MIOl TH 100ms.

The Hardware Configurator for the signal group opens. It shows the param-
eters for the signal group. The online help contains a list of the parameters
and what they mean.

03] |nputs_ES930_MIOT_TH_100ms

(o] 2 )

Parameter Value Comment

Device

Name

Raster Type

Direction

Cycle Time [ms]

Polling

Time Monitoring

Show Status Signals For Signal Group

Parameters | Signals

Daisychain
Inputs_ES930_MIO1_TH_100ms
time-triggered

receive

oo ||| el ="

100
[

Fields with gray font cannot be edited.

2. If desired, enter comments for the parameters.

3. Configure the other signal groups.

As an alternative to the way described here, you can select the "Signal Groups” tab
in the Hardware Configurator of the daisychain (see the previous page) and con-
figure the signal group there. Apart from the comments, the tab contains the same
parameters as the editor.
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To configure the signals
1. Do one of the following:

- Inthe Hardware Configurator of the daisychain, select the "Signals” tab.
This tab contains the parameters of the individual signals of all signal
groups.

- Inthe Hardware Configurator of a signal group, select the "Signals” tab
This tab contains the parameters of the individual signals of this signal
group.

- Inthe Workspace Browser, double-click a signal.

The Hardware Configurator for the signal opens. It contains the parame-
ters for the signal.

The online help contains a list of the signal parameters and what they mean.
Fields with gray font cannot be edited.
2. If desired, enter comments for the signal parameters.
The hardware systemis now completely specified and can be added to the system
project.

Other configuration possibilities for any kind of supported hardware device are
described in the online help.

Experimenting with the ES930

Creating the System Project
You need a complete system project for the experiment. For that purpose, two
software modules are provided:
- OutValConverter uses frequency and duty cycle to calculate high time
(or active time) and period values for the ES930 Digital Out channels.
- Proj_temp converts the temperature measured at the Thermo channel
from °C to °F.

To create the system project
1. Import the software modules OutvalConverter and Proj temp as
described on Page 99.

The * . six files and the other necessary files are available inthe <sample
files>\ES930Demo directory, subdirectories OutvalConverter and
Proj temp.

2. Create a software system (Page 105) and name it, e.g.,, SWS_ES930.

3. Addthe modules to the software system (Page 105) and add the necessary
interfaces (Page 104 or Page 105) as shown below.

- |:| OutValConverter | - - - - . . . . . .o oo

highTime1l OufValConverter.highTimel | - - - - - - -

[ —
{highTime2 ~ [>——> OufvalConvererighimez] - - - - - - -
| periodl [—  OutValConverter.periodl] - - - - - - -

[r— ubvalConverter.perod2] - - - - - - -

- [Proj femp.Temp CT3—> Temp_C iTemp_f >+{>Proj_temp.Temp f] -
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4. Create a system project as described on Page 108, make it the active sys-
temandnameit, e.g., SP_ES930.

5. Integrate the hardware system and software system to the system project
(Page 109 and Page 110).

To connect hardware and software
1. Openthe sP_ES930 system project in the Graphical Modeler.

The graphic editor opens; the system project is displayed.

The hardware device is displayed as a set of blue blocks. Hardware channels
that can be connected to the signal sinks of the software system are
arranged at the right side of one block. Hardware channels that can be con-
nected to the signal sources of the software system are arranged at the left
side of a second block.

You can add and remove hardware devices manually; see section 4.7.20on
page 61or the online help for details.

2. Create the connections (Page 111) shown below.

= SWS_ES930 | Daisychain.Daisychain
i OutValConverter.highTimel | > Outputs_ES930_MIO1_Digital CH1.ES930_DO1_CH1_ActiveTime
| OutValConverter.period1 [ > Outputs_ES930_MIO1_Digital CH1.ES930_DO1_CH1_PeriodTime
| QutvalConverter.highTime2 | > Qutputs_ES930_MIO1_Digital_CH2.ES930_D0O1_CH2_ActiveTime
i OutValConverter.period2 [ I Outputs_ES930_MIO1_Digital CH2.ES930_D0O1_CHZ_PeriodTime

