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ETAS Safety and Privacy Information

1 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.

1.1 Demands on the Technical State of the Product

The following special requirements are made to ensure safe operation:

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

1.2 Target Group

This manual is intended for trained personnel specializing in the area of func-
tion and software development for embedded electronic systems.

A good working knowledge of MATLAB® and Simulink® and INCA/INCA-EIP is
required.

In addition, INTECRIO-RLINK users should be familiar with the operating sys-
tems Microsoft Windows® 8, Windows® 8.1, or Windows® 10. All users should
be capable of executing menu functions, activating buttons etc. Users should
also be acquainted with the Windows file storage system, particularly the rela-
tions between files and directories. Users must know about and have mastered
the basic functions of the Windows File and Program Manager and Windows
Explorer. Users should also be familiar with "Drag & Drop".

All users who are not familiar with the basic techniques of Microsoft should
familiarize themselves with them before using INTECRIO-RLINK. Details of
working with Windows are contained in the relevant manuals by Microsoft Cor-
poration.

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

1.3 Intended Use

With INTECRIO-RLINK, Simulink® models can be easily and rapidly tested in the
vehicle. INTECRIO-RLINK enables users to carry out all steps required to gener-
ate executable prototypes directly within Simulink. The ETAS prototyping hard-
ware can be configured directly within the Simulink environment.

The rapid prototyping blockset supports the complete configuration of the var-
ious ETAS prototyping targets, including the definition of bypass interfaces,
sensor signals, and actuator signals.

With the virtual prototyping blockset of INTECRIO-RLINK, Simulink models can
be analyzed without the need for complex prototyping hardware.

ETAS GmbH cannot be made liable for damage which is caused by incorrect
use and not adhering to the safety information.
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1.4 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 that, if not avoided, will result in
death or serious injury.

A WARNING

WARNING indicates a hazardous situation that, if not avoided, could result in
death or serious injury.

A CAUTION

CAUTION indicates a hazardous situation that, if not avoided, could result in
minor or moderate injury.

NOTICE

NOTICE indicates a situation that, if not avoided, could result in damage to
property.

1.5 Safety Information

Please adhere to the ETAS Safety Advice and to the following safety informa-
tion to avoid injury to yourself and others as well as damage to property.

A WARNING

Wrongly initialized NVRAM variables can lead to unpredictable behavior of
a vehicle or a test bench.

This behavior can cause harm or property damage.

INTECRIO-RLINK systems that use the NVRAM possibilities of the experi-
mental targets expect a user-defined initialization that checks whether all NV
variables are valid for the current project, both individually and in combination
with other NV variables. If this is not the case, all NV variables have to be
initialized with their (reasonable) default values.

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

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

In electronic form on the installation medium. See Documentation\
General\ETAS Safety Advice.pdf fordetails.
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1.6

1.6.1

1.6.2

1.6.3

Safety and Privacy Information

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

Privacy Notice

Your privacy is important to ETAS so we have created the following Privacy
Statement that informs you which data are processed in INTECRIO-RLINK,
which data categories INTECRIO-RLINK 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 confor-
mity of processing the data in accordance with Article 4 No. 7 of the General
Data Protection 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 communi-
cating 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 con-
nected to real sensors, buses or ECUs, the ETAS tools may get access to per-
sonal 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: UserID, 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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2.1

2.2

About INTECRIO-RLINK

About INTECRIO-RLINK

With the ETAS INTECRIO-RLINK prototyping blockset, Simulink® models can be
easily tested onboard a vehicle. With the aid of the powerful, real-time capable
ETAS prototyping targets, the behavior of Simulink models can be thoroughly

validated under real-world conditions.

For in-vehicle testing, INTECRIO-RLINK supports modular ES800 prototyping
hardware, compact ES900 prototyping hardware, and non-real-time prototyp-
ing on the Windows PC.

This manual supports the user when getting to know INTECRIO-RLINK to

ensure fast results. It provides a step-by-step introduction to the system with all
information easy to look up.

System Information

INTECRIO-RLINK supports the following versions of MATLAB® and Simulink®:

R2016a — R2021b
INTECRIO-RLINK supports the following MATLAB® and Simulink® compo-
nents:

Simulink®
MATLAB® Coder™
Simulink® Coder™
Embedded Coder®
Stateflow®

Fixed-Point Designer™ (combines Simulink® Fixed Point™ and Fixed-
Point Toolbox™)

INTECRIO-RLINK supports experiments with the following tools:
INCA / INCA-EIP V7.0 or higher
ETAS Experiment Environment V3.7 or higher

INTECRIO-RLINK can be installed and used independent of other ETAS soft-
ware (INTECRIO, ASCET-RP, EHOOKS, etc.).

Documentation Structure

The INTECRIO-RLINK documentation consists of the following parts:

this Getting Started manual

an online help that describes the Simulink blocks provided by
INTECRIO-RLINK (cf. section 2.3)

an online help that describes how to use the hardware configurator (cf.
section 2.4)

When INTECRIO-RLINK is installed (cf. section 3.2.1), the INTECRIO-RLINK Get-
ting Started guide, as well as the INTECRIO-RLINK release notes and the safety
advice, can be accessed from the file system at <installation>\Manuals.

The INTECRIO-RLINK Getting Started manual consists of the following chap-
ters:

INTECRIO-RLINK V5.0 — Getting Started 8



ETAS

About INTECRIO-RLINK

"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-RLINK" (this chapter)

This chapter gives an initial overview of the possible field of application
of INTECRIO-RLINK.
"Installation”

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

"INTECRIO-RLINK Quick Guide"

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

"Bypass Concept"

This chapter explains the concept of hook-based and service-based
bypass.

"Glossary"

Abbreviations and specialist terms which occur in this manual are
described in the glossary. The terms are listed in alphabetical orders.

"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
hardware product.

"Contact Information”
This chapter contains ETAS contact addresses.
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ETAS About INTECRIO-RLINK

2.3 INTECRIO-RLINK: Online Help

The INTECRIO-RLINK online help is integrated in the MATLAB and Simulink
online help.

an & O \ MATLAB Documentation ¢ | + |
Documentation Al  Examples  Funcions  Blocks  More ~

-
Search Documentation '

Catego
Sl Applications expand all

= CONTENTS Close

MATLABE

Simulink > Math, Statistics, and Optimization >  Event-Based Modeling
Embedded Coder

MATLAB Coder > Data Science and Deep Learning > Code Generation
Optimization Toolbox

Simulink Coder »  Systems Engineering
Stateflow

Statistics and Machine Leamning Toolbox

Symbolic Math Toolbox
Hardware Support

Supplemental Software For a complete list of hardware solutions, see Hardware Support.

CETAS Rapid Prototyping \ Supplemental Software

ETAS Virtual Prototyping ETAS Rapid Prototyping
ETAS Virtual Prototyping ’

<

2.4 INTECRIO-RLINK: Hardware Configurator Online Help

Use the Help > Help menu option or the & button to invoke the general help
function. Press the <F1> function key to call context-sensitive help.

e =48
Conterts  Index Search Favories Hardware Configurator Overview A

The Hardware Configurator serves for configuring ETAS
rapid prototyping hardware.

@ Using the Hardware Configurator
. - Supported Hardware

See also

Safety Information

Hardware Configurator - Overview

Project Configurator - Overview

Supported Hardware
Scripting

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" tab lists all index 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 in a 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.
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3.1

3.1.1

3.1.2

3.1.3

Installation

Installation

This chapter is for all users who install, maintain, or uninstall INTECRIO-RLINK.
This chapter provides information on the delivery scope, hardware and soft-
ware requirements for the installation, and the preparation required for installa-
tion. The chapter also describes the procedures used to install and uninstall
INTECRIO-RLINK.

3.1 Preparations . ... 11
3.2 Installing INTECRIO-RLINK . . ... ... ... ... .. .. 12
3.3 Setting the Licensing Behavior. . ............................... 22
3.4 LicensingtheSoftware ... ... ... ... ... ... ... ... 25
3.5 Uninstalling INTECRIO-RLINK. .. .................... ... ... .. ... 25

Preparations

Check the delivery package to make sure it is complete and make sure your
system corresponds to the system requirements. Make sure that you have the
necessary user privileges.

Delivery Scope
The delivery scope of INTECRIO-RLINK includes
installation disk
— INTECRIO-RLINK program files
i.e. program files for rapid prototyping and virtual prototyping
— ETAS Virtual OS Execution Platform program files
required for virtual prototyping
- INTECRIO-RLINK Getting Started manual in PDF format'
— INTECRIO-RLINK release notes, product overview etc. in PDF format’
— ETAS hardware documentation in PDF format'
— Safety hints in PDF format’
- Manual "Licensing End User Guide" in PDF format'
- download links for the HSP tool and the daisychain configuration tool

INTECRIO-RLINK License
You require a valid license for INTECRIO-RLINK if you want to use the tool for
hardware configuration or the generation of executable code.

To run a virtual prototype with XCP, you need one of the following licenses:

ETAS Virtual OS Execution Platform (license name: INCA-VIP)
INCA-EIP (license name: ASCET INCA-EIP)
For further information on licensing, see “Licensing the Software” on page 25.

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

1. PDF reader required

INTECRIO-RLINK V5.0 — Getting Started 11
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3.1.4

3.2

3.2.1

Installation

Required User Privileges for Installation and Operation
In order to install INTECRIO-RLINK on a computer, you need the user privileges
of an administrator. Please contact your system administrator, if necessary.

Using INTECRIO-RLINK does not require user privileges of an administrator.

Installing INTECRIO-RLINK

The following components will be installed during installation:

INTECRIO-RLINK

— Hardware Configurator

— Simulink blocks to access the Hardware Configurator

— Simulink blocks for the available targets

— Simulink blocks for hardware signal groups and signals

— Simulink blocks for real-time OS configuration

— Simulink blocks for project transfer to INTECRIO and INCA

- Simulink blocks for stimuli signal configuration
Section 3.2.1 describes the installation of INTECRIO-RLINK, section 3.2.2
describes manual association with MATLAB and Simulink, section 3.2.3 con-
tains special installation features for virtual prototyping, and section 3.2.4 lists
the options for command-line installation.

Initial Installation
For a list of supported operating systems, see the INTECRIO-RLINK release
notes. If you try to install INTECRIO-RLINK on a PC with unsupported OS, an
error message opens and the installation is aborted.
To start the installation

1. Insert the disk in the respective drive on your PC.

An installation window opens.

2. Inthat window, follow the "Main" link, then follow the
"INTECRIO-RLINK V5.0.*" link.

INTECRIO-RLINK V5.0 — Getting Started 12
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3. Alternatively, select the drive in the Windows Explorer and run
the respective Setup.exe file.

The ETAS Installer is launched.

¥ Setup INTECRIO-RLINK

Welcome
The wizard guides you through the setup

Previous Proceed to Install 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-RLINK installation. The result is
displayed in the "System Check" window.

If your system meets the requirements, the installation contin-
ues automatically.

To uninstall a previously installed version

“ NOTE

If no incompatible version of INTECRIO-RLINK is installed on your computer,
continue with “License Agreement and Safety Hints” on page 14.

If an INTECRIO-RLINK version incompatible with INTECRIO-RLINK V5.0.2 is
present on your computer, that version is listed in the "Uninstall previous prod-
ucts" window.

1. Click Uninstall now.

The previous version of INTECRIO-RLINK is uninstalled. You
can now continue the installation of INTECRIO-RLINK V5.0.2.

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

INTECRIO-RLINK V5.0 — Getting Started 13
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Installation

License Agreement and Safety Hints

The following two windows show license agreement and safety hints in several

languages.

[55 Setup INTECRIO-RLINK

End user license agreement

Please read the following license agreement carefully.

\ARTICLE 1. GRANT OF LICENSE

Subject to the provisions contained herein, ETAS G
GmbH (hereinafter collectively referred to as "Licel
grants to the Licensee a non-exclusive, timely ur
Software INTECRIO-RLINK (hereinafter referred to as
the Licensee by Licensor in connection with the licens

Licensee shall be entitled to make archival and/or bac

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

End User License Agreement

INTECRIO-RLINK
%% Setup INTECRIO-RLINK V!
Safety Hints —— o=
Please read the safety hints carefuly. =1 /\:
ENGLISH L)

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

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 property damage.

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

= IT 1S 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.

*  ALL LEGAL REQUIREMENTS, INCLUDING REGULATIONS AND STATUTES REGARDING MOTOR VEHICLES, MUST
BE STRICTLY FOLLOWED WHEN USING THIS PRODUCT.

[ Iread and accept the safety hints.

Previous Cancel

Read the license agreement, then activate the I read and
accept the terms in the license agreement option.

If you do not accept the license agreement, you cannot con-
tinue the installation.

Click Next to continue.

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.

Do one of the following:

- Click Next to continue.

- Click Proceed to Install to go to the "Ready to install" win-
dow immediately, with default settings for components to
be installed, installation paths, etc.

Continue reading in section "To install INTECRIO-RLINK"
on page 17.
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To select components

The component selection window lists the necessary 39-party prerequisites,
ETAS tools (i.e. the license manager and the ETAS Virtual OS Execution Plat-
form) and the components of INTECRIO-RLINK. Prerequisites and components
already present on your PC are marked accordingly.

P&, Setup INTECRIO-RLINK V1

Installation —— £
Select the components to install. — —

Components: Details:
- Installs INTECRIO-RLINK packages.

NTECRIO-RLINK V'
Rapid Prototyping
i [ Vitual Prototyping on Windows PC

The required disk space for the installation is GB.

Drive Free space
Ch GB
DA GB
< >
Previous Next 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. To select/deselect a component for installation, activate/
deactivate the respective option.

2. Do one of the following:
- Click Next to continue.
- Click Proceed to Install to go directly to the "Ready to
install" window, with default settings for installation paths.

Continue reading in section "To install INTECRIO-RLINK"
on page 17.
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To define path settings
In the first "Installation directory" window, you are prompted to enter a destina-
tion directory for the ETAS Virtual OS Execution Platform.

[&y Setup INTECRIO-RLINK V!

Installation directory
Please define the destination to install ETAS Vitual 0.5 Execution Platform.

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

Installation directany
C:\Program Files (x86)"\ETAS\INTECRIO-VP System Browse...

Please select the destination directory.

“ 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.
An invalid path is displayed in red, and a warning appears.
2. Click Next.

In the second "Installation directory” window, you are prompted to enter desti-
nation directories for the installation (referred to as <installation>), for
project data files, and for the compilers.

[&y Setup INTECRIO-RLINK V!

Installation directory ,——/,\.-
— —
Please define the destination to install INTECRIO-RLINK. — -

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

Installation directony
C:\Program Files (x86\ETAS\NTECRIO-RLINK Browse...

Please select the destination directory.

Data directory
C:\Users' % \Documents\ETASNNTECRIO-RLINK Browse...

Please select the data directory

Compiler directory
CAETAS\CompilersINTECRIORLINK] Browse...

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

Previous Cancel

INTECRIO-RLINK V5.0 — Getting Started 16
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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.

