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1.1

1.2

Introduction

The execution of real-time software requires experimenting hardware that is
capable of real-time processing. The ASCET Rapid Prototyping V6.0 (ASCET-RP
V6.0) software package is used to integrate the ES1000 experimental targets
(E-Targets) in ASCET V6.0. Together with I/O periphery, powerful development
systems can be built on the basis of these experimental targets.

In addition to the license for the compiler toolset used, the ASCET-RP Package
also includes extensions to the ASCET development environment, such as for
the homogenous integration of compiler and linker calls and the ERCOSEX
operating system kernel for experimental targets.

ASCET-RP contains, in addition, the basic functions of the ASCET base soft-
ware. ASCET-MD is needed in addition for the modeling functions.

Components

The ASCET-RP V6.0 installation includes the following components:
e Integration of the ES1130 and ES1135";

¢ Integration of the I/O boards, including ETK Bypass and CAN Bypass ,
for the targets ES1130 and ES1135 (RTIO package);

e GNU compiler;

e Documentation and examples.

Installation

The ASCET base software and the ASCET-RP software are supplied on a com-
mon CD-ROM. To install ASCET-RP V6.0 on your PC, you have to install the
ASCET base software first, and then the ASCET-RP software, and you have to
obtain a license file.

Start first the installation program ASCET.exe. Continue with the installa-
tion program ASCET-RP . exe from the CD-ROM.

Details on the ASCET-RP V6.0 installation can be found in the release note.
Details on licensing are given in the ASCET " Getting Started" manual.

Sample Files

After the installation of ASCET-RP V6.0, the sample databases exported from
ASCET are located in the EXPORT directory of your ASCET installation in the
RTIOTutorial.exp and INTECRIO Tutorial.exp files.

' The term ES713x is used tthroughout this manual for an arbitrary system
controller.

Introduction
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1.3

1.4

1.41

1.4.2

Manual Structure

The ASCET-RP V6.0 user's guide consists of three main sections:
e General Section
¢ Real-Time Input-Output Package (including Bypass Interface)
e Tutorial

The general section is intended for all users of ASCET-RP V6.0. Here, the users
find information about the structure, installation and usage of ASCET-RP V6.0.

The subsequent chapters introduce and explain the functionality and operation
of the RTIO package of ASCET-RP V6.0.

The tutorial contains lessons about experimenting with INTECRIO, as well as
the configutration of several boards.

Conventions

Documentation Conventions

Instructions are phrased in a task-oriented format as shown in the following
example:

To reach a goal:

e Execute operation 1.

Explanations are given below an operation.
e Execute operation 2.
e Execute operation 3.

In this manual, an action is a sequence of operations that need to be executed
in order to reach a certain goal. The title of an action usually expresses the
result of the operations, such as “To create a new component” or "To rename
an item". The action descriptions often include screenshots of the correspond-
ing ASCET window or dialog box related to the action.

Typographic Conventions

The following typographic conventions are used throughout this manual:

Select File — Open. Menu options are printed in bold characters.
Click OK. Button labels are printed in bold characters.
Press <ENTER>. Key commands are printed in small capitals

enclosed in angle brackets.

Introduction



The "Open File" dialog window
opens.

Select the setup.exe file.

A distribution is always a one-
dimensional table of sample
points.

The OSEK group (see
http://www.osekvdx.org/) has
developed certain standards.

The names of program windows, dialog
boxes, fields, etc. are enclosed in double
quotes.

Text strings in list boxes on the screen, in
program code and in path and file names
are printed using the Courier font.

Emphasized text portions and newly intro-
duced terms are printed in jtalic font face.

Links to internet documents are set in blue

underlined font.

Important notes for the users are presented as follows:

Note

Important note for the user.

Introduction
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Configuring Experimental Targets

ASCET Rapid Prototyping V6.0 (ASCET-RP V6.0) contains the compiler and
linker tools required for producing executable files for a transputer or PowerPC
target, and an extension of the ASCET development environment for the hard-
ware integration. The target itself can be selected in the target options of the
project. That way the targets are fully integrated into ASCET.