3| Daisychain.Daisychain

Inputs_ES930_MIO1_TH_100ms.ES930_D_DO1_CH1_MinPulseAdaption
Inputs_ES930_MIO1_TH_100ms.ES930_D_TH1_CH1_OpenWire
Inputs_ES930_MIO1_TH_100ms.ES930_D_TH1_CH2_OpenWire
Inputs ESS30_MIO1_TH_100ms.ESS30_D_TH1_CH3_OpenWire
Inputs_ES930_MIO1_TH_100ms.ES930_D_TH1_CH4_OpenWire
Inputs_ES930_MIO1_TH_100ms.ES930_TH1_CH1
Inputs_ES930_MIO1_TH_100ms.ES930_TH1_CH2
Inputs_ES930_MIO1_TH_100ms.ES930_TH1_CH3
StatusSignalGroup.SignalGroupIndicator_in
StatusSignalGroup.DeviceError_in
StatusSignalGroup.RXPackageDropCount_in
StatusSignalGroup.RXPackagelostCount_in

[0 sws_Es930

= Proj_temp.Temp_C

| AVAVAVAVAVAVAVAVAVAVAVAV

Unused SWS ports are hidden for clarity.
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To configure the operating system
1. Openthe OSC.

L 2. Click the OS Auto Mapping button to start automatic OS configuration.
7]
The necessary tasks and ISR are created; the processes from the "Soft-
ware" and "Hardware" tabs are assigned automatically.
& SP_ES030 - ES900_DC - ES910 - OS Configuration = E=h <=
= &s‘ 05 Configuration All processes displayed ']
&0 UserAppMode =% ES300_DC
=i auto_10msTask . .
- =g Daisychain
= '-1@ Actions X .
= d; Daisychain
‘(_21] OutValConverter OutputValueConverter process E'] Inputs_ESS30_MIOT_TH_100ms
@ Prol_temp. Temperature process (2 Outputs_ES930_MIO1_Digtal_CH1
[ﬂ Daisychain Outputs_ES330_MIO1_Digital_CH1 [ﬁ Outputs_ESEED_MIO‘I_Dig'rtaI_CHZ
[ﬂ Daisychain Outputs_ES330_MIO1_Digital_CH2 - - - -
[]Qv Event
- auto_100msTask
= '-1@ Actions
E,] Daisychain.Inputs_ES330_MIO1_TH_100ms
[]Qv Event
é Int
@ Bt
-, 15Rs
=] &'&ﬁ., ISR_Daisychain
ué Actions
-, Intemupt
ﬂ& Soﬂwar:i_l\_]ai:imhain Software | Environment Hardware
()4
- 08§
MName 05 Configuration
RT Enable False
Status Standard
To generate the prototype
Once you have created the system project and selected the compiler, you gener-
ate the executable file.
1. Set the Build options (see Page 119).
2. Generate the prototype (see Page 119).
INTECRIO generates the executable file SP. ES930. rta and storesitinthe
results directory of the workspace, e.g. under
ETASData\INTECRIO5.0\Tutorial\ES930 demo\ Results.
5.9.4.2 Configuring the ES910

In order to use the IO interface for a daisychain, you must check the port settings
of ES910 via its graphic user interface. A web browser application is used for that
purpose; the ES910 must be connected to the PC.

To determine the IP address and open the configuration interface
An alternative way to open the ES910 user interface is described in the ES310 user
guide.
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1. Inthe Windows system tray, right-click the IP-Manager icon and select
Ethernet System Configuration from the context menu.

IP-Manager - 192, 168,40,241: 1 System(s) found.l
14142

The "Ethernet System Configuration” window opens.

=% Ethernet System Configuration M= E

—Search for Systemns or Masters

—Configuration

[T Search for connected Masters

—System or Master view

Search I

Serial nurnber: 100424
[arne: Syste_m?
- [P-fddress: 192,168.40.16 _]

Start searching for connected systems.
Searching for connected systerns finished. 1 Systemns found.

Close |

The IP address is shown in the "System or Master view" field.
2. Enter this IP address in your web browser to open the ES910 user interface.

@ ETAS - ES910 - Embedded web server - Windows Internet Explorer

GE > 4 x [ nipsn921684016/ ~| % || &ing

Datei Bearbeiten Ansicht Favoriten Extras 7

{Qf Favoriten ems ETAS - ES810 - Embedded web server

JRIVING EMBEDD
ES910 |\ ETAS (Internet) \

e status

onfiguration

=+ Log files

=+ 3rd party licenses

The embedded web server allows you to + view the status of your device and perform
hardware configuration tasks, as well as to upload + log files in case oftrouble.

The software of this device uses some 3rd party libraries, programs and scripts. Please refer
tothe + License information section for details

Some settings are stored persistently in non-volatile device memory. Make sure the settings
ofthis device match your project's requirements in INTECRIO or INCA respectively! You can

Alen o racat all cafinne tn Fartnre dofa e

To configure the ES910
1. Onthe start page of the ES910 user interface, follow the Device
configuration link.
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2. Onthe "Device configuration” page, follow the Port configuration link below
the "Device configuration” caption.