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

Installation directory
CAETASMNTECRIO-RLINKE 72 Browse...

Please select the destination directory.

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-RLINK. If you entered a compiler path with blanks, that path is
marked as invalid.

4. Click Next or Proceed to Install to continue.

To install INTECRIO-RLINK

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 "Instal-
lation" window (cf. Page 15).

F‘_"\ Setup INTECRIO-RLINK V!

Ready to install —— —
You may now start the installation. =1 /'\ -
These components will be processed during installation: Details:
3rd Party Prerequisites Installs INTECRIO-RLINK packages.

ETAS License Manager (x86)

ETAS License Manager (x64)

ETAS Virtual 05 Execution Platform V!
Virtual Prototyping on Windows PC
i-..[7] Rapid Prototyping

The required disk space for the installation is GB.

Drive Free space
Ch GB
D 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. In the "Ready to install" window, click Install.

The selected components (cf. Page 15) are installed. Compo-
nents already present on your PC are skipped. A progress indi-
cator shows how the installation is progressing.
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To connect INTECRIO-RLINK with MATLAB and Simulink

After the installation is completed, the "Association with MATLAB" window
opens. It offers all supported MATLAB and Simulink installations (R2016a -
R2021b and their related service packs known at the time of the
INTECRIO-RLINK V5.0 release) available on your system for selection (A in the
screenshot below). Even if no MATLAB and Simulink installation is found, the
"Associate with MATLAB" window opens (B in 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-RLINK (A)

v| Ci\Program Files\MATLAB\R2021b (R2021h)
v | Ci\Program Files\MATLAB\R2021a (R2021a)

| CiiProgram Files\MATLAB\RZ020b (R20200) =4 Associate with Matlab

v| Ci\Program Files\MATLAB\R2020a (R2020a)

v | Ci\Program Files\MATLAB\R2019b (R2019b) The following MATLAB installation(s) have been found on your system.
/| C\Program Files\MATLABIR.2019a (RZ019a) versions to be associated with INTECRIO-RLIMNK

v | Ci\Program Files\MATLAB\R2018b (R2018h) (B)

v| Ci\Program Files\MATLAB\R2018a (R2018a)
v| Ci\Program Files\MATLAB\R2017b (R2017h)
v| Ci\Program Files\MATLAB\R2017a (R2017a)
v| Ci\Program Files\MATLAB\R2016b (R2016h0)

v | Ci\Program Files\MATLAB\R2016a (R20164a) |

S o ) [ e |

“ 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.

Mo Matlab installation found

1. Inthe "Association with Matlab" window, select one of the
existing MATLAB and Simulink installations.

You can select none, one, or several installations.
Cancel closes the window without establishing an association
to MATLAB and Simulink.
INTECRIO-RLINK is installed nevertheless, but you must asso-
ciate the program to MATLAB and Simulink manually before
you can use it. See section 3.2.2 for details.

2. Click OK.

INTECRIO-RLINK is associated with the selected MATLAB and
Simulink installation(s).

You can change the MATLAB and Simulink version associated
with INTECRIO-RLINK later; the procedure is described in
section 3.2.2.

To complete the installation

Once all components have been installed successfully, you are prompted to
end the installation.

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

2. Click Finish to end the installation.
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In the Windows Start menu, the ETAS INTECRIO-RLINK 5.0 folder with the fol-
lowing entries is created:
+ Associate to Matlab

Connects a selectable MATLAB and Simulink installation with
INTECRIO-RLINK (see section 3.2.2).

This is necessary if MATLAB and Simulink is newly installed without
INTECRIO-RLINK being newly installed at the same time.

+ INTECRIO-RLINK Manuals
Opens the INTECRIO-RLINK documentation directory.
The ETAS License Manager can be found in the app list of the Windows Start
menu at E > 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.
+ Signal Configuration Editor V5.0

Opens the signal configuration editor where you can configure stimuli
signals.

3.2.2 Manual Association with MATLAB® and Simulink®
If MATLAB and Simulink were not present during INTECRIO-RLINK installation,
or if a new version of MATLAB and Simulink is installed after INTECRIO-RLINK,
you must associate INTECRIO-RLINK and MATLAB and Simulink manually.

To associate INTECRIO-RLINK with MATLAB and Simulink manually

“ 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. Install MATLAB and Simulink as described in the relevant
installation instructions.
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2. To associate INTECRIO-RLINK with MATLAB and Simulink,
open the Windows Start menu, go to the
INTECRIO-RLINK 5.0 folder and select Associate to
Matlab.

The "Associate with Matlab" window opens. It offers all sup-
ported MATLAB and Simulink installations available on your
system for selection.

=& Associate with Matlab @

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

v| Ci\Program Files\MATLAB\R2021b (R2021h)
v | Ci\Program Files\MATLAB\R2021a (R2021a)
v | Ci\Program Files\MATLAB\R2020b (R2020b)
v| Ci\Program Files\MATLAB\R2020a (R2020a)
v | Ci\Program Files\MATLAB\R2019b (R2019b)
v | Ci\Program Files\MATLAB\R2019a (R2019a)
v | Ci\Program Files\MATLAB\R2018b (R2018h)
v| Ci\Program Files\MATLAB\R2018a (R2018a)
v| Ci\Program Files\MATLAB\R2017b (R2017h)
v| Ci\Program Files\MATLAB\R2017a (R2017a)
v| Ci\Program Files\MATLAB\R2016b (R2016h0)
v | Ci\Program Files\MATLAB\R2016a (R20164a)

Help [ OK l | Cancel |

3. Inthe "Associate with Matlab" window, select one or more
MATLAB and Simulink installations.

4. Click OK to continue.

INTECRIO-RLINK and the selected MATLAB and Simulink
installation are connected.

3.2.3 Prerequisites for Virtual Prototyping on a Windows PC
Virtual prototyping with INTECRIO-RLINK requires RTA-OSEK Tools and RTA-
OSEK for PC. Since INTECRIO-RLINK V1.4, these products are installed with
INTECRIO-RLINK as parts of the ETAS Virtual OS Execution Platform installation
(see "To select components” on page 15).

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

Each execution of Setup . exe writes a log file <date time> Setup.log.
These log files are stored in the C: \ProgramData\ETAS\SETUP\Logs
folder.
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/silent

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

“ NOTE

To accept EULA and safety hints (cf. Page 14) 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.

Default values are used for all information normally requested in installa-
tion 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, a log 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-RLINK 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 INTECRIO-RLINK version is found.

/UninstallPreviousVersion is not used in combination with
/Uninstall.

/Debug
Writes additional log files for * .ms1i packages.

These files are stored inthe C:\ProgrambData\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 data directory Page 16
COMPILERDIR compiler directory

You can specify a relative path if the file is relative to Setup . exe, other-
wise you have to specify an absolute path.

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

Uninstalls INTECRIO-RLINK. Can be combined with /silent for unin-
stallation without user interaction.
/Repair

Incombination with /Silent, the repair processis triggered. Otherwise,
the maintenance mode is triggered.

“ NOTE

/Uninstall and /Repair cannot be used with setup.exe in the instal-
lation location. You must use the setup . exe file provided in the
C:\<programs>\ETAS\GENericSetup\IPE INTECRIO-RLINK\
5.0.<x>.<y>folder.

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

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

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

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

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

3.3 Setting the Licensing Behavior

The INTECRIO-RLINK installation includes an installation of the ETAS license
manager. You can define the way in which INTECRIO-RLINK (and other ETAS
software programs) accesses the required licenses in the [Licensing] sec-
tionof an *.1ini file.
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The folder Installation\INTECRIO-RLINK\Packages\Blockset
INTECRIO-RLINK Licensing* onyour installation disk contains such an

* . ini file,i.e. Licensing.ini.

General Procedure
The procedure to edit the Licensing. 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 all installation files to a directory where you can edit the files.

There, edit Licensing.ini (cf. Page 23), then start the installation via
double-click Autostart.exe or Setup.exe (cf. section 3.2.1) or via
command line (cf. section 3.2.4).

Copy only Licensing. ini to a directory where you can edit the file.

There, edit Licensing. ini (cf. Page 23). Create your own XML file
with default settings (cf. Page 22) and enter the location of your edited
Licensing.ini fileinthe LIMA INFILE variable:

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

Start the installation via command line (cf. section 3.2.4). and use
/DefaultSettings:"<path>\<filename>.xml" toaddyourown
XML file and with that your License. ini file.

The installation files are placed in a directory where you can edit them: Edit
the Licensing. ini file (cf. Page 23) and start the installation.

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

2. Modify the settings in the [Licensing] section as desired.
The parameters and their settings are described below.
3. Save your changes.
The following parameters may be used:

¢ LicenseFileName

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

You can use this setting if licenses can be borrowed from a license
server. To enable the borrow mechanism, you must enter the name of
the product or features license (e.g., INTECRIO-RLINK). If you enter more
than one license, the license names must be separated by blanks.

INTECRIO-RLINK uses the following licenses:

License name Functionality

BLOCKSET ES900 Target connector for ES800 and ES900
BLOCKSET PC Target connector for virtual prototyping
BLOCKSET Base functionality

INCA-VIP ETAS virtual OS execution platform

BorrowExpiryMode

Defines the way in which the expiration of the borrow status is given.
Possible values are:

— Date

If the BorrowExpiryMode is set to Date, the borrow period will
expire at a certain date which is specified under BorrowExpiry-
Date.

- Interval
If the BorrowExpiryMode is set to Interval, the borrow period
will expire after a certain number of days which is specified under
BorrowExpiryInterval.
BorrowExpiryDate
If the BorrowExpiryMode is set to Date, this parameter specifies the
date when the borrow period expires. The format is yyyy-mm-dd.
BorrowExpiryInterval
If the BorrowExpiryMode is set to Interval, this parameter speci-
fies the length of the borrow period in days.
ExecuteBorrowAutomaticExtensionInterval

Defines at what point of time the borrow period will be automatically
extended. This parameter specifies the number of days before the expi-
ration of the current borrow period. When this time is reached, the bor-
row 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
underExecuteBorrowAutomaticExtensionInterval)
ImmediateBorrow

You can define that a license is automatically borrowed. Possible values
are:
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— True

The license is borrowed automatically at installation time.

“ NOTE

ImmediateBorrow='True’ works only for the user who per-
forms the installation. Other users who work on the same computer
do not own the borrowed license.

- False

The license will be borrowed at the first time when the program con-
nects to the license server.

e CustomLicenseFolder

Due to the fact that the default location for added license files (e.g.,
C:\Program Data\ETAS\FlexNet)is only 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 all virtual-prototyp-
ing parts. The licenses will be borrowed when INTECRIO-RLINK is started for
the first time; by default the licenses expire after 100 days.

[Licensing]
LicenseFileName = ’'d:\licenses\MyLicense.lic’

"BLOCKSET BLOCKSET PC’

LicensesToBorrow

BorrowExpiryMode = 'Interval’
BorrowExpiryInterval = 100’
ImmediateBorrow = ’false’

Licensing the Software

A valid license is required for using INTECRIO-RLINK. 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. To request the license file you have to enter the activation
number which you received from ETAS during the ordering process.

In the Windows Start menu, go to the app list and select E > ETAS > ETAS
License Manager.

Follow the instructions given in the dialog. For further information about, for
example, the ETAS license models and borrowing a license, press <F1>in the
ETAS License Manager.

Uninstalling INTECRIO-RLINK

If you uninstall INTECRIO-RLINK, all components are uninstalled automatically.
The ETAS Virtual OS Execution Platform

Use one of the following ways to start the uninstall process:
A Programs and Features in the Windows Control Panel
B the /Uninstall command-line parameter (Page 22)
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To uninstall INTECRIO-RLINK
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.

2. Click Next to check if your computer meets the system
requirements for INTECRIO-RLINK uninstallation.

The result is displayed in the "System Check" window.

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

T Setup INTECRIO-RLINK V

Ready to uninstall ——
-
You may now start the uninstaliation =1 -—

These components will be processed during uninstall:

[] INTECRIC-RLINK VE &3
ETAS Vitual OS Execution Platform V'

ETAS License Manager (x36)
ETAS License Manager (x64)

Drive Free space

CA GB
D GB

Previous Uninstall Cancel

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

“ NOTE

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

3. Click Uninstall to actually uninstall INTECRIO-RLINK
A progress indicator shows how the uninstallation is progress-
ing.
Once all components have been uninstalled, a success win-
dow opens.

4. Click Finish to end the uninstallation.
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INTECRIO-RLINK Quick Guide

INTECRIO-RLINK Quick Guide

Introduction

This chapter is intended to provide a quick guide to the most important fea-
tures of INTECRIO-RLINK V5.0. The examples, displayed in the form of flow-
charts, 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 locations where actions shall take place.

“ NOTE

The virtual prototyping (VP) features described in this chapter are only avail-
able if you installed the Virtual Prototyping on Windows PC component (cf.
Page 15).

This chapter does not explain how to work with Simulink in general.

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

DB - Database

EE - ETAS Experiment Environment
HBB - Hook-based bypass
HC - Hardware Configurator
HW - Hardware

HWS - Hardware System

ISR — Interrupt service routine
OS - Operating system

RP - Rapid prototyping

SBB — Service-based bypass
VP - Virtual Prototyping

WS — Workspace
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Preparing the Model

INTECRIO-RLINK models require a special system target and a fixed-step
solver.

Preparing the Simulink

Model MATLAB or Simulink: select File > New > (Simulink)

Model - — — — — - -

~
Simulink: | Fawe N\ B K o
File - Save File Edit View Display Diagram Simulatign Analysis Cede Tools Help
Create and save [l ~ 25 5 - ®~ 10 » @ -

Simulink model

untitied *

@

‘g ®

7
£

100% odet5

Select system
target file

Simulink: press <CTRL> + <E> = — — __

~
B C Parameters: iguration (Active) * =8 o=
=
Select: Target selection
Solver .
Smtm Import/Expart System target file: erpt_grt.tlc 4\
> Optimization Language: c \ \
> Diagnostics
Hardware Implementation | Description: ETAS Rapid Prototyping Target
Model Referencing ) I
. Simultion Target Buld process select System target file
QR coe Coneroion_——
Generate makefile l
Make command: make_rtus
Template makefile: erpt_grt_default_tmf l
template makefile set automatically [
Code Generation Advisor
Open Select objective: Unspecified ) l
"
Code Genera-  crec mode verore generating code: [Off = Check Model... ]
tion" node T — T )/
ek "l System Target File Browser: newmodel 4— /@
System Target File: Description:
erpt_ert.tlc ETAS Rapid Prototyping Ta ~
\EI’D‘SigIE.EIC ETAS Rapid Prototyping Ta
ert.tlc Embedded Coder
ert.tle Create Visual C/C++ Solut|=
B B ert_shrlib.tlc Embedded Coder (host-basel |
rapld pI’O'[O’EypIﬂg {[evpt_erc.tlc ETAS Prototyping on Windo
evpt_grt.tlc ETAS Prototyping on Windo
grt.tle Generic Real-Time Target
art.tlc Create Visual C/C++ Solut ~
< i ] v
. . Full Name: C:\ETAS\INTECRIO-RLINK1.4\MATLAB\targets\erpt\erpt_grt.tic
virtual prototyping
ok [ cancel |[ Help Apply
open "Solver’ node
/[ —
&d (Active) ol
Select solver
Category
Select: Simulation time
Start time: 0.0 Stop time: 10.0
» Optimization
» Diagnostics Solver options
m’;;’;@eramm Type: [Fixed-step ~| solver: [ode2 (Heun) -]

auto (Automatic solver selection)
discrete (no continuous states)
» Additional option: odes (Dormand-Prince)
odes (Dormand-Prince)
ode# (Runge-Kutta)

» Simulation Target
» Code Generation

odel4x (extrapolation

select ades {B0gacs Shempine
ode2 (Heun!
Fixed-step solver odet. (Euler)

Fig. 4-1 Preparing the Simulink Model

Creating and Configuring a Hardware System

You can add a hardware system to a new Simulink model or to an existing
model. Before you can open the Hardware Configurator, you must save a new
model so that its path is determined.
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Use the Hardware Configurator to configure the hardware system. The "Insert
New Item" window contains the elements available on every hierarchical level.