The configuration of the compiler and the linker, as well as the description of
the interface to the actual target hardware is not described in ASCET directly,
but either with the help of the ETAS Network Manager or with the help of
*.ini files. Chapter 2.1 describes the hardware options of ASCET-RP, hard-
ware connection using the ETAS Network Manager is described in chapter 2.2.
Chapter 2.3 describes the configuration of the host interface via changes in
target.ini, as well as the configuration of the ethernet interface.

Chapter 2.4 describes the selection of the compiler.

Structure of the PowerPC E-Target Directories

Installing ASCET-RP V6.0 results in a target directory with two different Pow-
erPC subdirectories being created in the ASCET directory. These subdirectories
contain E-target-specific information, configuration and library files.

The following table shows the both subdirectories:

ASCET Subdirectory E-Target Computer Node
..\Target\ES1130 ES1000.2/ES1000.3% ES1130
..\Target\ES1135 ES1000.2/ ES1000.3  ES1135
..\Target\Prototyping (determined in INTECRIO)

a: The terms ES7000 or ES7000.x are used in this manual, unless a particular
target is meant.

The ...\Target\ES113x directory contains files used by both simulation
nodes, e.g. compiler-specific make files.

All makefiles and build scripts support paths with blanks.

¢ [f a path containing blanks is to be used in a makefile, ASCET converts
it to short Windows format (for example, c: \Documents and Set-
tings would be converted to ¢ : \DOCUME~1).

¢ [f a path containing blanks is to be used in a batch file, ASCET gener-
ates it encapsulated in ", or converts it to short Windows format.

A conversion tool, pathcnv.exe, is provided with ASCET-RP that converts
paths to an appropiate format. It is placed in the Tools\unixbin subdirec-
tory of your ASCET installation. This tool can be used within makefiles.

Configuring Experimental Targets
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<installation directory>\Tools\unixbin\pathcnv.exe -h
shows the available options.

It is not necessary to change the system root path in the ASCET options win-
dow to correspond to the E-target.

2.1 The Hardware Options

ASCET-RP adds the "Hardware" node to the ASCET option window for easy
setting of the interface. In that node, you can specify the following options. It
is suggested that you select the item you use most frequently.

H Options O] x|
File  View
I 'fl —Hardware
= E3 options & ¥ Check Hw connection before Build
[ Bl Appearance ; ¥ Use ETAS Metwork Manager (enables 'Select Hardware"
— Build
[ Defauls —ETAS Mebwork Manager
Documentation ; ¥ Skip Hw selection iF exactly one matching target instance Found
— [ Editors

ETAS Internal & [ skip HW selection if last used karget instance Found

[~ Experiment Edit Network Settings

—E £ External Tocls
g —Manual IP Address Configuration

[ Integration & Hw connection IIndIFBCt (ES1120) j

; | Tite alberniative Hib conmestion

'gl i}l System DeFauItsl
-

Check HW connection hefore Build: :I

Check whether hardware is connected before building
the experiment.

K I =

oK Cancel |

¢ Check HW connection before Build

Use this option to determine whether, upon starting an experiment
(Open Experiment), the hardware search is performed before and
after (activated, default) or only after the build process. If no suitable
hardware is detected, an error message occurs.

When the option is activated, you can correct the error by adding a
suitable hardware without losing the time for the build process.

When the option is deactivated, you can perform the build process
without an error message, despite missing hardware.
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Use ETAS Network Manager (enables 'Select Hardware')

Use this option to determine whether the ETAS Network Manager
(chapter 13) is used (activated, default) or not.

When the option is activated, the Select Hardware button and the
Extras — Select Hardware menu option in the project editor become
available.

Note

The following two options and the link are relevant only when you are
using the ETAS Network Manager.

Skip HW selection if exactly one matching target instance found

When this option is activated (default), the "Experimental Target Hard-
ware Selection" window does not open when only one hardware,
which matches the project, is found upon experiment start.

When this option is deactivated, the next option determines whether
the "Experimental Target Hardware Selection"” window opens each
time you start an experiment. This window offers all experimental tar-
gets connected to your PC for selection.