ES910 ETAS (Internet)

+ Device status

+ Device configuration

+ Log files

+ 3rd party licenses

<+ Port configuration

+ Ethernet configuration Device configuration

3. Ensure that the ES400 daisychain option is activated for the Micro I/0

interface.

'+ [ES400 daisy chain

Micro /O interface (UIO
(vio) Ethercat slave

4. Save the configuration.

5.9.43 Experimenting

After these preparations, you can perform the experiment. You will use eleven
numerical instruments and four LED instruments to measure and calibrate the fol-
lowing variables:

Variable Source Remark
dutycyclel SW module inputs of the
frequencyl parameters OutValConverter module
dutycycle?
frequency?2
highTimel SW module outputs of the
periodl variables OutValConverter module
highTime?2
period?2
ES930 TH1 CH3 HW thermo measured temperature
channel
Temp C SW module input/output of the
Temp F variables Proj temp module
ES930 D TH1 CH1 OpenWire HWdiagnosis checkwhetherathermo
£S930 D TH2 CH2 OpenWire channels channelis unconnected
- = = = (true) or connected

ESS30 D TH3 CH3 OpenWire
ES930 D TH4 CH4 OpenWire

(false)
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To set up the experiment
1. Open the experiment environment (Page 121).

2. Create three groups of numerical instruments for the following variables
(see Page 124).

Group Variable

1 dutycyclel

frequencyl

dutycycle?2

frequency?2

2 highTimel

periodl

highTime2

period?2
3 ES930 TH1 CH3

Temp C

Temp F

3. Create a group of four LED instruments for the
ES930 D TH<n> CH<n> OpenWire variables.

4. Save the experiment (see Page 128).
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To perform the experiment
1. Start simulation and measurement (see Page 131).

The numerical displays and the LED instruments show the current values.

Group Groupl

| OutputValueConverter dutyCycle1 [] | OutValConverter highTime1 []

E 25.000000 | | £ 125.000
F OutputValueConverter frequency1 ] F OutValConverter period1 ]

E 2.000000 || £ 500.000
F OutputValueConverter dutyCycle2 [] | OutValConverter highTime2 ]

E 50.000000 || | 166.667
F OutputValueConverter frequency2 | F OutValConverter period? ]

E 3.000000 || E 333.333

Group3

F Inputs_ES530_MIO1_TH_100ms.ES330_TH1_CH3 [DeqC]

31.239000
F Proj_temp.Temp_C [
31.239000
- Proj_temp . Temp_f [I
88.230200

Inputs_E5930_MIO1_TH_100ms. ES330_D_TH1_CH1_OpenWire [bit]

Inputs_E5930_MIO1_TH_100ms. ES330_D_TH1_CHZ2_OpenWire [bit]
Inputs_E5930_MIO1_TH_100ms. ES330_D_TH1_CH3_OpenWire [bit]
E Inputs_ES330_MIO1_TH_100ms.ES330_D_TH1_CH4_OpenWire [bit]

@

The user LEDs (UTand U2) on the ES930 front panel are blinking.

2. Editthe parameters in the first group and watch how the blinking pattern of
the user LEDs on the ES930 changes.
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ETAS Network Manager

The ETAS Network Manager is used for creating a configuration that will be used by
the ETAS IP Manager. The IP Manager is responsible for dynamic IP addressing of
the ETAS hardware used in your network (ETAS network).

Open the ETAS Network Manager, e.g. via the app list in the Windows Start menu,
E > ETAS > ETAS Network settings.

Follow the instructions given in the dialog. For further information about address-
ing and configuring the network adapter, press <F1> inthe ETAS Network Manager.
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7.2

Troubleshooting General Problems
This chapter gives some information of what you can do when problems arise that

are not specific to an individual software or hardware product.

Network Adapter Cannot be Selected via Network Manager

Cause: APIPA is Disabled

The alternative mechanism for IP addressing (APIPA) is usually enabled on all Win-
dows systems. Network security policies, however, may request the APIPA mech-
anism to be disabled. In this case, you cannot use a network adapter which is
configured for DHCP to access ETAS hardware. The ETAS Network Manager dis-
plays a warning message.

The APIPA mechanism can be enabled by editing the Windows registry. This is per-
mitted only to users who have administrator privileges. It should be done only in
coordination with your network administrator.