You can make various settings (e.g., channel settings for measure hardware
etc.) for every hardware component using the relevant dialogs.

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

Simulink®:
open library browser, then open ETAS Rapid
Prototyping\Configuration library

drag 1 HW b|OCk :i‘SLm;dEP‘;s‘m“";k I Di Si | Anal Cod Tool:
i . ile it View Display Diagram Simulation Analysis Code Tools
to Simulink model

Save | 48 simulnk Library Browser [E=2|E=R 7
<A Entersearchterm  » R » (B~ 3| = @

ETAS Rapid Prototyping/Configuration /\

Create/Configure
RP Hardware System

Add configuration
block

> Smuink

> Embedded Coder 4 4

4 ETaS Rapid Prototyping @» &
Activation ETAS ESB00 (ES830) ETAS ES900 (ES910)
Bultin Blocks (Ese50) (ZE0)
Configuration 5 —

Save model Signal Routing L ta

> ETAS Virtual Prototyping

> HDL Coder INCA Experment Transfer  INTECRIO Integration

> INTECRIO Platform Transfer

> Simulink 30 Animation
b Simulink Coder
> Simulink Extras
Statefiow
Recently Used Blocks

100%

® %3] ETAS Prototyping Hardware Configurator (=0 iR
Slmullnk . ;Ie Edit View Tools Wm.:ow :e\p
O’éi';:;:?;’:g:e double-click | e —
HW b|OCk" - ?osmo ESG00
; % ES910: ES010 (E-Targer)

Workspace - %

Source  Component D Description

— 00 HWX2 HWX2 Export  0x207C0203  HWX2 export finished. -
Configurator: |2~
WS browser: select target or board, Insert context menu;

"Insert New Item" window: select item, Insert;
"Rename" window: name object

Insert boards and
devices

WS Browser:
select device or folder, Insert context menu;

"Insert New Item" window: select item, Insert;
"Rename" window: name object

Insert signal groups
and signals

WS Browser: Double-click an object = —

Set up hardware 5] Daisychain <+ — -IE)'EI@
Parameter Value Comment
1 |Name Daigychain
2 |Configuration File DETASData\ESS30DemolESS 3k xml
3 | GCF File Name D\ETASData\ES930Demo\ESI3x. gcf
4 |Chain Name Chain 1 , IP-ADDR 152.168.40.44
5 |IP Address 192.168.40.44
€ |Show Status Signals for Device |[ ]
7 |Rapid Prototyping Enabled = Set values, enter comments
Mode | Signal Groups | Signals | (co|umns can be Sorted)

Fig. 4-2  Creating and Configuring an RP Hardware Configuration
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VP Hardware System

Add configuration
block

Save model

Open Hardware
Configurator

Enable Ethernet
controller

Change hardware
configuration
(optional)

Fig. 4-3

INTECRIO-RLINK V5.0 — Getting Started
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Simulink®:
open library browser, then open ETAS Virtual
Prototyping\Configuration library

drag HW block to
Simulink model

g SLmodel * - Simulink
File Edit View Display Diagram Simulation Analysis Code Tools H

[ . > [

Save
& o Enerseachterm ~ A~ (BT 6 @
ETAS Virtual Prototyping/Configuration
5 Smuink . =
I Embedded Coder —’>
1> ETAS Rapid Prototyping X
4 ETAS Virtual Prototyping £7AS VPR (88)

Activation
Built-in Blacks
Configuration
b Signal Routing
> HDL Coder
» INTECRIO
I Simulink 30 Animation

INCA Experiment Transfer

EilVlzw Tua Winrm Help
: i ®. H|+0E|lom | a|&
Simulink™:
double-click
= Wy PC:VP-ECU
HW blOCk— -_— = @ XB6:XB6 (VP-PC Target)
£+ gl Ethernet_Controller
@ XCP_Access
[ Warkspace Cx

= Wy FCVR-ECU
= P 86 : ¥EE (VP-PC Target) |
7 58 HWK2

|

Source  Component D

HWX2 Export  0x207C0203  HWX2 export finished. ~

Description

QpEn .. =3

‘ | HW Configurator, WS browser:
select Ethernet Controller, Enabled context menu

WS Browser:
DOUble-C“Ck a/n Parameter Valug Comment
object— — 1 |Name NCP_Access
2 TCP Port 9001
3 Measurement Start Address 0x10000000
4 Calibration Start Address 020000000
Set Va|UeS and 5 Max CTO Length 255
enter com- 6  |MaxDTO Length 1468
iF XCPC ion Timeout [ms] | 2000
ments 8 Max Number of XCP Sessions |3
(CO|UmI’]S SOI’T- ? MaxDaqStimEntries 100000
Parameters
able) poranees |

Creating and Configuring a VP Hardware Configuration
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Importing a Hardware System

As an alternative to manual creation and setup of a HWS, you can import a
hardware 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 (HWX1 and
HWX2).

“ NOTE

Since INTECRIO-RLINK V1.5.3, the HWX1 format can no longer be imported.

After import file selection, HWX2 import is aided by a wizard (see Fig. 4-4).

WS Browser: Wiorkspace - x
selectHardware Systems |~ :
folder or existing hardware
system or existing target
(ES910/ES830/X86) or
existing controller/device,
Import context menu

Import HWX2 hardware
description

Select * . hwx file

Windows file selection window: select * . hwx file, Oeen

Import Hardware Configuration == _ /
i — Dl
o selectimport type, Finish
\
/‘

—

_— — — =

K
HW description is imported; information, warnings,
errors are shown in "Message" tab of "Log Window"

Perform import

Fig. 4-4  Importing a HWX2 hardware description (* . hwx file)
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Configuring a Daisychain
The configuration of a daisychain follows a different procedure.

Insert Daisy Chain / WS Browser: select ES910 or Worfpace - x

Import Configuration Ethernet Controller below e

ES830, = [ ES910: ES910 (E-Terget)
Insert context menu / - [
"Insert New Item" window: select J

Insert daisy chain Daisychain, Insert 7 roopace Cx
'Rename" window: name [/ | = o [(EEEEEEE

. — &35 ESB0D: ESB00
object= — = — - %) [ffy E5830_ESBac: ES830 (E-Target)
-~ ~— = g':-| Ethernet_Controller

~ ~ — > ol

WS Browser:
double-click daisychain -

Import

configuration file ) \ | =/ psisychain == Ee =

HC: C||Ck button Paramater I Value _| Comment
; :ame = | Daisychain
Or ~3, | GCF File Name
WS Browser: e \
right-click daisychain, 7 snamamgEraee Th g
Import Daisychain " Hode [ Sgnl roups | sgnas | ,
Configuration context menu~- — — — — '
N/
Import file v =

"Import file" e 1 ¥
WIﬂdOW, Page -] Select import kind f’

select configura-
tion type, Next

Please select how to obtain a configuration of a Daisychain

@ Import existing configuration
Keep existing connections and O mappings

(7) Create new configuration

| |

Import file =
"Import file" Page 2
B elect Location o
window, Page 2: St ot -.'

enter/select
configuration file

Please speciy the file that shall be imported

+ path, =
Next / Finish ‘
<Back | Ned> | [ Cancel | ‘
| t file" Import file =
mport file
: P Pag;::useuwain 5«"
window, Page 3: o)
(only existing
. N Please choose the appropriate chain, you want to use for
configuration): vour confgrtion
select chain, :
Configure Finish- — . s
daisy chain N \ ‘ [ cBack | Fmsh | [ Cancel | ‘
. \ Wiorks) x
WS Browser: ~ ELSER
. . . . =k \ardy
after import: select daisychain, Configure ~ ‘_JESQUU g
context menu = opens suitable configuration tool I _} ES910 : ESS10 (E-Taroet)
. . . . . SR g Daisychain
Configuration Tool: configure daisychain + B Inpus_E5911_ADL_10ms
. . + E.,]InputstS‘Hl7CntFreq171ElElms
WS Browser: select daisychain, Update context menu + P Inpus_ES630 Lambda1_100ms

+ [ Inputs_ES630_Lambdal_10ms
+ [ Inputs_ES630_Lambdal_1s

Fig. 4-5  Creating and Configuring a Daisychain
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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 ltem" window:
select LIN, Insert -~

4
"Rename" window: name object
i

Insert LIN /
Import Configuration

Insert LIN

~

—

SRRl Hardware Systems
=-3» ES900: ES900

Workspace - %

=-[jf ES910: ES910 (E-Target)
= gff) LIN_Controller (LINT)

L — P FLIN_I0;

=1-[ff% E5830: ESE30 (E-Target)
= g}/ LIN_Controller (LIN1)

4,0

WS Browser:
select LIN controller or LIN |0 device, Import LDF con-
22 LIN_Controller (LINL) === textmenu- — —
Parameter Value Comment Or \
1 Name LIN_Controller
2 |Port LIN1 . \
Import * . 1df 3 [loFrie double-click LIN controller
configuration file e HC: click button
& |Special Baud Rate [Bd] [F%
[ Parameters \ I
- LDF fwgort Wizard - Import file @
Import wizard, Page1 ~ ~ >
page 1: Select Location *
SeleCt LDF ﬂle' Please select the file that shall be imported:
set Replace ...
option (if req.), L=
N eXt [ Replace existing Configuration
| |
Import wiza rdl LDF Import Wizard - Select Node ===
page 2: 2
Select Node
select node, Next
(Replace ... hot Plesss sslect the Hods thst shall bs importsd
set) or Finish UNogeraser oce)
(Replace ... set) | |2
. Import file (e
Import learq, o 3
page 3 (only if Sz
Rep|ace ... hot Do you want to perform an addtive impat, which means that cortroler and
device parameters will remain unchznged and existing schedule tables,
set): frames and signals wont be removed during import?
. [C] Additive import
select additive Frame idemrﬂ::z{iunbv. © Framename () Frame 1D
import (lf req) R [ <Back | Fmsh | [ cancel |
and frame identi-
fication, Finishe — __ __ = g UN_Controller (LIN1)
Fine-tune LIN e YRR aster]
configuration 7| LIN_Controller (LIN1) 0 Schedule Tables
t = Status
‘? pi Sas # [5] Inputs_CommonsStatus

+-[%] Inputs_CommonStatus
L’Tﬂ Qutputs_GoToSleep
%] Outputs WakeUp
=] Frames
(] Event Triggered Frames
(] Uncenditional Frames
= ] Diagnostic Frames
+- [ MasterReq 0x3c
# [ 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. 4-6  Creating and Configuring a LIN Controller

INTECRIO-RLINK V5.0 — Getting Started

[%] Outputs_GoToSleep
E"‘I] Qutputs_WakeUp
= ¢ Frames
(] Event Triggered Frames
(] Sporadic Frames
] Unconditional Frames
= | Diagnostic Frames
+- [ MasterReq 03¢
# [f3) SlaveResp Ox3d
1 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.

WS Browser: select Master — workspace - x
Switch LIN Device Type device, Open context menu, or | =
. . = &3» ESS00: ESS0D
double-click Master device - ) ~ [ ES910: ES910 (E-Target)
y [ ——— =g LIN_Controller (LINT)
Workspace - X F

[— T

= [ ES830: ES830 (E-Target)
| = gF) LIN_Controller (LIN1)

\ [——

from Master to
Slave

= Nt W = e e \ .
crent | | HC: €T "NOde Type” to
S Slave Node ,
§ [Device befance | ic bode optional: rename device
5 [Time Base Tick [ms]|1 manually
Workspace - x Warkspace - x
W—A = fa ~
(-] Schedule Tables = Status
i3] ScheduleTable (0) +-[5] Inputs_CommonStatus
= ] Status [5] Outputs_GoToSleep
N Ei] Inputs_CemmaonStatus Ny E".] Qutputs_WakeUp
+ [5] Inputs_StatusScheduleTable = ] Frames
N [%] Outputs_GoToSleep +- (] Event Triggered Frames
+ E‘ﬂ Qutputs_ScheduleTableSelect + ] Unconditional Frames
[%] Outputs WakeUp = 7] Diagnostic Frames
=] Frames + [ MasterReq Ox3c
(] Event Triggered Frames + [7] SlaveResp Bx3d
=* ] Sporadic Frames +- ] Signals
" G iz schedule tables and sporadic
NG ©) Unconditonal Frames frames removed, status signal
= iagnostic Frames . . .
: tﬁiﬂmememc groups deleted, direction of diag-
# [] SlaveResp 0i3d nostic frames inverted
+- ] Signals ,
WS Browser:
fr°’|T\‘A§§gf to select Slave device, Open context menu, or double-click
Slave device
HC:
set "Node Type"to Master Node; optional: rename
device manually Workspace -
= ~
Workspace nx iuj Schedule Tables
S Linslavc ~ =] Status
=] Status

+ Ei] Inputs_CoemmonStatus
[] Outputs_GoToSleep
E".] Qutputs_Wakelp

> = ] Frames

(] Event Triggered Frames
(] Speradic Frames

+ E"‘I] Inputs_CommonStatus
[%] Outputs_GoToSleep
E"‘I] Qutputs_WakeUp
= ] Frames
+ ] Event Triggered Frames
# (] Uncenditional Frames + () Unconditional Frames
= ] Diagnostic Frames N

] Diagnostic Frames
+ [ MasterReq Bx3c + [f4] MasterReq 0x3c
+[7] SlaveResp 0x3d

# [ SlaveResp x3d
# (] Signals % (] Signals

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

add and configure schedule tables and sporadic frames;
create additional status signals

Fig. 4-7  Switching the LIN Node Type
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4.3.4 Configuring a Bypass

n NOTE

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

After the bypass device is added (see Fig. 4-3), a bypass is configured as fol-
lows.