Skip HW selection if last used target instance found

When this option is activated (default), "Experimental Target Hardware
Selection" window does not open when only that hardware which was
last used with the project is found upon experiment start.

When this option is deactivated, the previous option determines
whether the "Experimental Target Hardware Selection" window opens
each time you start an experiment.

Edit Network Settings
This link opens the ETAS Network Manager (see chapter 13).

Note

The following two options are relevant only when you are not using the

ETAS Network Manager.

HW connection

In this combo box, you select whether the ES1000 and your PC are, by
default, connected via the ES1120 control unit (Indirect
(ES1120), default) or via the ES113x simulation computer (Direct
(ES113x)).

Configuring Experimental Targets
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e Try alternative HW connection

Use this option to determine whether a connection to both the device
selected in the "HW connection" combo box and the other device
(activated, default) or only to the selected device (deactivated) is to be

searched.

Note

The following option is always relevant.

2.2 Hardware Connection with the ETAS Network Manager

The ETAS Network Manager offers several advantages for the hardware con-

nection.

* You can use a single network adapter for the ETAS hardware and our

company network.

* You can assign individual network addresses.

* You can select simulation controllers (ES113x) from an ETAS hardware

network.

Working with the ETAS Network Manager is described in chapter 13. Here,
you find information regarding hardware connection using the EAS Network

Manager.

To activate ETAS Network Manager usage:

Configuring Experimental Targets

In the component manager, select Tools —
Options.

The "Options" dialog window opens.
Open the "Hardware" node.

Activate the Use ETAS Network Manager
(enables 'Select Hardware’) option.

If only this option is activated, the hardware
selection window "Experimental Target Hard-
ware Selecvtion" window opens at each
experiment start.

Activate the Skip HW selection if * options
to skip the hardware selection window under
the respective conditions.

Activate the Check HW connection before
Build if the hardware search is to be per-
formed before the build process.



In addition to this automatic, you can open the "Experimental Target Hardware
Selection" window from the project editor at any time.

To open the hardware selection window manually:

Note

The Select Hardware button and the Tools — Select Hardware menu
option are only available when the Use ETAS Network Manager (enable
‘Select Hardware’) option is activated.

e Select Tools — Select Hardware
or

e click on the Select Hardware button.

s

2.2.1 The Hardware Selection Window

The hardware selection window opens.

E5 Experimental Target Hardware Selection x|

Select simulation board of kype ES1130:

= Bl Hwe
—E] PES1135 - Name:ESL 13550005 - SN; 90005 - IP:192, 168,40, 10 - <direct > - E51120 present [ASCET, ¥5.3.1, ROM, ProglD=0xC6E4D60]
&= ES1135-LED
&= ES1201-ETK
&= ES1222-CAN
&= ES1232-ETK
&= ES1300-80
&= ES1303-60
=] ES1310-D4
&= E51325-DI0
&= ES1330-PWH
—m &P ES1135 - <indirect via E51120 - Mame:ES1120<10000163 - SH: 10000163 - IP:192, 168,40, 173 [ASCET, ¥5.3.1, ROM, ProglD=0xC68B4060)
ol E: ES1120- Na > > , Pro

i: &= ES1300-60
&= ES1330-PiM

™ Skip HW selection if exactly one matching target instance Found

™ skip Hw selection if last used karget inskance Faund

Set Alias Mame | Refresh | oK | Cancel |

The hardware selection window, named "Experimental Target Hardware Selec-
tion", contains the following elements:

Configuring Experimental Targets
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o Field "Select simulation board of type <type>""

This field displays, below the main entry HWC (symbol |[E']), all simula-
tion controllers (ES113x, symbol .@) connected with the PC. The sim-
ulation controller label contains, in additon to stating whether the
ES113x is connected directly or indirectly to the PC, further informa-
tion; see page 20. Available boards (symbol FE) are displayed below
the simulation controller.