To enable the APIPA mechanism
1. Openthe Registry Editor:

i. Press <WINDOWSLOGO> + <R>.
ii. Enter regedit andclick OK.
The registry editor is displayed.
2. Openthefolder HKEY LOCAL MACHINE\SYSTEM\
CurrentControlSet\Services\Tcpic\Parameters\.
3. Select Edit > Find to search for the key IPAutoconfigurationEnabled.

If you cannot find any instances of the registry key mentioned, the APIPA mecha-
nism has not been disabled on your system, i.e. there is no need to enable it. Oth-
erwise proceed with the following steps.

4. Setthevalue of thekey IPAutoconfigurationEnabledto 1 toenable
the APIPA mechanism.

You may find several instances of this key in the Windows registry which

either apply to the TCP/IP service in general or to a specific network adapter.

You only need to change the value for the corresponding network adapter.
5. Close theregistry editor.

6. Restart your workstation in order to make your changes take effect.

Search for Ethernet Hardware Fails
There is a number of different causes which might lead to connection problems,

most of them being based on inappropriate Windows or hardware settings. Usu-
ally, these can easily be modified, once they have been identified.

The following list of causes shall help you in finding the root cause of the problem
and fixing it.



Cause: The Versions of the Hardware and the ETAS Software Are
Not Compatible
If you are using ETAS hardware with ETAS software, you can use the ETASHSP
Update Tool to check the firmware version of your hardware:
- Make sure you use the ETASHSP Update Tool with the latest HSP (Hardware
Service Pack) version.
- Alsouse the HSP Update Tool to check whether the hardware is compatible
with the software used.
- Make sure any additional drivers for that hardware are installed correctly.
You can get the required HSP from the ETAS internet pages at www.etas.com.

If you still cannot find the hardware using the HSP Update Tool, check whether the
hardware offers a Web interface and whether you can find using this interface.
Otherwise check whether one of the following causes and solutions might apply.

Cause: Personal Firewall Blocks Communication

Personal firewalls may interfere with access to ETAS Ethernet hardware. The auto-
matic search for hardware typically cannot find any Ethernet hardware at all,
although the configuration parameters are correct.

Certain actions in ETAS products may lead to some trouble if the firewall is not
properly parameterized, e.g. upon opening an RP experiment in the ETAS experi-
ment environment or searching for hardware from within INCA or HSP.

If a firewall is blocking communication to ETAS hardware, you must either disable
the firewall software while working with ETAS software, or the firewall must be con-
figured to give the following permissions.

Permissions given through the firewall block ETAS hardware:

- Outgoing limited IP broadcasts via UDP (destination address
255.255.255.255) for destination ports 17099 or 18001

- Incoming limited IP broadcasts via UDP (destination IP 255.255.255.255,
originating from source IP 0.0.0.0) for destination port 18001

- DirectedIP broadcasts via UDP to the network configured for the ETAS appli-
cation, destination ports 17099 or 18001

- Outgoing IP unicasts via UDP to any IP in network configured for the ETAS
application, destination ports 17099 through 18020

- Incoming IP unicasts via UDP originating from any IP in the network config-
ured for the ETAS application, source ports 17099 through 18020,
destination ports 17099 through 18020


https://www.etas.com/

- Outgoing TCP/IP connections to the network configured for the ETAS appli-
cation, destination ports 18001 through 18020

@ NOTE

The ports that have to be usedin concrete use cases depend on the hard-
ware you use. For more precise information on the port numbers that can
be used please refer to your hardware documentation.

Permissions given through the firewall block XCP on Ethernet:
- Outgoing IP multicasts for XCP Slave Detection via UDP to any IP in network,
destination IP 239.255.0.0, port 5556.
- Incoming IP multicasts for XCP Slave Detection via UDP from any IP in net-
work, destination IP 239.255.37.45, port 3745.
Contactyour IT responsible to clarify whether the required permissions are, or can
be, given by the firewall.

NOTICE

Insecure system due to changes to your firewall

Always consult your IT responsible and/or check the IT security policies of your
company before changing your firewall configuration and reconnecting the com-
puter to the network.

Cause: Client Software for Remote Access Blocks Communication
PCs or notebooks which are used outside the ETAS hardware network sometimes
use a client software for remote access which might block communication to the
ETAS hardware. This can have the following causes:
- Afirewall whichis blocking Ethernet messages is being used (see “Cause:
Personal Firewall Blocks Communication” on page 152).