WS Browser: select ETK/XETK/ ~ @ ES300 : ES300

Setting Up a Bypass FETK/XCP bypass, Open context =% =g =0 e
menu, -1 @ ESB00: ESB00 EIF° ] XCP_on_CANS

=[5 ES830: ES230 (E-Target) = gi Ethemet_Controller

or double-click = ¢! CAN_Controller (CANT)

bypass device EPY <Cr_on_caN|

= gi Ethemet_Controller

Import * .a21 file

'] ETK_Bypass
1 N am: == ETK};?‘::&& | .
| ecrygton ey g HC: enter decryption key,
v 7 if req.; click button=
" Para... | Servi. | Signal... | Servi.. | Signal... | Sgnais | or l
WS browser: select ETK/XETK/FETK/XCP bypass,  /
Import A2L context menu -_——— -
{

~ - file selection window: select * . a21 file, Open

Import A2L File * ==

Choose Device Definition to be Imported

-
> supported~

Select device device in *.a21 file
(optional)

The selected ASAM-MCD2file contains definttions for several
ETK/XETK/FETK devices in the ETK_XETK_LIST.

The selected ASAM-MCD2 file contains definitions for gLera\ xcP
devices in the XCP/XCPplus. '

Please select the device to be used from the list

Please select the device to be used from the list default XETK, 1D 3 (XETK] i
Easee e device 1o be used from the s e TvEE select dev|ce’
default FETK, 1D 5 (FETK) . .
et secand FETK, 1D 6 (FETK) activateoption

(if req.),

[7] Additionally display ETK device types |

Import A2L ile Next or Finish
i Choose Service Based Bypass Version to be Imported
Select SBB version The selected A2L file contains defintions for multiple versions of [ <Beck [ Mear | [ concel |
(ETK/XETK/FETK Service Based Bypass. Please select the version to be used. l
bypass, optional) ~
© V2o Supports up to 32 active service points. ~
Compatible with ES830, ES$10.2 and ES910.3 - . A . '“‘“""""’1
@ V30 ‘Supports more than 32 active service poirts B 1
Compatible with ES830 and ES910.3 enly. ODD VEISION I

select SBB version for import, Finish *.azl file

[ <Back [ Fmsn ] [ cancel |

HC, "Signal Selection" tab:

21 ETK Bypass

Select bypass
signals

Raster Selected Signals
Locati

- @ (1) selectraster || (4) list of selected signals

= to add Signa|s 1O [[imem  srtb et enns pn ans u
- RTINS (2 || s waane Fon s 2
+1 3 UNI_Byp_BO3 N | ™
< 7 e e (2) limit list 0% :
Sighal Hisrarchy of available’ Avalabls Signals (3) select S|gnal(s),

 owen signals Lo, S context menu Select

& Esintlfi ... P I [
g £ _sintg_RO1 R -
[ E_viniE_ROT item  srH1B_02_Lsint1E_RON sint16

intery sint1B_03_|_sint1E_AD1 sintl 6 L
B s

. . I_uint16_RO1 Select
Adjust signal E s Bt =
. Copy Mame
groups and signals Parameters | Service Point Selection | Hooked Service Point ... Signal Selection | Service Poiffs-y-si ST SInerST

HC: open signal group or signal editor, adjust options

Fig. 4-8  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

<Setting Up Service Points>

y

Select service point
functionality

A

Select and adjust
signals

file.

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

Ll SBB V3 only
ime | Tolerated| Reaction
=
cyoas |Cormn| 4 | *ins] cves
1 [uyservie[ 1 1 1 1 ecute Calback
2 |MyServic| 1 1 2 Tt

i % read/write (receive/send) before function execution

=: execute orig. function (no add. raster/memory)

i I+ read/write (receive/send) after function execution
1

Time | Tolerated Reaction On Lost|

Communication

Cluster|
Group

Cluster| Priority

Parameters Service Point Selection | Hooked Service Point Selection | Signal Selection | Service Points | Signal Groups

HC, "Service Point Selection" — =
tab:

set up service point(s),= — bl -EE
set up error behavior for send = Ferd 110110

signal groups= — — — ~ N

if necessary, use "Filter" combo \| flesnies asta es oo

box to limit list of service points| F\‘me'USagE‘_/—SBlB V2
e _ ) — only

- @ ETK Bypass 7 Signals

7/

ink 01
IyServicePoink_01_before_receive_from_ECU
[ MyServicePoink_01_after_send_to_ECU

=35 MyServicsPaint 02
F&] MyServicePaint_0Z_before_receive_from_ECU
[ MyServicePoint_02_before_send_to_ECU

HC, "Signal Selection" tab:

select signal group below service point, add signals (see
Fig. 4-8)

open signal group or signal editor, adjust options

Fig. 4-9  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.
Setting Up
Hooked Service Points

A
Select hooked
service point
functionality

A

Select and adjust
signals

WS Browser: select ETK/XETK/FETK bypass device
with Distab17 *.a21 file, Open context menu, or
double-click bypass device

%] ETK Bypass ==
Time[Tokerated
Custer] Reaction On Lost
luste Filter - AE
e Geoup|© o) = | =
(ms]| Cycles
Found: 6 of 6

[ 3] 15[ [9] Jo.08] 1 [Execute Callback,

Resouce Waorking Area Usage

1 3%

Parameters | Service Foint 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 _ _
— — _— e - — —

‘Workspace 7~ x

=N RETE Evpass -

=i [ig# MyServicePoirt 05 Hooked
El MyServicePoink_05_Hooked_receive_from_ECU
[] MyServicePoink_05_Hooked_send_to_ECU

=i [5# MyServicePoint 06 Hooked
Fi] MyServicePoint_06_Hooked _receive_from_ECU
[.-ﬂ MyServicePoink_06_Hooked_send_to_ECU

=1 5§ MyServicePaint 09 Hooked
E.] MyServicePoink_09_Hooked_recsive_from_ECU
[.-\j MyServicePoink_09_Hooked_send_to_ECU "

< bd

I Systems

HC, "Signal Selection" tab:

select signal group below hooked service point, add sig-
nals (see Fig. 4-8)

open signal group or signal editor, adjust options

Fig. 4-10  Setting up Hooked Service Points (Hook-Based Bypass + Distab17)
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4.3.5 Importing a CAN Configuration File
After a CAN device is added (see Fig. 4-3), you can create signals and frames
manually, or you can import a CAN Database. 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, (= cano

or double-click CAN_IO Parameter Vae _[¢
. . R 1| Name CAN_IO
. . device, click button in HC 2 CAN Configuraton Fie
Open import wizard — W blgSEndian (Motorola)|
— — — - ¢ | Default CAN identi pe | standard (11 bit)

4
"Import CAN Configuration File" wizard, 15" page:
select/enter * .dbc or *.arxml file ([_]), Next- —

Select CAN config.
file, bus node,
import options

"Import CAN Configuration File" wizard, 2" page:
select bus node, Next- — —

Import CAN Configuration File

Import Options
Please specify the options for the import.

"Import CAN Configuration |
File" wizard, 3" page:

Frame ldnification select frame identification
OFerlizm= mode, set options, Next~
() Frame ID AN
[ Invert Directions (Import Counterpart) \
[] Discard Existing CAN-IO-Configuration \
[] Delete Unused Signals after Impart
|
[
|
Help <Back Mext = ,
]
T
Select CAN frames
Import CAN Configuration File —
Frame Imporir Detils "Import CAN Configuration
Please select the Frames o import File" Wizard, 4th page: ‘_ —
FEE & ow
use filters Select/ Deselect All [M]  [W] Select / Deselect All
inish i CAN
Finish import Frame Name - Grgme & D @ @ D
0x2EDAF |

= selectframesin | 2B
W"rk:m — 2 CAN config. file 03627 0 o[ | s
ERCT /i (o By [ | = =
=) Frames €& Sf forimport —— C:-'SiDEZ %: -
[ B19 Ox2edaf \ -
+ [ B20 0x31524 ; ot
- e . ;elect frames in exist
+ [y B24 Gx3b2ra ing configuration
= [5] B2T Oxd2957 \
= Signals Help <Back Cancel
= B19 Mode \ L . . .
=1 B19_51.MD - Selection complete = F||,1|sh

=1 P10 €1 A1

Fig. 4-11 Importing a CAN Configuration File
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4.3.6 Exporting a CAN Database

“ 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.

WS Browser:
prol’ting aCAN Databas‘D select CAN_IO device, Export CANdb context menu

Workspace Workspace
= ¢ ES900: ES900 -1 J» ES800: ESB00
= [fv:; ES910: ESF10 (E-Target) =] E’E-‘ ESB30: ES830 (E-Target)
A = gl) CAN_Controller (ES910 CANT) = gf) CAN_Controller (E5892 #1 CANT)
R CAN (0] R CAN 0]
Start export from Open.. Open..
CAN_IO device
Insert ... Insert ...
Import CAN Configuration ... Impert CAN Configuration ...
[ ExpotCANdb.. | [ Exportcands.. | |

Windows file selection window:
enter path and name for * . dbc file, Save
e

_______ —
A
Export CAN CAN configuration is saved as * . dbc file;
configuration as information, warnings, errors shown in "Message" tab of
* . dbc file "Log Window"

“ NOTE

Some items in CAN config. cannot be exported:

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

Fig. 4-12 Exporting a CAN Database

4.4 Specifying the Model

This section focuses on how to use the blocks and features provided by
INTECRIO-RLINK.

For information on standard MATLAB and Simulink functionality, refer to the
MATLAB and Simulink documentation.
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Adding Hardware Signal Groups and Signals

The blocks for adding hardware signal groups and signals are provided in the
"ETAS Rapid Prototyping" library, "Signal Routing Blocks" sub-library.

Add signal groups

Select signals

Connect signals to

model

Adding Hardware Signal
Groups and Signals

Rapid Prototyping\Signal Routing

Hardware Signal Group Send to model

Simulink®: open Simulink Library Browser, go to ETAS

add block Hardware Signal Group Receive Or

3 SLmedel * - Simulink

File Edit View Display Diagram Simulation Analysis Code Tools Help

55 Simulink Library Browser

=le)Es
< Entersearchterm v Ay v B v » 4 »

[= =]

ETAS Rapid Prototyping/Signal Routing

> Simulink
> Embedded Coder B3 ~
4 ETAS Rapid Prototyping B
Activation
Built-in Blocks

Hardware Signal Group Receive| *k

Configuration =
Signal Routin

> ETAS Virtual Prototyping

> HDL Coder

> INTECRIO

> Simulink 3D Animation

> Simulink Coder

> Simulink Extras
Stateflow
Recently Used Blocks

Hardware Signal Group Send

ETAS 5900 (E5910)
Configurstion file: SLmadl hux

Hardware Signal Group Receive|

=

Hardware Signal Group Send

-

[~] Signal Selection = ==
=& Devices
2-¢ CAN_IO
TR Fome Send_so1]
@ Daisychain
o LINMaster
expand signal group list,
refine list (optional),
select 1 signal group,
Next
I™ Show only unused signal groups
e —— - Cancel

[~} Signal Selection

=
Signals Selection ‘

Please select the harduware signals for signal group "CAN_Frame_Send_SG1”

) CAN_Signal_Send_1_1
/| CAN_Signal_Send_1_2

refine list (optional),
select signals,

create event trigger port (if applicable),
Finish

-

I™ Shew enly unused signals

<Back | Finish | [ Cancel

[Pa|sLmodel *

+ event trigger port to trigger input of asynch. block

Fig. 4-13 Adding hardware signal groups and signals

INTECRIO-RLINK V5.0 — Getting Started

ServicePaint_01_before _receive_fro

Simulink®: e
use standard means to connect |1~ m"“:’w m“:ﬂ:“: ——
HW signal to model variable | .. .2, .., s
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Adding Activation Task Blocks

INTECRIO-RLINK Quick Guide

The activation task blocks are provided in the "ETAS Rapid Prototyping" and
"ETAS Virtual Prototyping" library, "Activation” sub-library.

Add task block

Configure task

block

Connect task block

to trigger input

Fig. 4-14

INTECRIO-RLINK V5.0 — Getting Started

Adding / Configuring
Activation Task Blocks

Task 10

Simulink®: open Simulink Library Browser, go to ETAS
* Prototyping\Activation

add 0S Exit Task or 0S Init TaskOroS Timer

Py AddTasks = - Simulink o [@])[R
model {
File Edit View Display Diagram Simulation ~Analysis Code Tools Help
&5 Simulink Library Browser [ = | & |[=Z5] = = -
& » Bl en = o

ETAS Rapid Prototyping/Activation -

os
Built-in Blocks

Configuration
signal Routing
> ETAS Virtual Prototyping

> Simulink. —
» Embedded Coder S g
4 ETAS Rapid Prototyping WAl

ciniakioe] ExitTask N v
o

> HDL Coder

> Simulink Extras
Stateflow
Recently Used Blocks

05 Init Task ™7
> INTECRIO -
> Simuink 30 Animation Q
> Simulink Coder

ETAS
Configuration file: AddTasks hwx

Sequence rumber: 0

- N\
i - I
Trigger éﬁ %} C% Trigger

S Timer T=k
Frooss name: <auic>
Task type: Timer Task

Sequence number: 0 Sequence number: 0

Simulink®: double-
clickos * Task
block= — — — b

"Source Block
Parameters: 0S *
Task" window:

" Source Block Parameters: OS Exit Task =
EXPT_0S_Task_FenCall (mask) (link)
ETAS RP/VP system OS exit task asynchronous function-call trigger
source block.

The OS task function-call trigger source block allows Simulink model
code to be integrated into the execution of the RP/VF system software.

Cidentifier; mapped

Pricess (function) iame 1) ggs0Ciated task
|

Parameters

set parameters

(see online help
for additional
information)

“i Source Block Parameters: 08 Init Task ==
EXPT_OS_Task_FenCall (mask) (link)

ETAS RP/VP system OS init task asynchronous function-call trigger
source block.

The OS task function-call trigger source block allows Simulink model
code to be integrated into the execution of the RP/VP system software.

defines point in
task sequence
when task runs

Parameters
Process (function) nam
Sequence all number (0..255)

0

 Z— ——

Simulink®:

use standard means
to connect task
block to trigger input
of function-call sub-
system= — T )

Trigges K
o)

08 Timer Tas 10ms
Frocess name: Task_10ms

" Source Block Parameters: 05 Timer Task =
EXPT_0S_Task_FenCall (mask) (link)

ETAS RP/VP system OS timer task asynchronous function-call trigger
source block.

The 05 task function-call trigger source block allows Simulink model
code to be integrated into the execution of the RP/VP system software.

Parameters
Process (function) name

Task sample rate (in seconds)

execution period,
delay and priority
(no. T = prio. T)

Task activation priority (0..99)

0 of timer task

Sequence call number (0..255)

0

Task type: Timer Task

Sequence numbes: 0 Fod  ount

Out2
FCS5_Stm1

Adding and configuring activation task blocks
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Adding the System Time Block

The OS System Time block provides a data output port for the target system
time to be read. The block is provided in the "ETAS Rapid Prototyping" and
"ETAS Virtual Prototyping" library, "Activation" sub-library.