For the experiment, select the simulation controller you have entered in
the code generation options of your project.

e Options Skip HW selection if exactly one matching target
instance found and Skip HW selection if last used target instance
found
These options offer the same functionality as the identical options in
the "Hardware" node of the ASCET option window (see chapter 2.1).
The settings performed here are transferred to the "Hardware" node
and vice versa.

e Button Set Alias Name

You can use this button to assign an arbitrary name to the ES113x or
ES1120.

e Button Refresh

This button updates the "Select simulation board of type <type>" field.
Hardware newly connected or switched on is displayed afterwards,
hardware that was removed or switched off, disappears from the dis-
play.

e Buttons OK and Cancel

Click OK to accept the selection, or Cancel to close the hardware
selection window without accepting the selection.

If the simulation controller is directly connected to the PC, its entry in the
"Select simulation board of type <type>" field looks as follows:

ES113x - Name:<alias> - SN:<serial number> -
IP:<IP address> - <direct> - ES1120 present
[<SwW>, <syslib version>, <boot mode>,
ProgID=<ID>]

e ES113xis the simulation controller label.

! The name element <type> is determined by the target selected in the respec-
tive project.
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e Name:<alias> isthe optional name you can assign to the simulation
controller.
If you do not specify a name, this part is absent.

® SN:<serial number> isthe serial number of the ES113x.
e 1IP:<IP address>isthe IP address of the ES113x.
e <direct> indicates that the ES113x is connected directly to the PC.

® FES1120 present indicates that the ES1000 contains an uncon-
nected ES1120.
If the ES1000 contains no ES1120, this part is absent.

e <S> is the software you used to load a program to the ES1000 (e.g.,
ASCET or INTECRIO).

e <syslib version>isthe version of the hardware system library in
use.

* <boot mode> indicates whether the project was started from the
Flash memory when the ES1000 was switched on (ROM), or whether a
download followed power-on (RAM).

® ProgID=<ID>is the identifier <ID> assigned to the project by the
software <Sw>.

If the simulation controller is indirectly connected to the PC, i.e. via ES1120, its
entry looks as follows:

ES113x - <indirect via ES1120 - Name:<alias> -
SN:<serial number> - IP:<IP address>>
[<SwW>, <syslib version>, <boot mode>, ProgID=<ID>]

e ES113xis the simulation controller label.

e <Jindirect via ES1120 ...> indicates thatthe EST113xis con-
nected indirectly to the PC.

® Name:<alias> isthe optional name you can assign to the ES1120.
® SN:<serial number> is the serial number of the ES1120.
e IP:<IP address>isthe IP address of the ES1120.

® <SW>, <syslib version>, <boot mode>and ProgID=<ID>
have the same meaning as the identical parts in a direct connection.
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2.3 Interface Setup Without ETAS Network Manager

For special use cases, ASCET-RP offers the possibility to work without the ETAS
Network Manager, in accordance with previous ASCET-RP versions. In this
case, the ethernet interface is set up for ASCET in the target.ini file of the
target you are using. The files are located in the ..\Target\ES1130 or
..\Target\ES1135 directory.

To determine the ES1000 connection:

¢ In the Component Manager, select Tools —
Options.
The "Options" dialog window opens.

e Open the "Hardware" node.
The options are described in chapter 2.1.

e Deactivate the Use ETAS Network Manager
(enables 'Select Hardware’) option.

e |nthe "HW connection" combo box, select
the appropriate entry for your ES1000.

e Activate the Try alternative HW connection
option when a connection to both the device
selected in the "HW connection" combo box
and the other device is to be searched.

When the option is deactivated, only a con-
nection to the selected device is searched.

e Activate the Check HW connection before
Build if the hardware search is to be per-
formed before and after the build process.

When the option is deactivated, the hardware
search is performed before and after the build
process.
e Finally, click OK to accept your settings.
Depending on your selection, a particular IP address variable from the respec-

tive target.ini file in the target subirectory is used for the ASCET experi-
ment environment

e |f the ASCET host PC is connected to the control unit (ES1120) of the
ES1000.x, the following variable is used:

- ES1130

IndirectIpAddress=192.168.40.10
;Default IP-Address for ES1120.x
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2.4

- ES1135

IndirectIpAddress=192.168.40.10
;Default IP-Address for ES1120.x

e If the ASCET host PC is connected to the computer node (ES1130) of
the ES1000.x, the following variable is used:

- ES1130

DirectIpAddress=192.168.40.11
;Default IP-Address for ES1130.x

- ES1135

DirectIpAddress=192.168.40.15
;Default IP-Address for ES1135.1

ETAS provides Ethernet documentation with tips on how to install and config-
ure the network interface of your PC for connecting the ES1000.x system.
Once you have installed ASCET manuals, the following Ethernet document is
available in the . . \ETAS\ETASManuals\ASCET V6.0\ES1000 directory:

® ES1000 Ethernet InstallationGuide.pdf (installation)

Selecting a Compiler

The GNU Cross Compiler (GNU-C V3.4.4 (Power PC) in the user inter-
face) is integrated in ASCET-RP for the ES1130 and ES1135 target. As an alter-
native, you can use the older GNU-C Vv2.95.3 (Power PC) compiler. The
Diab Data Compiler can be used for the ES1130 target (not included in deliv-

ery).

Target Compiler
ES1130 GNU Cross Compiler, Diab Data V4.1a
ES1135 GNU Cross Compiler

Tab. 2-1 Target/Compiler Overview

For both versions of the GNU Cross compiler, and for two Diab Data compiler
versions, specific make files are provided in the . .\Target\ES113x\trg-
make directory. Version-independent settings are stored in the
settings <compiler> common.mk files. In these files, you can set sepa-
rate compiler options for module code, project code and init code. The follow-
ing section in the make files is provided for that purpose:

# Compilation settings for different lists of files

FILES MODULES INV = $(CC_INV) J
#Add specific options here

Configuring Experimental Targets

23



24

2.4.1

FILES PROJECT INV = $(CC_INV) J
#Add specific options here

FILES INIT INV = $(CC_INV) J
#Add specific options here

Precompiling C header files used by many C code files can significantly speed
up the compilation process. The GNU Cross Compiler, V3.4 and higher, sup-
ports usage of precompiled headers. Only one precompiled header file can be
used per compilation. Therefore, Project should be selected in the "Build"
node of the project settings, to use precompiled headers as effectively as pos-
sible. Using precompiled headers is acivated automatically (ASCET options win-
dow, "GNU-C V3.4.4 (PowerPC)" node, Supports precompiled header
option).

Using Your Own Compiler

The MS-DOS version of the GNU Cross Compiler is supplied as a standard part
of the ASCET-RP V6.0 package. If you want to use your own compiler, please
take the following points into consideration.

1. The path of the GNU-C V3.4.4 (PowerPC) code generation option
has to be reset to the new compiler in the ASCET dialog "Options".

H Options Ol x|
File izw
| GNU-C Y3, 4.4 (PowerPC
7 { 3
= Options al kaE Tool Root Path CAETASVASCETE. 0\ boolshcompiler| GCC_Y u"Jl ’
[ & Appearance sz Private drective static
Euild
— & Defaults aE Public directive I
@ E‘:Eumentatlon aE Urique identifist IGNUC\"34X
— Edtors
ETAS Internal aE Object file extension I .0
— Expetiment ) =
= £ External Tocls 4l Result file extension I i
—— ASCII Editar iE ¥ | Supports ong filemames
= B3 compiler - ;
niine,
Borland-C ¥4.5 e Inling directive I __inline__
— Edeorand-cvss s ¥ | Surnorts preconpiedibieadsr
—— B cosmic v4.5 for HC(s)12 N —
—— [ piab Data v4.1a I az Division truncation dlrect\onIZero (T-division) j
—— Ed piab Data v5.2.x
—— [ Freescale Compiler v5.0.: W) | s | System Defaulks |
——— GNU-C V2,953 (PowerPC =
= n 3
q GNU-C Y3, 4.4 (PowerPC) Tool Root Path:
—— £ Green Hills 4.0, For NEC
£ Green Hils 4. 2. for NEC Path where the compiler suite is installed; specific tools are
[ Microsoft Visusl C++ 2005 located relatively fram this roat path
L B Anaco--- SL5 il L
L L2 =
ok Cancel |
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2.4.2

2. Inthe comptool.ini file of the relevant target (ES1130 or ES1135),
the RelativeToolPath variable has to be changed from
RelativeToolPath=\powerpc-eabi\bin to (for example)
RelativeToolPath=\win32\bin.