- By mistake, the VPN client software used for tunneling filters messages. As
an example, Cisco VPN clients with versions before V4.0.x in some cases
erroneously filtered certain UDP broadcasts.

If this might be the case, please update the software of your VPN client.

Cause: ETAS Hardware Hangs
Occasionally the ETAS hardware might hang. In this case switch the hardware off,
then switch it on again to re-initialize it.

Cause: ETAS Hardware Went into Sleep Mode

Inorder to save power, some ETAS devices will go to sleep mode if they do not see
that they are connected to another device/computer.

To solve that, connect your Ethernet cable from your computer to the "HOST"/
"Sync In" port on the device. After the device turns on, connect to the device using
the web interface and change the settings so that the device stays always on.
Consult the device's manual for details on how to do that.




Cause: Network Adapter Temporarily Has No IPAddress

Whenever you switch from a DHCP company LAN to the ETAS hardware network, it
takes atleast 60 seconds until ETAS hardware can be found. This is caused by the
operating system'’s switching from the DHCP protocol to APIPA, which is being
used by the ETAS hardware.

Cause: ETAS Hardware Had Been Connected to Another Logical
Network

If you use more than one PC or notebook for accessing the same ETAS hardware,
the network adapters used must be configured to use the same logical network. If
thisis not possible, it is necessary to switch the ETAS hardware off and on again
between different sessions (repowering).

Cause: Device Driver for Network Carad Not in Operation
Itis possible that the device driver of a network card is not running. In this case you
will have to deactivate and then reactivate the network card.

To deactivate and reactivate the network card
1. Todeactivate the network card, open the Control Panel.

2. Go to the "Network and Sharing Center”, then click the "Change adapter
settings” link.

3. Inthe "Network Connections” window, right-click the used network adapter
and select Disable in the context menu.

4. Inorder toreactivate the network adapter right-click it again and select
Enable.

Cause: Laptop Power Management Deactivates the Network Card
The power management of a laptop computer can deactivate the network card.
Therefore you should turn off power monitoring on the laptop.

To switch off power monitoring on the laptop
1. From the Windows Start Menu, select Control Panel > Hardware and
Sound > Device Manager.

2. Inthe Device Manager, open the tree structure of the Network Adapters
entry.

3. Right-click the used network adapter and select Properties in the context
menu.

4. Selectthe Power Management tab and deactivate the Allow the computer
to turn off this device to save power option.

5. Select the Advanced tab. If the property Autosense is included, deactivate
italso.

©. Click OK to apply the settings.



Cause: Automatic Disruption of Network Connection
It is possible after a certain period of time without data traffic that the network
card automatically interrupts the Ethernet connection. This can be prevented by
setting theregistry key autodisconnect
To setthereqgistry key autodisconnect

1. Open the Registry Editor.

2. Selectunder HKEY LOCAL MACHINE\SYSTEM\
ControlSet001\Services\lanmanserver\parameters theRegistry
Key autodisconnect andchangeitsvalueto Oxff£f£fff£f.




Contact Information

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:

www.etas.com/hotlines

ETAS Headquarters

ETAS GmbH

BorsigstraBBe 24 Phone: +497113423-0
70469 Stuttgart Fax: +497113423-2106

Germany Internet:  www.etas.com
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9.1

Glossary
This glossary contains explanations of the technical terms and abbreviations used

in the INTECRIO documentation. While many terms are also used in a more general
sense, this glossary specifically addresses the meaning of those terms as they are
applied to INTECRIO. The terms are listed in alphabetical order.

Abbreviations
API

Programming interface for the application developer (Application
Programming Interface).

ASAM-MCD

Working Group for Standardizing Automation and Measuring Systems,
including the Working Groups Measuring, Calibrating, and Diagnostics (Ger-
man: Arbeitskreis zur Standardisierung von Automations- und
Messsystemen, mit den Arbeitsgruppen Messen, Calibrieren und Diagnose)

ASAM-MCD-2MC

Afile format used to describe the calibration variables and measured signals
contained in the control unit software, and additional specific information
designed to parameterize the experiment interface. ASAM-MCD-2MC is
used toimport the information required for this into an experiment (A2L file).

INTECRIO V5.0 supports the ETK AML versions 1.1 (only hook-based bypass)
or1.2-17 (hook-based and service-based bypass), XETK AML versions up to
2.5, ASAP1B_Bypass AML V1.0 and higher, and SBB AML versions 2.0, 3.0 and
3.1.