Adding / Configuring Simulink®: open Simulink Library Browser, go to ETAS
0S System Time Block * Prototyping\Activation
add 0S System Time to model
Py AddTasks ™ - Simulink [=@]f=]
Add system time File Edit View Display Diagram Simulation Analysis Code Tools Help
block 55 Simulink Library Browser | = |[ & |[23] . . .
<% n [ ovn A o»
ETAS Rapid Prototyping [Activation -
ETAS ES000(ES010)
Configuration file: AddTasks. hwx
> i
> k- er
E[Eng‘;\ Used Blocks _» k= -2 ~
™ i
¥
o 7 v
100% @ e
O System Time
Y . .
c . Simulink®:
onnec!
system time block use standard means ‘Fo -
to model connect OS System Time === &

block to the model.~ N

@ L
Outg

08 System Time

Fig. 4-15 Adding and configuring an OS System Time block

Stimuli Signal Configuration

“ NOTE

This section is only relevant if you installed the Virtual Prototyping on

Windows PC component (cf. Page 15).

The Virtual Prototyping on Windows PC component enables you to define a
stimuli signal configuration for use with your controller function.
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451 Stimuli Signal Configuration Block

Add Stimuli Signal Config-
uration Block + MDF File

MATLAB® and Simulink®: open model- —
{ P Test_VP - Simulink ‘F@

File Edit View Display Diagram Simulation Analysis Code Tools Help

o1 | & -

55 Simulink Library Browser

relte)Es |- -

<@ Ertersearchterm v w2l v = o» *
Open VP model ETAS Virtual Prototyping/Configuration A
- simulink
© Embedded Coder iy
> ETAS Rapid Prototyping
4 ETAS Virtual Protatyping ETAS VP-PC (x35) @i
Activation
Built-n Blocks {7
Configuration 4z
1> signal Routing ETAS WP-PC [x88)
i T%EE;?S' | INCA Experiment Transfer Corfiguation file: Test_VFhwx
b Simuiink 30 Animation f6
> Simuink Coder i
0 Simulink Extras INTECRIO Integration
Stateflow Platform Transfer
Recently Used Blocks
g \
stimui Signal C
View diagnostics 100% I

=

ETAS VP-PGC (x88)
Configuestion file: Test_VPhwx

Simulink®: open library browser, goto [
ETAS Virtual Prototyping\ /
Configuration (

add stimuli Signal _ — >
Configurationtomodel- —

Add 1 Stimuli
Signal
Configuration block

p

A . ® . Stimuli Signal Configuraion
) Simulink™: double-click Stimuli Signal
Open Signal Confi £ -
Configuration ontiguration -~
Editor 1> Signal Configuration Editor =
File  Options +
Chanrnel Groups Available Signals

Signal Assignment

[ Signal Name Vo  Convett Model

A S

Selected Channel Group.
Star defay [s]

Log Window

Sample rete [5]

Number of terations

=

Configuration file path : DAETASData\INTECRIO-RLINKE 2\SLmodels\ Test_VP.sgx

Signal Configuration Editor:

. . %> Signal Configuration Editor
select File > Add MDF File z
Add MDF file ) ] ) File  Options
file selection window: select T Frmis:

MDF file(s), Open~ — __

"Channel Groups" field shows
(a) MDF files

(b) channels (signal groups) per

(b)

MDF file

= 50_digital_sig.dat

Fig. 4-16 Adding a Signal Configuration block and MDF file(s)
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Managing MDF Files open Signal Configuration Editor

1> Signal Configuration Editor ees

File  Options

Crannel Goups Avalable Signdls Sgral Assigrmert.

- Jpauses dat ir| Signal Name ~ Vave  Convet Model
e B sidevice e <t devic =
Cal = =
) Test1_ChT\VADI test device:1 Test1_Ch1_VADI_test_device 1=
o Test]_ChZ\VADI test device: 1 Test1 Ch2_VADI test_device_I[—

250 dotal ig dat Test1_ChIWADI test device:1 Test1 Ch3_VADI test_device 1=
a0 =

Test1_CheWVADI test deviee:1 | Test1_Cha_VADI test_device_1

Select File > Remove MDF File - — —

1 Remove MOF File N [l

Select MDF Fie *

50 digital_sig dat
Jpauses dat

Removing MDF
files

select file(s) to be removed
Remove

_—— -

¢ - -
17> Signal Configuration €ditor

File  Options
Channel Groups: Avaiable Signals Signal Assigrment

) 2pauses cat] A

Signal Name ~ Vaue Convet Model

o Test1_CHT\VADI test devios1 | | Test1_Chi_

s Test1_Ch2\VADI test device:1 | | [ Test1_Chz_

63 Test1_Ch3WVADI test device:1 Test1_ Ch3_
Test1_Chd\VADI test device:1 Test]_Chd.

Select File > Replace MDF File - — —
Replacing MDF ~

P o) ) v Bl

Select the MDF File(s) to be replaced

Avallable File(s) Replaced Filels) Erowse

e N |
[

50_digital_sig dat

~a) select file to be replaced, click .. ¥
b) file selection dialog € — — — — — — )

select replacing MDF file, Open
1

117 Replace MOF File(s) =)o =
Select the MIDF File(s) to be replaced
\ Auailable File(s) Replzced Filels) Browse.
~

e T ]
=

50_digital_sig.dat

if desired, repeat a) and b)

decide: keep mapping?

ep Label Mapping ’

—
—
—
1% Signal Configuration Editor —_— =2 =R =<2
-_—
File  Options
Channel Groups : Avalable Signals Signal Assignmer :
=7-50_analog_sig.dat M4 Signal Name  Vae Convett Model
H .§71 est1_Ch1\WADI test device v st1_Ch1_VADI_test_device_1 |8
m Test1_Ch2\ADI test device 1 [T |Testl_Ch2_VADI_test_device_1 |[=
i cea Test1_Ch3WADI test device:1 | | | Test1_Ch3_VADI_test_device_1 [
2. 50_digtal_sig dat Test1_Ch4\WAD I test device: | | [ |Test1_Ch4_VADI test_device_1 (=
G |
Selected Chamnel Group Log Window
Start delay 6] 0 #  MDFfile D:\ETASData\INTECRIO-RLINK! \3pauses. dat is replaced with D:\ETAS Data‘\INTECRIO-RLINK® 2\50_analog_sig dat
——— ] #  Replacing the specified MDF Files completed successfully.
Nurberof tortins 0 Signal Configuration Editor:
I Siap st ncof i “L click Save and Close E
Configuration file path : DAETASData\INTECRIO-RLINKE \SLmodels\Test VP.sgx

Fig. 4-17 Managing MDF files
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open Signal Configuration Editor

185 Signal Canfiguration Editor =]

Selecting Signals for
Stimuli Configuration

File  Options
Channel Groups Avaiable Signals Signal Assigrment

=)+ 3pauses dat
0

=] Sﬂ,mgn’;\l,ug dat
CG_0

select

channel

Select channel
group
(= signal group) «
L ~
. N
Selected Channel Group.
Start delay [s] 0

1 Signal Configuration Editor

File Options
Sample rate [s] 0.0005 Channel Groups Avallable Signals

Number of iterations : 0

set parameters

Set channel group
parameters

[=)- Jpauses.dat

Test]

Test]_Ch2WADI test device: 1
Test]_ChawaDl test device: 1
Test1_ChavwAD! test device: 1

select: filter "Available Signals" list (opt.),

Select/ deselect select signal(s), click >>  —=—=

signals ~
N
1> Signal Configuration Editor E==Een
File  Options *
Charmel Groups Avalable Signals Signal Assignmert
= Favses dal ‘Sinal Name a] Value
06
ce
[ Tesd_Ch2WVADI test deviee:d
63 Testl_Ch3\WADI el |
- 50_digial_sig dat Testl_Chi\WADI test deviced |
es

deselect: select signal in "Signal Assignment" pane, <5

[&r) Signal Name Valie Corvert  Model 4— —
[ [ Testr_ (=]

& BT ]

ENE [a]

Walue Corwert - Model

]

Signal Name

"Value" column: double-click
Set up signals cell, enter value, <RETURN> el CHaAGEDI s cove
= entered value shown during measurement

"Convert" column: activate option
= implementation value is converted to physical value

" " .
R dol Model CQ|UmI’1. =8 e |
e“al‘";)e Im° e double-click cell
abels Signal Assignment :
to be renamed Sigral Name 4 Vale Convet Model
Test1_Ch1\WAD test devicer1 | [ [ Test1_Ch1_vADI_test_devies_1 [
enter new model Test]_ChZWADI test device: 1 Testl_Ch?_VADI_tesl_device_1 i
Test est device 1 [Testi vice 1
label name, Test]_ChiAD! lest device: 1 Tosl_Chi_VADI_tesl_device_1 |--)
<RETURN>~
\ old label now
Sl_gnal Configuration Editor: 1 W unmapped
= click Save and Close b ‘ ‘Sigrial Name 4 Vdue Convet Model
Slete [ | [ [Test1_Cha_vaD|_test_deviee_1 =
| Test]_ORTAWADI test devicer] | | | Testl_CH1_VAD|_test_device_1 |[=
\ Test]_CHZWADI test device: 1 Test]_Chz_VADI_test_device_1 (=)
Test] est device:1 m abel )
' Test]_ChAWAD] test device: 1 Test]_Chd_VADI_tes!_device_1 |

Fig. 4-18 Signals for stimuli configuration

452 Stimuli Signal Group Receive Block
The Stimuli Signal Group Receive block enables you to create ports by mapping
signals defined in existing MDF files to the block. You can route signals via
these ports to objects within the control function.
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MATLAB® and Simulink®: open model - — _

B Test VP * - Simulink @

Add Stimuli Signal Group
Receive Block

File Edit View Display Diagram Simulation Analysis Code Tools

55 Simulink Library Browser = fa=d

<« Entersearchterm v » PEl v » = o -

Open VP model

ETAS Virtual Prototyping/Signal Routing

> Smulink
> Embedded Coder D 1]

> ETAS Rapid Prototyping 9

4 ETAS Virtual Prototyping A

Activation - ~
Built-n Blocks INTECRIO Stimul Signal Conliguration

Configuration Configuration file: Test_VPsge

4 Signal Routing
* INTECRIO T -
» HDL Coder \* b

> Simulink 3D Animation — = — -—
" S e T \
Stateflow
Recently Used Blocks |
View diagnostics 100%
NG . / gy
Simulink™: open library browser, go to / L
Add Stimuli Signal ETAS Virtual Prototyping\ St Signal Corfgaration
Group Receive yp g / Configurstion file: Test VPsge

Signal Routing

block

add stimuli Signal Group /\ nd
Receive tomodel = — —

Stimuli Signsl Group Receve.

Fig. 4-19 Adding a Stimuli Signal Group Receive block

Add Ports to Stimuli Signal Simulink™: double-click Stimuli Signal Group Receive

. il Signal tion
Group Receive Block bl?Ck e e
Stimulus Signal Scleciion
I Please select a Channel Group.
‘ = MDFFiles

= Jpauses.dat

Open signal
selection dialog

= 50_digital_sig.dat
&

select 1 channel group, Next

Next > Cancel

1 Signal Selection

Stimulus Signal Seleciion and Mapping
Please specify the connections

Select signals

Select | Signals | Labels

v

W Test]_ChZAVADI test device:1 Test!_Ch2_VADI_test_device 1
| [ TestI_ChAWADI test device:1 | my_own_model_label
[T [ TestI_ChawADI test device: 1 | Test1_Cha_VADI_test_device_1

activate/deactivate signals, Flinish

1 signal group port (= trigger

port, 15! port) and selected

signal ports are created 4~ coos | i | [ oo ]
Ipauses_dat_1 CG 2 [

resize Stimuli Signal Group Test!_Ch1_VADT_test_device_1 [y
Receive block, if necessary l|i_'|?l_—|ll:| Test1_Ch2_VADI test_device 1 p

my _own_model_name

Connect signals to
model

Stimuli Signal Group Receive
3pauses_dat_1_CG_2

05 Timer Tast
Process name: Tast_1s
Task type: Timer Task

J_. Sequence number: 0

Terminator

Spauses_dat_1_C6_2

connect signal group port (e.g., to terminator or
Test1_Chi_VADI_test_device_1 T forctonD . . .
] o o noLee trigger input of function-call subsystem)

my_own_model_name in3 .
S e e e connect signal ports to model elements

3pauzes dat_1.CG 2

Fig. 4-20 Adding ports to a Stimuli Signal Group Receive block
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Further mapping of signals to ports is done in the Signal Configuration Editor.

open Signal Configuration Editor
11 Signal Configuration Editor f=la =

File  Options
Chamnel Groups Avaiable Signals
s dat
1 anslog_sig.cat

50_dgil_sig det

Mapping Signals to Ports:
Automatically

Use carefully; may
destroy existing mappings

Open Signal
Configuration Editor

‘Selected Channel Growp Log Window
Start delay fs] 0

Sample rate 5] 1

Number of teraions : |0

(1] Stop tend of s

‘Save and Close

Configuration file path : C:\ETASData\INTECRIO-RLINKE #\VP_models\Test VP.sqx

select Options > Auto
Mapping Settings

1> Automapping Settings 55

Select a Rule

Auto Mapping
Settings

@ MDF signal name contains mode! label name:

() MDF signal name matches mode! label name (exact match)

select mapping rule

activate and set up pre;
fix/suffix treatment

(see help for details)
OK

lanore prefix/suffx in MOF signal name
Preficfes) :
Sufficles): |_VAD|_fest_device_1

B
select Options > Auto Mapping preview or
= "Log Window" lists expected automapping failures

Log'Window

Auto Mapping
Preview

The port Test1_Chd_WADI_test_device_1 cannot be mapped because no corresponding charnel exists according to the mapping rules.