For further information, refer to https://www.asam.net.
ASCET

ETAS product family for the development of electronic control unit software.
ASCET models can be imported in INTECRIO.

ASCET-MD

ASCET Modeling & Design - the behavioral modeling tool of the ASCET prod-
uct family.

ASCET-RP
ASCET Rapid Prototyping - the rapid prototyping tool of the ASCET product
family.
AUTOSAR
Automotive Open System Architecture; see https://www.autosar.org/
BMT

Behavioral Modeling Tool. The BMT can be used to edit, simulate and ani-
mate the behavior of models and generate the function code.

BR_XETK
Emulator test probe (ETK) with Automotive Ethernet interface.
Requires an ES800 hardware system with ES882/ES886.

BSW

Basic software; provides communications, I/O, and other functionality that
all software components are likely to require.
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CAN

Controller Area Network; a robust vehicle bus standard designed to allow
microcontrollers and devices to communicate with each others' applica-
tions without a host computer.

CANdb

CAN database; CAN description file created with the CANdb data manage-
ment program made by the company Vector Informatik.

INTECRIO V5.0 supports the CANdDb versions V2.3 and higher.
CPU

Central Processing Unit. In the context of INTECRIO, this refers to a single
microcontroller.

Distab

Data exchange method, used in ETK bypass experiments for data exchange
between experimental target and ECU.

INTECRIO V5.0 supports hook-based bypass with Distab 12 and higher (XETK
AML: Distab 13), as well as service-based bypass with Distab 13.

In combination with ES830 or ES910.3, INTECRIO V5.0 supports also bypass
with Distab 17.

ECU

Electronic Control Unit; a small embedded computer system that consists
of a CPU and the associated periphery, where everything is usually located
inthe same housing.

ETK
emulator test probe (German: Emulator-Tastkopf)

FETK
emulator test probe (ETK) for the ETAS ES89x ECU and Bus Interface Mod-
ules

FIBEX
Field Bus Exchange - an exchange format based on an XML schema whichis
used for descriptions of the complete in-vehicle communication network.
FIBEX is defined for various network types (CAN, LIN, MOST, FlexRay) and
contains information about bus architecture, signals, properties of network
nodes, etc.
The FIBEX file format is standardized by ASAM (Association for Standardiza-
tion of Automation and Measuring Systems).
INTECRIO V5.0 supports the FIBEX baseline versions FIBEX V2.0.x and V3.1.0;
the latter with some restrictions (see the online help for details).
For further information, refer to https://www.asam.net.

FIFO
Firstin, first out

HBB
hook-based bypass

HC
Hardware Configurator

IER

INTECRIO Embedded Coder Real-Time Target (Embedded Coder real-time
target for importing Simulink models in INTECRIO)
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INCA

ETAS measuring, calibration and diagnostics system (Integrated Calibration
and Acquisition Systems)

For cooperation with INTECRIO V5.0.4, you need INCA V7.2.17 or higher.
INCA-EIP

INCA add-on; allows access to the rapid prototyping (ES910, ES830) and vir-
tual prototyping (VP-PC) targets for INCA.

For cooperation with INTECRIO V5.0.4, you need INCA-EIP V7.2.17 or higher.
INTECRIO-RP
INTECRIO Rapid Prototyping package - provides connectivity to the rapid

prototyping targets.
INTECRIO-VP
INTECRIO Virtual Prototyping package - provides connectivity to the virtual
prototyping targets.
IRT
INTECRIO Real-Time Target (Simulink Coder real-time target for importing
Simulink models in INTECRIO)
LDF
LIN description file - a configuration file for a LIN controller.
INTECRIO V5.0.4 supports the LDF versions 1.3, 2.0, 2.1, and 2.2.
LIN

Local Interconnect Network; a serial network protocol used for communica-
tion between components in vehicles.

LIN is used where the bandwidth and versatility of CAN are not needed. Typ-
ical application examples are the networking within the door or the seat of a
motor vehicle.

LSB and Isb
Least Significant Byte (capital letters) or bit (small letters)
MDA

Measure Data Analyzer program; an offline instrument by ETAS for display-
ing and analyzing saved measurement data.

MSB and msb
Most Significant Byte (capital letters) or bit (small letters)

OIL
OSEK Implementation Language - as describing language for electronic
controlunit networks, itis anindirect part of the OSEK operating system. OIL
is used to describe static information of the electronic control unit network,
such as communication connections and electronic control unit properties.
(08
Operating System
osC
OS configurator (Operating System Configurator)
OSEK

Working group for Open Systems for Electronics in Motor Vehicles (German:
Offene Systeme fUr die Elektronik im Kraftfahrzeug)



PDU

Protocol data unit; a data unit that contains payload and control information
which is passed between the layers in a protocol stack.