Z
& The port my_own_model_label cannot be mapped because no corresponding channel exists according to the mapping rules.
&

J L]

select Options > Auto Map Channels or

= if possible, signals are mapped to ports; "Log Window"
lists automapping ambiguities and failures

Avallable Signals Signal Assignment :

Auto Map
Channels

Signal Name Walue  Convert  Model

[0 | Testi_Cha_vaDI_test_device_1 (]
] | my_own_model_label

] | abgle_ETK_Testdevice_1 =]
[0 | Testt_Ch1_vaDI_test_device_1 (]

| ) |

L
Log Window
#  Theport my_own_model_label cannot be mapped because no comespanding chanel exists according to the mapping rules. ~
#  The port abgle_ETK_Testdevice_1 cannot be mapped because no comesponding channel exists accarding to the mapping rules,
Z  Muliple MDF channels exist for the mapping of port Test1_Ch1 according to the mapping nues. It will be mapped to channel Testl_Ch1®
#  The port Test]_Chi_¥AD|_test_device_1 cannot be mapped because no comesponding channel exists according to the mapping rules.
Z  The port Test!_Ch3_WADI_test_device_1 cannot be mapped because no comesponding channel exists accarding to the mapping rules.
#  Automap operation was successful ~
< | >

Signal Configuration Editor:
.. Click Save and Close

olett

3

|

Fig. 4-21 Mapping signals to ports automatically
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Manually

Open Signal
Configuration Editor

Select signal to be
remapped

Select new model
label

Signal Assignment

Mapping Signals to Ports:

open Signal Contiguration Editor

1 Signal Configuration Editor [=lla=s
File  Options
Charnel Groups Avalble Signals Sigral Assignmert
“Signal Name - Vake Convent Model
sigdat =
i Testl_Chd_VADI_test_device. |

my_owr_model label
Testl_Chi

B_abole'E T - Testdevice:
Test_Ch1WADI test device:1 | |

Test1_CHIWADI test device1 Test1_CH3_VADI_test_device 1 =)

Selected Channel Group Log Window
Stat delay 5] 0

Sample rate 5] [

Number of terations : |0

] Stop at end of stimuii

SeveoniGose

Configuration file path : C:\ETASData\INTECRIO-RLINKE £\VP_models\ Test VP.sgx

Signal Signal Assignment
. . Signal Name Value  Convett | Modsl
Conflgurgtlon [] | Testl_Cha_VADI_tesi_device_1 |
Editor "S|gna| 1 | my_own_model_iabel O
A " [ [Testi_tht =]
ASS|gnment pane: [ Testt_th2 =]
. B_abgle'E TK-Teslelevice-1 abgle_ETK_Testdevice_1 =]
select Slgnal to be Testl_Ch1WADI test device:1 Test_Ch1_VADI_test_device_1 )
astl_| devieed | | ce_1
mapped,
1
\ 1% Select Model Label o -2/
~ - } Select Mode! Label name for Mapping
abgle ETK Tesecice |

Test]_Chl
Test] (Chl_WADI_test_device_ 1
Test] Ch2
Test]_Cha_VADI_test_device_1
Test! Ché_WADI_test_device_1

select new model label,

_ — — -—Edit Mapping
<« — —

Signal Mame Walue | Convert | Model

]
]
]
]

el
test device:1

v

=
Test1_Chd_VADI_test_device_1 —
Test1_Chl (=]
Testl_Chz (a) O

formerly mapped model port is now
abgle_ETK_Testdevice 1

Test1_Chi_VADI_test_device 1 [ Unmapped (a),

==

[T=stt_ChavwiaD test device:1
I

m o mooe el (k) - selected signal is mapped to new model
label (b)

Signal Configuration Editor:
« click Save and Close b

olett

J 3

Fig. 4-22 Mapping signals to ports manually

4.6 Exporting the Model and Experimenting

Once your model is complete, you can export it to INCA (chapter 4.6.1) or
INTECRIO (chapter 4.6.2), and then perform an experiment. To do so, you need
the following software versions, in combination with valid licenses:
« INCAV7.2.17 or higher / INCA-EIP V7.2.17 or higher / ETAS Virtual OS
Execution Platform
+ INTECRIO V5.0 or higher

INTECRIO-RLINK V5.0 — Getting Started 48



ETAS

4.6.1

Export / Experiment — INCA

Exporting to INCA

Add INCA
Experiment
Transfer block

Build model

Start INCA transfer

Select INCA
database

Select INCA

workspace

Y

Select INCA project

Perform transfer

INTECRIO-RLINK Quick Guide

Simulink®: open Simulink Library Browser, go to ETAS
* Prototyping\Configuration
(*=Rapidorvirtual)

add block INCA Experiment Transfer to model

[ %2 VL cxperiment Stk =rerE)
b Simulation  Analysis Code Tools Hel
S e E=Taiamg| Smioton Anasis Code Tools Help
< Entersesrch e v o B v n B o» < - - -
ETAS Virtual Prototyping/ Configuration
* Smuink
> Embedded Coder
> ETAS Rapid Prototyping %ﬂ
4 ETAS Virtual Prototyping ETAS VPPC (xB5) — —
Activation " L3
Built-in Blocks F [
Configuration 2aes
4 signal Routing | I——
INCA Experiment Transfer
> HDL Coder
> Simulink 30 Anmation [ 45
> simulink Coder INCA Experiment Trarsfer
& Simulink Fxtras TS function() —

INCA Devies: X86_PC

Simulink®: press <CTRL> + <B> or select menu option:
Code—C/C++ Code—Build

Simulink®: double-click Tnca Experiment

Transfer DIOCK | [ meproeet transier =
N . N, Inca Project Transfer
INCA PrOJept - (a)
Transfer" window: ol (b)
Browse button (a)
7 Project (C)
/
Browse For Folder ‘ ‘ -_Cancel
Select & folder for DataBase: ‘
e select folder of existing INCA DB
b [ Libraries or
lﬁélm‘pu;, use Make New Folder to create new DB
1 or .
bé E:::’m\kl’ane\ click OK~ 4
& e INCA opens with selected
i DB; DB listed in "INCA Project
[ MakevewFoder | [ ok | [ cancl | Transfer' window
uINCA PrOjeCt (2> Workspace Selection Dialog =
Transfer" Win‘ / Select INCA Workspace
dow: “2Bo%  select existing INCA WS
click Browse

button (b) =~ /

WS listed in €= L

or
New Workspace / New
Folder to create WS

"INCA Project click OK = y

Transfer" win- e l— =

d ow (2% Project Selection Dialog =

"INCA Project / 5‘*‘;”” ,

Transfer" win- | ame - gelect existing INCA project

dow: / or

click Browse New INCA Project / New

button (c)- Folder to create project

click OK ,

=

"INCA Project Transfer" window: Start Project Transfer

Fig. 4-23 Exporting the model to INCA

INTECRIO-RLINK V5.0 — Getting Started

49



ETAS INTECRIO-RLINK Quick Guide

INCA: select DB folder, open Edit menu or folder context
[Emawss 7 menu, Add >
Database Edit View Options Utilities ? N -
JOUl .3 Kmewy s pme P

o o 1 Database Cbject: /
(J Root Folder H 1 Database Objects

RP Experiment in INCA

. (] Root Folder
Create and define ‘Add top folder = I RP_model_S
experiment p— Add folder Pzt
Replace W Workspace Ctrls W BRr_pri
R oo Dete PRp s cactive>
e

select workspace in
"1 Database" list,

Experiment > | =

J Reot Folder
Change Experiment - | 7 “ICIEEE select

LB RP_Experiment experimen‘t
= experiment added to |-
WS 1 Detabase Cbjects 3 Experimert 2 Folder Comment OK
ClRoct Folder PR, (28.04.2016 17:50:18 134 40) Py
= {IrP_modsl_5 hd
@R _Experiment et L= G /
Bre 4 Project/device —

_
a0 x

select WS, select Device > Configure hardware -

Set up hardware

device File Hardware Device Channels View ? l
N-E1 ET LR <+
1 Hardware devices 2Parameters | 3 Info
iHWK RP_WS ¥86 RTPRO-PC Controller
RTPRO-PC:L
5 & G ot assigned Optoo [Velue
[ E-4:36 RTPRO-PC Controlicr1J ML XB6 RTPRO-PC Controllerl
Meas. failure behavior Abort after failure
Start after Initialization No

Automatic upload to dataset Ves

Project RP_Model S\RP_prj
working data Dataset\RP_prj DS
Reference data
Differences (bytes)
— Device inactive (Status not detected) Name of the device B

R e e see INCA online help for details

© Noinit. or no access

[l W st o ot b cetctad Aeely ‘ ‘

INCA:
Open experiment / Experiment > Run Experiment = INCA EE opens

initialize hardware

B Eperime : o =

Experiment  Edit View Variables Hardware Dataset Components E-Target Window ?

| EA0/Simdation Conralert <] %8 [ @ wp e | R
INCA EE:
Hardware > Initialize hardware

E |Measurement stopped Max. buffer level; 0%

Experiment in INCA

set up and perform INCA experiment (cf. INCA online help)
Fig. 4-24 RP Experiment in INCA
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(with XCP)

Create and define
experiment

Set up hardware

device

A

VP Experiment in INCA

Run <models.bat
file

Open experiment /
initialize hardware

Perform upload

Experiment in INCA

INTECRIO-RLINK Quick Guide

INCA: select DB folder, open Edit menu or folder context

2. INCA Ve menu, Add >
Database Edit View Options Utilities 7 EX eriment
JOM| -3 KB s @mel o Peme]
1 Database Objects

o misc 1 Database Chiects I

Add top folder Sm‘iﬁ I
Add folder Tnsert (=1 ) Root Falder
exp_PRJ
Replace W Workspace Ctrls W Pop_wiRctives
3 Delete Delete oy
Lut ChrlX b Eitplﬂﬁft (AZD ftmf
select workspace in P
per
! "y Edit Vi
1 Database" list, j T

Experiment > | [r=omle select
Change Experiment - | = ==

_ Bperimen experiment
= experiment added to

WS 1 Database Objects Fs—— 2 Folder Comment OK
= (28.04.2016 17:37:09 721 21) -
s o N i 1
& {IRoat Folder
Poxp 3 Experiment 4_ — »
[~ 4 Project/dsvice

el

select WS, select Device > Configure hardware - —

P Hardware: »exp WS« Experiment: > Experiment< OFFLINE MODE [o)ie)E=s) \
File Hardware Device Channels View 7 /
Q & )1 |G \ <+ -

e remove ( # ) existing hardware devices

add (4= ) Ethernet-System\XCP
hardware device and select transferre

project

(see also INCA . Add hardar devie

On”ne he|p) Select the new modules you want to add to
the hardware configuratien.

” Available HW device

- Device inactive (Status not d -

= 5 N E] ¥ Ethemet-System
2 Device not connected Select project and working data for XCP:1 &
B3 Device connected Edit View Dataset @ XCPSimTime

@ Noinit. or no access & e
[E HW ststus can not be detect| 1 Projeets [ add J| 3Datesets
) misc ¢ Dataset
W ¢ Rost Folder L— @ exp_pRa_DS1 <molgfe>
Indows L pEED

Explorer:
go to folder with Simulink model, run
<model name>.bat = virtual ECU is started

INCA:
Experiment > Run Experiment = INCA EE opens

Experiment: »Experiment< Hardware: > exp_WS< oo ==

Experiment  Edit View Variables Measurement Hardware Dataset Components E-Target

Window ?

XCP-1:exp_PRJ L% | @we re |:{:’I‘u’j‘:af;1‘

o[~ INCA EE:

.| Hardware > Initialize hardware

Hardware > Manage memory pages - )

&

0 €3 Memory pages XCP:1 [Werking page] —

g Dataset  Utilities ‘ ()

) 1 Standard ZEnhan:EdFa) Doit

. ation (D) from

& Upload = | |Working page Working page [Hauto dose
Apply to.
go to "Enhanced" tab (a), select

action Upload (b), Do it (c), Close
1

Calibration access Device group active

Datasets.

set up and perform INCA experiment (cf. INCA online help)

Fig. 4-25 VP Experiment in INCA (with XCP)
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VP Experiment in INCA
(without XCP)

Create and define
experiment

Set up hardware

device

Open experiment /

initialize hardware

Experiment in INCA

INTECRIO-RLINK Quick Guide

INCA: select DB folder, open Edit menu or folder context
[Emeaw= 7 menu Add>

Database Edit View Options Utilities 7 EX eriment
JO -3 KB L emel P ,

1 Database Objects

1 Database Chjects

& [Jmisc

o misc

Add top folder = {Jroot Folder ’
Add folder Insert exp_PR)
W Workspace Corle W W ep e NPEctive >

select workspace in

"1 Database" list, e
Experiment > DE"::"“‘"

Change Experiment - select

Experiment

. experiment
= experiment added to P
WS 1 Database Chjects 3 Experiment Z2Folder Comment
ﬂ) x (28.04.2016 17:37:09 721 21) i OIK
’W £ » Y,

PEE M | 4 Project/device -
vt | 60 X il RS ==

select Device > Configure hardware —

File Hardware Device Channels View 7

ADBD IR @R > B

1 Hardware devices

add (4 ) PC/Simulation System\
Virtual prototyping HW device
and select transferred project

(see also INCA
) [ raanmmre e |
online help) “

Select the new modules you want to add to
the hardware configuration.

Available HW deviges
E1 %3 PC/SimulationSystem
=] Uvmua\ Pretotyping

[ Y 35 P Controlie]

@ TR D

- Device inactive (Status nc|
2 Device not connected

B3 Device connected

@ Noinit. or no access

[ HW status can not be det|

v [ haa |
] DEFAULT

= ¢J Root

—eEn

] Dataset
Lo exp_PRI_DSI <mol9fe>

INCA:
Experiment > Run Experiment = INCA EE opens

Experiment Edit View Variables Measurement Hardware Dataset Components E-Target
Window 7

WE: Upload 1
e | RP: Upload 2 |

INCA EE:
Hardware > Initialize hardware

XCP] :exp_PRJ ok | @ WP

.ﬁan\@mr@mam

2 [Measurement stopped Max. buffer level: 0%

set up and perform INCA experiment (cf. INCA online help)

Fig. 4-26 VP Experiment in INCA / INCA-EIP (without XCP)
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4.6.2 Export / Experiment — INTECRIO + ETAS Experiment Envi-
ronment

Add INTECRIO

Transfer block

Y

Export to INTECRIO /
Experiment in ETAS EE

Integration Platform

Build model
(optional)

Start INTECRIO
transfer

Select workspace
directory

Perform transfer

Experiment in
INTECRIO and
ETAS EE

Simulink®: open Simulink Library Browser, go to ETAS
* Prototyping\Configuration
(*=Rapidorvirtual)
add block INTECRIO Integration Platform
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Bypass Concept

“ NOTE

Only Rapid Prototyping targets allow bypass experiments.

ETK Bypass Concept Description

With an ETK equipped ECU, the ECU code must be prepared to set up data
structures and communication with the ETK to enable communication
between the rapid prototyping system used for the ETK bypass and the ECU
itself.

Independent of the ECU implementation of these drivers, some safety issues
common to the concept of the bypass must be considered.

Bypass Input

Like for measurement, the Distab13 (and Distab12 for hook-based bypass)
mechanism is used to provide ECU variables as inputs for the bypass.

The DISplay TABIe for the Distab13 contains a sorted list of addresses of vari-
ables in the ETK Flash. 8, 4, 2 and 1 byte values are supported. The addresses
are ordered corresponding to the size of the values they point to. The ECU
driver parses the table and writes the contents of the addresses to a table of
return values in the ETK RAM. This table is ordered in the same manner as the
address list: first, all 8 byte values, then the 4 byte values, etc.

With this approach, INCA and INTECRIO-RLINK are given access to values of
the internal memory of the microcontroller. Also, collecting the data in a table
allows using block modes for transferring the data to the PC.

Fig. 5-1 gives an overview on the data layout for Distab183.

active unused 7 64bit values
unused unused
# of 8 bytes| # of 4 bytes 7 32bit values
# of 2 bytes|# of 1 bytes 4
address list
/2 16bit values
o 8bit values
ETK Flash | |
ETK RAM

Fig. 5-1 Distab13 data structure
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For each bypass raster that contains hooks for the hook-based bypass, an
instance of the Distab is created and a Distab process is called. For the service-
based bypass, one instance of the Distab data structure exists for each trigger
where a service is provided and configured to read ECU values as input for the
bypass calculation.