ININTECRIO V5.0, a FlexRay PDU corresponds to a signal group.
RE

Runnable entity; a a piece of code in an SWC that is triggered by the RTE at
runtime. It corresponds largely to the processes known in INTECRIO.

RP
Rapid prototyping; see also page 163
RTA-OSEK

ETAS real-time operating system; implements the AUTOSAR-OS V1.0 (SC-1)
and OSEK/VDX OS V2.2.3 standards and is fully MISRA compliant.

RTA-OS

ETAS real-time operating system; implements the AUTOSAR R3.0 OS and
OSEK/VDX OS V2.2.3 standards and is fully MISRA compliant.

RTA-RTE
AUTOSAR runtime environment by ETAS
RTE

AUTOSAR runtime environment; provides the interface between software
components, basic software, and operating systems.

RTIO
Real-Time Input-Output
SBB
Service-based bypass
SBC
Electrohydraulic brake system (Sensotronic Brake Control)
SCOOP
Source Code, Objects, and Physics
SCOOP-IX
SCOOP Interface Exchange language.
INTECRIO V5.0 supports SCOOP-IX versions V1.0, V1.1, V1.2, V1.4, and V1.5.
SP
Service point; see also page 164
swC

Atomic AUTOSAR software component; the smallest non-dividable soft-
ware unitin AUTOSAR.

ubP
User Datagram Protocol
UML
Unified Modeling Language
VFB
Virtual function bus in AUTOSAR
VP
Virtual prototyping; see also page 164
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XCP

Universal measurement and calibration protocol; the x generalizes the vari-
ous transportation layers that can be used. The long name is ASAM MCD-1
XCP.

INTECRIO V5.0 supports XCP version V1.0 and all subsequent versions which
are compatible with V1.0. In addition, the XCPplus keyword from V1.1and
higher is supported.

XETK

emulator test probe (ETK) with Ethernet interface
XML

Extensible Markup Language

Terms
Actuator

Executing hardware unit. It forms the physical interface between electronic
signal processing and mechanics.

Application mode

An application mode is part of the operating system; it describes different
possible states of a system, such as the application mode EEPROM pro-
gramming mode, starting or normal operation.

AUTOSAR software component
see SWC

Basic software
see BSW

Bypass experiment

In a bypass experiment, parts of an electronic control unit program are exe-
cuted on the experimental target (ES900, ES800). This requires a special
hook in the code.

INTECRIO V5.0 supports several types of bypass experiments: XCP bypass
on CAN or UDP, as well as hook-based and service-based ETK/XETK/FETK
bypass.

Connection, dynamic

Connection between signal source and sink that can be changed at runtime
without a new build process.

Connection, static

Connection between signal source and sink that cannot be changed at run-
time.

Crossbar

Manages and controls the connections between modules, functions and
hardware in a non-AUTOSAR environment.

Embedded Coder®

An add-on for the Simulink® Coder ™: extends the capabilities provided by
the Simulink Coder to support specification, integration, deployment, and
testing of production applications on embedded targets.



Environment system

Environment systems are used to model the plant model for virtual proto-
typing. They are built out of modules and functions, the same way as soft-
ware systems.

Event

Aneventisan (external) trigger that initiates an action of the operating sys-
tem, such as a task.

Event interface
see Process
FlexRay

FlexRay is a scalable and fault tolerant communication system for high-
speed and deterministic data exchange. FlexRay’s time-division multiplex-
ing facilitates the design of modular or safety-related distributed systems.
Its high bandwidth of 10 MBaud on two channels helps to cope with the high
network load caused by the increasing amount of innovative electronic sys-
tems in modern vehicles.

The communication system’s specifications are released by the FlexRay
consortium which is widely supported by vehicle manufacturers and suppli-
ers worldwide.

Fullpass experiment

In a fullpass experiment, the complete electronic control unit program is
executed on the experimental target.

Function

A grouping object for software systems that does not feature its own func-
tionality. Modules or functions are assembled and connected in a function;
they are thus clearly arranged and can be easily reused.

Graphical framework

The window that displays after the start of INTECRIO. The different
INTECRIO components are integrated in the graphical framework.

Hardware system

A hardware system contains the complete description of a hardware topol-
ogy, consisting of the descriptions of the associated ECUs (experimental
targets) as well as the descriptions of the interfaces (bus systems)
between the devices.

Implementation

Animplementation describes the conversion of the physical task definition
(of the model) into executable fixed-point code. Animplementation con-
sists of a (linear) conversion formula and a limiting interval for the model val-
ues.

Integration

The convergence of model code, which may have been developed by differ-
ent partners or with different tools, to control algorithm, the configuration of
this algorithm for the hardware on which itis supposed to run, and finally the
creation of an executable file.

INTECRIO

INTECRIO is a tool that combines, i.e. integrates, the parts of the control
algoritnm created with different behavioral modeling tools that allows for
creating and configuring a hardware system and the connection of this
hardware system with the control algorithm.



legacy AUTOSAR module
AUTOSAR module imported with INTECRIO V5.0.0 or older.
MATLAB®

High-performance language for technical calculations; contains mathemat-
ical calculations, visualization and programming in one environment.

MATLAB® Coder™
Code generator for MATLAB code.
Module

Amodule in INTECRIO contains the generic description of a functionality for
an electronic control unit. For example, it corresponds to an ASCET project
or a Simulink model.

OS configurator and OSC

The task of the operating system configuration is carried out within
INTECRIO the OS configuratorand the OSC editor. The OSC is part of the OS
configurator, an easy to handle editor for the operating system configura-
tion that provides the user with a quick overview of the system and allows
for editing the configuration in an application-oriented display.

Process

A process is a simultaneously executable functionality that is activated by
the operating system. Processes are specified in modules and do not fea-
ture any arguments/inputs or result values/outputs.

Processor
see CPU
Project Configurator

The project configurator is part of the integration platform of INTECRIO. It is
used to specify software systems and system projects.

Project Integrator

The project integrator combines all the components of the system (mod-
ules and functions, hardware interfacing, OS configuration, etc.) into an
executable file.

Prototype

Completely executable file for an experimental target system. Such a proto-
type shows the software functions in practical use - entirely with different
goal directions and in a different appropriation.

Rapid prototyping

The execution of a software on an experimental target, i.e. a computer with
aninterface to the vehicle.

RTA-Trace

Discontinued software tracing tool that can monitor system behavior over a
versatile interface to the ECU. Existing installations can still be used.

Runnable entity
see RE

Runtime environment
see RTE

Sensor

Sensors convert a physical or chemical (usually non-electrical) quantity into
an electrical quantity.



Service point

A service point is an encapsulation of a process in the ECU software. It pro-
vides data transfer actions to and fromthe target system; these actions can
be enabled and configured by the user.

Service point cluster

A group of service points that are executed in the ECU with the same priority
(service points located in the same ECU task).

Service point cluster group

A group of service point clusters. The group contains all service points of all
tasks that can potentially be invoked at the same time in the ECU.

Simulink®
Tool for modeling, simulation and analysis of dynamic systems. The models
can be imported in INTECRIO.

Simulink® Coder™

Code g%enerator for Simulink and Stateflow models. Requires the MATLAB®
Coder™.

Stateflow®

Tool for modeling and simulation of complex event-controlled systems. It is
seamlessly integrated in MATLAB and Simulink,

Software system

A software system contains the generic parts of the ECU description: mod-
ules, functions and connections.

System project
A system project combines a hardware system, a software system, an envi-
ronment system (if applicable), the mapping of the signals and the configu-

ration of the operating system in a common project and allows for the
generation of executable code.

Task

Ataskis an ordered collection of processes that can be activated by the
operating system. Attributes of a task are its application modes, activation
trigger, priority and modes of its scheduling. Upon activation, the processes
of the task are executed in the specified order.

Validation

Process for the evaluation of a system or a component with the purpose of
determining whether the application purpose or the user expectations are

met. Therefore, the validation is the check whether the specification meets
the user requirements, whether the user acceptance is reached by a func-
tion after all.

Verification

Process for evaluating a system or a component with the purpose of deter-
mining whether the results of a given development phase correspond to the
specifications for this phase. Therefore, software verification is the check
whether animplementation of the specification specified for the respective
development step is sufficient.

Virtual prototyping

Function developers create virtual prototypes of electronic vehicle func-
tions and test them on the PC.
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Workspace

The workspace combines all the data generated while working with
INTECRIO. From the WS browser, i.e. the tree view of the workspace, you can
call up all the components of INTECRIO.

X-Pass experiment

Mixture of bypass and fullpass experiment. The experimental target
(ES900, ES800) utilizes the ECU with bypass hooks as interface to the out-
side world.
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