For the hook-based bypass, the number and name of Distabs implemented in
the ECU code, and their size, e.g. the number of bytes per channel, is set by the
ECU software setup and documented in the A2L description.

For service-based bypass, all tables are allocated dynamically in a given work-
ing memory.

Hook-Based Bypass

Classical

For the classical hook-based bypass, the input values of the bypass are gath-
ered with the same Distab13 mechanism as the measurements. After the
bypass input data is written to the ETK RAM, the bypass calculation is trig-
gered. In addition, a channel for writing back bypass results to the ETK where
they can be retrieved by the ECU is introduced.

For each bypass input channel, an output channel is provided. The size of these
channels, as well as their names, also have to be documented in the A2L
description. The prototyping tool (INTECRIO-RLINK, INTECRIO, or ASCET-RP)
can define the number of variables written back to the ECU, depending on the
bypass experiment setup. Each variable written to by the bypass must be pre-
pared in the ECU software by applying a hook to prevent the ECU from writing
tothis value if the bypass is active. The hook code is specific to the ECU and the
variable it is applied to. No service is provided within this sample implementa-
tion for this task. The values prepared have to be documented in the A2L file by
an IF_DATA ASAP1B BYPASS description.

The following figure describes the hook-based bypass principle. The hook indi-
cates the possibility to toggle between the results of the original function (Fn)
and the bypass function (Fn*).

Bypass

ECU

time

Fig. 5-2  Hook-Based Bypass: Principle

INTECRIO-RLINK V5.0 — Getting Started 55



ETAS

5.4

Bypass Concept

With Distab17

In connection with Distab17, the concept of service point configuration extends
to the hook-based bypass. In this case, the hook-based bypass (HBB) is inte-
grated with the service-based bypass (SBB): For hooked service points, the new
signal values calculated in the rapid prototyping system are transferred to the
ECU software by dedicated hook codes in the ECU functions instead of generi-
cally in a service point write action. Hooked service points are supported as of
Distab17.

In the following illustration, Fn denotes the original function that runs on
the ECU.

[ Rapid-Prototyping System ]

. —

Hook labels / Send data table

\ \ \
* SOURCE_ID Buffer 1

‘BUFFER-OFFSET Buffer 2

~
r
@ bypass value
hooked F n -
service internally calculated
point value

ECU
v

Fig. 5-3  Bypass with hooked service points

Prior to the execution of the original function that runs on the ECU,
hooked service points can be used to receive data from the ECU to the
rapid prototyping system via a read or receive pre-action. The associated
hook codes are usually implemented at the end of the original function.
The hooks receive their source (i.e. SOURCE_ID) and offset (i.e.
BUFFER_OFFSET) information from the associated hook labels.

During the execution of the original function in the ECU, the rapid proto-
typing system writes data to a double-buffered send data table that can
be accessed by these hooks in the original function. The two buffers are
used alternately. Either the resulting bypass value or the value calculated
internally by the original function is used.

Service-Based Bypass

“ NOTE

Service-based bypass on an ETK with 8 Mbit/s is not supported.

Forthe service-based bypass, both the input values and the output values of the
bypass function are transmitted with the same Distab13 mechanism. After the
bypass input data is written to the ETK RAM, the bypass calculation is
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triggered. In addition, a channel for writing back bypass results to the ETK
where they can be retrieved by the ECU is introduced. Here, each bypassed ECU
process uses and calls its own Distab.

This service also contains an inverted Distab mechanism to write back bypass
outputs to the ECU. The ECU does not need to apply hooks to the variables
written to, since the service simply overwrites the values with the bypass out-
puts. INTECRIO-RLINK sets up a Distab-like sorted address table with the
addresses of the ECU variables to be written to, and writes the corresponding
values in a table of the ETK Flash. The part of the ECU service that writes the
bypass outputs to the ECU parses the address table and gets the correspond-
ing values from the data table and writes the values to the ECU addresses.

The following figure describes the service-based bypass principle.

Bypass

ECU

>
time

Fig. 5-4  Service-Based Bypass: Principle (The dashed line indicates that
bypass data can be written back at a later time as well.)

INTECRIO-RLINK V5.0 supports several versions of service-based bypass
(SBB). Tab. 5-1 lists the supported SBB versions for each target (+: supported,
—: not supported), and Tab. 5-2 lists the AML versions available in the SBB ver-
sions.

SBB V2.0 SBB V2.1 SBB V3.*

ES 910.2 / supported ETKs + + -
ES 910.3 / supported ETKs + + +
ES 8xx / supported ETKs + + +

“ NOTE

Service-based bypass on an ETK with 8 Mbit/s is not supported.

Tab. 5-1  Supported SBB versions
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SBB version supported AML versions supported Distab types

V2.0+V3.0 ETK AML 1.20-1.7.0 Distab13 - Distab16
XETKAML  >1.0.0
SBB AML >2.0.0

V2.1 ETK AML not supported Distab17
XETKAML  >20.0
SBB AML >3.1.1

V3.1 ETK AML not supported Distab17
XETKAML  >20.0
SBB AML >2.0.0

Tab. 5-2 SBB versions and AML versions

Bypass Safety Considerations

With calculating a bypass function on a rapid prototyping system and feeding
data back into the ECU, the same care needs to be taken for development and
use of bypass software as for ECU software. The bypass output may directly or
indirectly influence the output channels of the ECU. The same applies, of
course, if the rapid prototyping system uses own output channels.

Thus, it is highly recommended that the bypass functions include range checks
and validations algorithms for the bypass outputs.

Bypass Input Data

To perform proper calculations, the bypass obviously needs consistent and
valid input data. The ECU software must ensure this and prevent activation of
the bypass if the ECU software detects incorrect or invalid inputs. This also
includes ECU states like initialization and afterrun, or error modes the ECU
might runin. In other words, activation of and data transfer to the bypass must
be covered by the safety mechanisms of the ECU.

Bypass Calculation

The ECU software must be aware whether the bypass is active and must pro-
vide measures to react on bypass failures, for example missing calculations or
unexpected shut off of the bypass system.

Failsafe measures might be using the alternative output values of the bypassed
ECU functions, using constant fallback values, or even resetting the ECU,
depending on the bypassed ECU function. This is entirely under responsibility
of the ECU provider who integrates the bypass drivers.

Some implementations of the ECU bypass drivers, as for the service-based
bypass, allow the deactivation of the bypassed ECU function by the bypass
user. In this case, the results of the bypassed ECU function obviously cannot be
used as fallback. This must be considered when setting up a safety strategy.
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Bypass Output Data

The ECU provider must guarantee that any value sent back by the bypass sys-
tem leads to a predictable behavior of the ECU — the bypass output values
must undergo the same range check and validation as the values calculated
within the bypass.

As said before, the implementation of the ECU drivers must, in any case, ensure
that bypass failures can be detected by the ECU and valid and safe fallback
values are available at any time.

Message Copies
If the ECU software contains message copies, the bypass must be aware of
them.

The usual implementations of the hook-based bypass are an exception to that
rule. Here, the hooks (and thus the messages written to) are known before
compilation, so that the hook code can take care of and use message copies if
needed—individual code and addresses are used at each hook.

With the service-based bypass, users cannot choose variables and decide
which message to write to before they set up the bypass experiment in
INTECRIO-RLINK. Thus, the services in the ECU are generic code and do not
know about specific message copies.

This requires two steps:

A The ECU software provider must provide this message copy information
in the A2L file (usually in encrypted and password-protected form).

B If the message copy information is encrypted, the user of the bypass
system receives a password from the ECU software provider. He must
enter this password to decrypt the information and use it for system
configuration.

If one of these two steps is missing (usually a wrong password is entered), the
bypass system has no knowledge of message copies and reads from / writes
to the original variable address, as it is declared in the MEASUREMENT declara-
tion of the A2L file. For receive variables, this yields old data values. For send
variables, the data value written by the bypass model may be overwritten by
other parts of the ECU software. Both cases may cause bypass malfunction!

Another principal problem can arise with ECU software that contains message
copies. The original code to create the message copies for an ECU task was
based on the given message usage and generated appropriate code. By writing
variable values into the ECU via bypass methods, the data flow changes, and a
new or different message copy may become necessary. This can result in
wrong variable values in the ECU software even at locations which are not
directly related to the bypassed functions. Whether writing to a certain variable
at a certain location (e.g. service point) may be dangerous or not, can be
answered only by the ECU software supplier. This information cannot be
declared in the A2L file.
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Service-Based Bypass Specifics

Unlike the hook-based bypass where either the ECU or the bypass writes to the
bypassed variable, the service-based bypass has an inherent possibility of data
inconsistency, since both the ECU and the bypass write to the same value con-
secutively. Due to ECU real-time constraints, interrupts cannot be disabled to
protect the sequence of writing the results of the ECU function and then writing
the variable values of the bypass.

So, if a preemptive task of higher priority interrupts the tasks containing the
bypass service, it will see the ECU value instead of the bypass value. The prob-
ability of this inconsistency depends on the distance between the two writes.

;

Interrupting task

)
Bypass Fn*
Y Y1
2 2
Ecu = I N
N\ N
>
time

Fig. 5-5  Possible data inconsistency (the small arrows (\:\) indicate a
waiting time for bypass results)

A countermeasure to this problem is disabling the ECU function, so that only
the bypass is writing to the bypassed ECU values (see below). Be aware that
disabling the ECU function implies other safety constraints in case of bypass
failures as discussed below.

Service Processes for the SBB Implemented as Service

Functions

For SBB, the way of ECU implementation is to replace the ECU process to be
bypassed by a container process that contains service function calls before
and after it calls the original ECU process. This allows to call the ECU process
under certain conditions only, e.g. to deactivate it in case of possible data con-
sistency problems. To simulate the timing behavior of the disabled ECU pro-
cess, a delay time can be configured.
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Therefore, the suggested ECU implementation looks like this:

- < Bypass

ECU

[y
|

time

Fig. 5-6  Suggested SBB implementation

For setting up the bypass experiment in INTECRIO-RLINK and implementing
the service point in the ECU software as container process, a service point is
defined as

A receiving data from the ECU (pre read action),
waiting for data to be sent (a time-out is defined),
sending data to the ECU (pre write action),
conditionally executing the original ECU process,
receiving data from the ECU (post read action),

m m O O

waiting for data to be sent (a time-out is defined),
G sending data to the ECU (post write action).
Each pre and post action can be freely configured or activated / deactivated.

Controlling the ECU Behavior from INTECRIO-RLINK
Upon setting up the INTECRIO-RLINK experiment, an initial setting of the con-
trol variables can be done in INTECRIO-RLINK. These values are written to the
ETK on experiment initialization.
The ECU function can be controlled by the INTECRIO-RLINK user in several
ways (if the ECU drivers also provide this functionality):
The ECU function can be deactivated in the service point editor of
INTECRIO-RLINK (|5 column, see Fig. 5-7)
The detection of a bypass error can be defined
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The bypass error behavior of the ECU code can be influenced
2] Bypass e ]
Cluster Time| Tolerated Reaction Time | Tolerate Reaction On Lost| *
Name Grou Cluster|Priority | 4| I/ out | Lost |On Lost ||/Zl| 4 |{} out |d Lost Communication |1 Filter - E
2 [ms]| Cycles |Communi [ms] | Cycles ™

1 |MyServid 1 1 1| - 11E back Found: 255 of 255

2 [MyServid 1 1 7| & R

3 [MyServid 1 1 3|@

4 [MyServid 1 1 4([M

5 [MyServid] 1 1 3 Resource Warking Area Usage

& |MyServid 1 1 6 | 1%

7 [MyServic] 1 1 7

8 |MyServi] 1 1 B[l - Raster Usage

< I + -

Parameters Service Point Selection | Hooked Service Point Selection | Signal Selection | Service Points | Signal Groups | Signals

5.6.3

5.6.3.1

Fig. 5-7  Controlling ECU function execution from INTECRIO-RLINK
(Columns "Cluster Group" and "Cluster" only available for SBB V3.*,
The "Raster Usage" display is only available for SBB V2.*))

Model Configuration for Service-Based Bypass V3
This section shows how to configure a Simulink model with service-based
bypass V3.

In INTECRIO-RLINK, a service point can consist of at maximum four individual
signal groups:

the pre-action read signal group

the pre-action write signal group

the post-action read signal group

the post-action write signal group.
Each of these signal groups can be represented and scheduled in the model
using individual Hardware Signal Group Receive and Send blocks. For details
on scheduling, see the online help.

Restrictions
The following restrictions are valid for the configuration of a Simulink model
with service-based bypass V3:

The currently used RTA-OSEK restricts the number of tasks available for
service-based bypass to a maximum of 253 (the total number of avail-
able tasks is 256, and 3 system-internal tasks are necessary in any
case).

However, depending on the details of the service point specification in
the A2L file, much more than 253 service points can be used simultane-
ously in most cases.

A service point write action (represented by a Hardware Signal
Group Send block) can be used only within the subsystem triggered
by the associated service point's Hardware Signal Group Receive
block.
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In a classical ECU function bypass, the pre read action and the post write action
of a service point are activated. Both actions are mapped to the same OS task.

SW task A SW task B
8
Pl
S
o
o
3 R HEH HEH) HEH

SP 1 SP2
Fig. 5-8  Classical bypass

SP4

To achieve this kind of configuration, the following steps are required:

A For each service-point whose function shall be bypassed, add one
Hardware Signal Group Receive block forthe preread actionand
one Hardware Signal Group Send block for the post write action.

B Double-clickthe Hardware Signal Group Receive blocksand use
the "Signal Selection" window to select the appropriate signal groups and

signals, and create the event trigger ports.

[?Q Signal Selection

Signal Group Selection
Please select the Signal Group.

=

= @ Devices
= gﬁ ETK_Bypass

MyServicePoint_01_before_receive_from_ECU

LB My ServicePoint_03_before_receive_from_ECLI

[?-g Signal Selection
Signals Selection

™ Show onl

v Create event trigger port

I Show only unused signals

Please select the hardware signals for signal group "My ServicePoint_01_before_receive_from_ECU”

¥ cont_sint16_1_100_B01_Model_Byp_BO1

<Back [ Finish Cancel |

C FortheHardware Signal Group Send blocks, select the appropri-

ate signal groups and signals.
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D Connectthe signal blocks with the function-call subsystems that contain

the bypass functions.

TheHardware Signal Group Send blocks canalsobe placedinside
the respective function-call subsystems.

E  When you build the Simulink model, the appropriate OS configuration is

generated.

ETAS ES200 (ES210)

Configur ation file: Bypasshlodel e
MyServicePoint_01_before receive from_ECU - - -ommmimm o :
Y
funciond)
%I] cont_sint1€_1_100_B01_Meodel Byp BO1 # In1 Out1 | cont_sint8_1_10_B01_Mode| Byp BO1
Read_F1 Function-Call [""
ETKE_Bypass Subsystemn Write F1
MyServicePoin before receive from EC -
MyServicePaoint_01_before_receive_from_ECU ETK_Bypass
MyServicePoint 01_sfter_send_to ECU
MyServicePoint_03_before receive from _ECU - - -ommimimm o :
Y
funciond)
%I] cont_sint1€_1_100_B0Z_Mode| Byp BOZ # In1 Out1 »| cont_sint16_B02_Model Byp BO2
Read_F2 Function-Call [""
ETKE_Bypass Subsystemi Write F2
MyServicePoint 03 before receive from EC —
MyServicePoint 03_before_receive_from_ECLU ETK_Bypass
MyServicePoint 03_sfter send_to ECU

Fig. 5-9  Simulink configuration for the classical bypass in Fig. 5-8

Summary
The implementation and integration of the ECU drivers must take care of the

following:

As the service-based bypass only overwrites ECU values with bypass val-
ues without preventing the ECU from writing these values, there is a pos-
sibility of data inconsistency which can lead to unpredictable behavior of
the ECU.

INTECRIO-RLINK provides a configuration variable to set the maximal
number of tolerated lost cycles, e.g. how many ECU calculation cycles
without receiving bypass values are tolerated before this is regarded as
an error. But it is up to the provider of the ECU software to make sure
missing bypass output values are detected.

INTECRIO-RLINK provides a configuration variable to set a specific error
behavior (if also supported by the ECU implementation). But it is up to
the provider of the ECU software to make sure bypass failures or bypass
deactivation can be detected by the ECU software! The configuration
setting in the INTECRIO-RLINK GUI can then be used to choose between
different provided error behaviors in the ECU.

INTECRIO-RLINK allows disabling the bypassed ECU process. In this
case, no ECU values can be used as fallback values for bypass failures!
It is up to the provider of the ECU software to make sure sensible data is
written to the variables if both the ECU process and the bypass is dis-
abled.
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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 Man-
ager

Cause: APIPA is disabled

The alternative mechanism for IP addressing (APIPA) is usually enabled on all
Windows systems. Network security policies, however, may request the APIPA
mechanism 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 displays a warning message.

The APIPA mechanism can be enabled by editing the Windows registry. This is
permitted only to users who have administrator privileges. It should be done
only in coordination with your network administrator.

To enable the APIPA mechanism
1. Open the Registry Editor:

i. Press <WINDOWS LOGO> + <R>.
ii. Enter regedit and click OK.
The registry editor is displayed.
2. Openthe folder 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 mech-
anism has not been disabled on your system, i.e. there is no need to enable it.
Otherwise proceed with the following steps.

4. Setthevalue of thekey IPAutoconfigurationEnabledto
1 to enable the APIPA mechanism.

You may find several instances of this key in the Windows reg-
istry which either apply to the TCP/IP service in general orto a
specific network adapter. You only need to change the value
for the corresponding network adapter.

5. Close the registry 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 prob-
lems, most of them being based on inappropriate Windows or hardware set-
tings. Usually, these can easily be modified, once they have been identified.
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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 ETAS HSP
Update Tool to check the firmware version of your hardware:
Make sure you use the ETAS HSP Update Tool with the latest HSP
(Hardware Service Pack) version.

Also use the HSP Update Tool to check whether the hardware is compat-
ible with the software used.

Make sure any additional drivers for that hardware are installed cor-
rectly.

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 inter-
face. 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
automatic 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 exper-
iment environment or searching for hardware from within INCA or HSP.

If a firewall is blocking communication to ETAS hardware, you must either dis-
able the firewall software while working with ETAS software, or the firewall
must be configured 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

Directed IP broadcasts via UDP to the network configured for the ETAS
application, 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 con-
figured for the ETAS application, source ports 17099 through 18020,
destination ports 17099 through 18020
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Outgoing TCP/IP connections to the network configured for the ETAS
application, destination ports 18001 through 18020

“ NOTE

The ports that have to be used in concrete use cases depend on the
hardware 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 net-
work, destination IP 239.255.0.0, port 5556.

Incoming IP multicasts for XCP Slave Detection via UDP from any IP in
network, destination IP 239.255.37.45, port 3745.

Contact your 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 computer to the network.

Cause: Client Software for Remote Access blocks Communication
PCs or notebooks which are used outside the ETAS hardware network some-
times use a client software for remote access which might block communica-
tion to the ETAS hardware. This can have the following causes:
A firewall which is blocking Ethernet messages is being used (see
“Cause: Personal Firewall blocks Communication” on page 66)

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
In order 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.
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Cause: Network Adapter temporarily has no IP Address

Whenever you switch from a DHCP company LAN to the ETAS hardware net-
work, it takes at least 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 hard-
ware, the network adapters used must be configured to use the same logical
network. If this is not possible, it is necessary to switch the ETAS hardware off
and on again between different sessions (repowering).

Cause: Device driver for network card not in operation
It is 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. To deactivate the network card, open the Control Panel.

2. Gotothe "Network and Sharing Center", then click the "Change
adapter settings" link.

3. Inthe "Network Connections" window, right-click the used net-
work adapter and select Disable in the context menu.

4. In order to reactivate 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. Select the 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 it also.

6. 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 the registry key autodisconnect.
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To set the registry key autodisconnect
1. Open the Registry Editor.

2. Selectunder HKEY LOCAL MACHINE\SYSTEM\
ControlSet001\Services\lanmanserver\paramete
rs the Registry Key autodisconnect and change its value
O Oxffffffff.
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7 Contact Information

ETAS Headquarters

ETAS GmbH

Borsigstralte 24 Phone: +49 711 3423-0
70469 Stuttgart Fax: +49 711 3423-2106
Germany Internet: www.etas.com

ETAS Subsidiaries and Technical Support

For details of your local sales office as well as your local technical support
team and product hotlines, take a look at the ETAS website:

ETAS subsidiaries Internet: www.etas.com/en/contact.php
ETAS technical support Internet: www.etas.com/en/hotlines.php
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Glossary

This glossary contains explanations of the technical terms and abbreviations
used in the INTECRIO-RLINK documentation. While some terms are also used
in a more general sense, this glossary specifically addresses the meaning of
those terms as they are applied to rapid and virtual prototyping with
INTECRIO-RLINK.

The terms are listed in alphabetical order.

ASAM-MCD

Working Group for Standardizing Automation and Measuring Systems,
including the Working Groups Measuring, Calibrating, and Diagnostics
(German: Arbeitskreis zur Standardisierung von Automations- und
Messsystemen, mit den Arbeitsgruppen Messen, Calibrieren und
Diagnose)

ASAM-MCD-2MC
A file 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 to import the information required for this into an
experiment (A2L file).

INTECRIO-RLINK V5.0 supports the ETK AML versions 1.1 (only hook-
based bypass) or 1.2 — 1.7 (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.
BR_XETK
Emulator test probe (ETK) with Automotive Ethernet interface.
Requires an ES800 hardware system with ES882.
Bypass experiment

In a bypass experiment, parts of an electronic control unit program are
executed on an experimental target (ES900 or ES800). This requires a
special hook in the code.

INTECRIO-RLINK 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.

CAN
Controller area network
CANdb

CAN database; CAN description file created with the CANdb data man-
agement program made by the company Vector Informatik.

INTECRIO-RLINK V5.0 supports the CANdb versions V2.3 and higher.
CPU

Central processing unit
Distab

Data exchange method, used in ETK bypass experiments for data
exchange between experimental target and ECU.
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INTECRIO-RLINK 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 (or later ES910 models once they
are available), INTECRIO-RLINK V5.0 supports also bypass with
Distab 17.

ECU

Electronic control unit; a small embedded computer system that con-
sists of a CPU and the associated periphery, where everything is usually
located in the same housing.

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.

ERPT_ERT

ETAS rapid prototyping real-time target for embedded coder (Embedded
Coder® real-time target)

ERPT_GRT

ETAS rapid prototyping real-time target (Simulink® Coder™ real-time
target)

ES4xx

A series of micro measurement modules (A/D, thermo, Lambda, counter
and frequency modules) designed for installation in the immediate prox-
imity of sensors or signals being measured.

ES63x

A series of single and dual-channel lambda modules that measure the
oxygen content in the exhaust gas with high accuracy.

ES800 system

A series of hardware modules that provide a scalable system for valida-
tion, application and prototyping powerful electronic control units.

ES830

Stackable high-performance rapid-prototyping module of the ES8xx
product family, intended for challenging rapid-prototyping applications.

ES882

The ES882 ECU and Bus Interface Module supports several interfaces,
e.g. CAN and XETK/BR_XETK.

ES886

The ES886 ECU and Bus Interface Module supports several interfaces,
e.g. CAN and XETK/BR_XETK.

ES88x
short for "ES882 and/or ES886"
ES891

The ES891 ECU and Bus Interface Module supports several interfaces,
e.g. CAN and FETK.

ES892

The ES892 ECU and Bus Interface Module supports several interfaces,
e.g. CAN and FETK.
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ES89x
short for "ES891 and/or ES892"
ES900 system

An ETAS rapid prototyping system that consists of one ES910.2 or
ES910.3 rapid prototyping module and—optional—additional ES920,
ES921, ES922, ES4xx, ES63x or ES93x hardware modules.

ES930
A compact, rugged, versatile and powerful module with several input and
output channels for rapid prototyping, testing and calibration.

ETK
emulator test probe (German: Emulator-Tastkopf)

Event

An event is an (external) trigger that initiates an action of the operating
system, such as a task.

EVPT_ERT

ETAS virtual prototyping realtime target for embedded coder Embedded
Coder real-time target)

EVPT_GRT

ETAS virtual prototyping realtime target (Simulink Coder real-time tar-
get)
FETK

Fast ECU interface (emulator test probe or ETK) for the ETAS ES89x ECU
and Bus Interface Modules)

FIBEX

Field Bus Exchange — an exchange format based on an XML schema
which is 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, prop-
erties of network nodes, etc.

The FIBEX file format is standardized by ASAM (Association for Stan-
dardization of Automation and Measuring Systems).

INTECRIO-RLINK V5.0 supports the FIBEX baseline versions FIBEX
V2.0.x and V3.1.0; the latter with some restrictions (see online help for
details).

For further information, refer to https://www.asam.net.

FlexRay

FlexRay is a scalable and fault tolerant communication system for high-
speed and deterministic data exchange. FlexRay’'s time-division multi-
plexing 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 innova-
tive electronic systems in modern vehicles.

The communication system’s specifications are released by the FlexRay
consortium which is widely supported by vehicle manufacturers and
suppliers worldwide.

HBB
hook-based bypass
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HC

hardware configurator
HW

Hardware
INCA

ETAS measuring, calibration and diagnostics system (Integrated
Calibration and Acquisition Systems)

INTECRIO-RLINK V5.0 requires INCA V7.2.17 or higher.
INCA-EIP

INCA add-on; allows access to the rapid prototyping (ES910, ES830) and
virtual prototyping (VP-PC) targets for INCA.

INTECRIO-RLINK V5.0 requires INCA-EIP V7.2.17 or higher.
INTECRIO Integrated Prototyping Environment

The INTECRIO Integrated Prototyping Environment offers an integration
platform that is able to combine, i.e. integrate, control algorithms whose
parts have been created with different function modeling tools. It allows
for creating and configuring hardware systems and the connections of
these hardware systems with the control algorithms.

INTECRIO-RLINK V5.0 and INTECRIO V5.0 share the same technical
basis. INTECRIO-RLINK provides an automated transfer of their models
to workspaces for the INTECRIO Integrated Prototyping Environment.

INTECRIO-RLINK

INTECRIO-RLINK is a tool that allows users to configure a rapid-proto-
typing or virtual-prototyping experiment from within MATLAB and
Simulink and use it in experiments with INCA/INCA-EIP.

LDF
LIN description file — a configuration file for a LIN controller.
INTECRIO-RLINK V5.0.2 supports the LDF versions 1.3,2.0, 2.1, and 2.2.
LIN

Local Interconnect Network; a serial network protocol used for commu-
nication between components in vehicles.

LIN is used where the bandwidth and versatility of CAN are not needed.
Typical 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)
MATLAB®

High-performance language for technical calculations; contains mathe-
matical calculations, visualization and programming in one environ-
ment.

MATLAB® Coder™

Code generator for MATLAB code.
MSB and msb

Most Significant Byte (capital letters) or bit (small letters)
NVRAM

Non-volatile RAM
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0s
Operating system
OSEK

Working group for Open Systems for Electronics in Motor Vehicles (Ger-
man: Offene Systeme fiir die Elektronik im Kraftfahrzeug)

PDU

Protocol data unit; a data unit that contains payload and control informa-
tion which is passed between the layers in a protocol stack.

In INTECRIO-RLINK V5.0, a FlexRay PDU corresponds to a signal group.
Process

A process is a simultaneously executable functionality that is activated
by the operating system. Processes are specified in modules and do not
feature any arguments/inputs or result values/outputs.

Processor
see CPU
Prototype

Completely executable file for an experimental target system. Such a
prototype 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 an interface to the vehicle.

RTA-OSEK

ETAS real-time operating system; implements the AUTOSAR-OS V1.0
(SC-1) and OSEK/VDX 0S V2.2.3 standards and is fully MISRA compli-
ant.

RTA-0S

ETAS real-time operating system; implements the AUTOSAR R3.0 0S
and OSEK/VDX 0S V2.2.3 standards and is fully MISRA compliant.

RTA-RTE

AUTOSAR runtime environment by ETAS
RTIO

Real-time Input-Output
RTOS

Real-time operating system
SBB

service-based bypass
SCOOP

Source Code, Objects, and Physics
SCOOP-IX

SCOOP Interface Exchange language.

INTECRIO-RLINK V5.0 supports the SCOOP-IX versions V1.0, V1.1, V1.2,
V1.4, and V1.5.
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Service point

A service point is an encapsulation of a process in the ECU software. It
provides data transfer actions to and from the 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.

INTECRIO-RLINK adds the possibility to configure rapid and virtual pro-
totyping experiments and run them on ETAS hardware using INCA and
INCA-EIP.

Simulink® Coder™

Code generator 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.

SP

service point
SW

software
Task

Atask is an ordered collection of processes that can be activated by the
operating system. Attributes of a task are its application modes, activa-
tion trigger, priority and modes of its scheduling. Upon activation, the
processes of the task are executed in the specified order.

ubP
User datagram protocol
Virtual prototyping

Function developers create virtual prototypes of electronic vehicle func-
tions and test them on the PC.

XCP

Universal measurement and calibration protocol; the x generalizes the
various transportation layers that can be used. The long name is
ASAM MCD-1 XCP.

INTECRIO-RLINK V5.0 supports XCP version V1.0 and all subsequent
versions which are compatible with V1.0. In addition, the xCPplus key-
word from V1.1 and higher is supported.

XETK

emulator test probe (ETK) with Ethernet interface
XML

Extensible Markup Language
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