Note

Paths and system variables should only be set to the version of the compiler
to be used in ASCET.

Changing to the GNU Cross Compiler

The ASCET option window, "External Tools\Compiler" node, contains a sub-
node with default path for the Diab Data compiler even if the compiler is not
installed. Likewise, you can select the Diab Data compiler in the build options
of a project even if the compiler is not installed.

If you are working with an older project that uses the ES1130 target with the
Diab Data compiler, no error message is shown when you open the project.
Only the generation of executable code produces an error message in the
ASCET monitor window.

Bi MONITOR [S[=] B3

File Edit View 7
Maritor  Build |
B COMPILE/LINK

% Ay Code Manager
A WARNIMG: Compiler "DIAB-DATA WA 15" is obzolete for target »ES11304 - pleaze select "GHU-C [PowerPC)" instead

I%‘— E3 ERROR: Compiler tool <dec sxes not found in <c:\diabhd. 124 msdos bins

™ Show hidden messages & al € Errors ¢ Warnings € Information

|m|Em:|rs: 11 ‘Warnings: 1J1 Infos: Of0

If you are working with an older project that uses the ES1112 target, an error
message is displayed when you open the project, and the missing target is
replaced by the target PC.

The required Target >E51112< iz not available!
Changed Target to >PC<!

In both cases, you have to select a suitable combination of target and compiler
for the project. Proceed as follows.
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To change to the GNU Compiler:

@
Project Properties

In the project editor, click on the Project
Properties button.

The "Project Properties" window opens.

Inthe "Build" node, select the target ES1130
or ES1135 and the GNU-C V3.4.4 (Pow-
erPC) compiler.

Click OK.

Depending on which target the project used,
you now have to copy the C-Code. The proce-
dure is described in section "To copy operat-
ing system settings and C-Code:" on page 26.

Finally, select Build — Touch — Recursive so
that all components of the project are recom-
piled in the next run.

To copy operating system settings and C-Code:

Configuring Experimental Targets

Select the "OS" tab in the project editor.

Select Operating System — Copy From Tar-
get from the project editor.

The "Selection Required" window opens.

% Selection Required I =]

Select 05 variant

Cancel |

From the "Selection Required" window, select
the original target of the old project.

Click OK.

The operating system code is copied from the
old target to the ES1130 or ES1135 target.
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* In the project editor, select Extras — Copy
C-Code From.

The "Selection Required" window opens.

a Selection Required M=]E3

Select Target

Freescale MPCS5xx - Object Based Controller Implementation - Impl
Texaz Instruments TMS470 - Dbject Bazed Controller Implementation - Impl

P - Physical Experiment
Cancel |

e In the "Selection Required" window, select
the original target, experiment and implemen-
tation of the old project.

e C(lick OK.

The code is copied from the old target and
experiment to the current settings.

Changing to the Diab Data Compiler

The MS-DOS version of the Diab Data 4.1a Compiler was supplied up to ver-
sion 4.2 of TIPExp. The Diab Data Compiler can also be used with ASCET-RP
V6.0 for the ES1130 target by selecting Diab Data V4.la as compiler.
However, it must be ordered and installed separately.

Note

The ES1135 target cannot be used with the Diab Data compiler.

Configuring Experimental Targets
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3 Tips on Using ASCET-RP

3.1 Preprocessing available Data Bases

ASCET data bases which were made with ASCET versions prior to V4.1.1 must
at first be stored at least with an ASCET version V4.1.1, before they can be
opened and converted with ASCET V6.0.

Note

Detailed informations to convert very old ASCET projects (with TIPExp V3.x
and older, Target PPC) are given e.qg. in the TIPExp V4.4 manual.

3.2 Converting Projects for ES1000.1 to ES1000.2/ ES1000.3

ASCET projects which were created for the ES1000.1 E-target have to be con-
verted for the ES1000.2/ ES1000.3 E-target. The following steps have to be
executed for the conversion.

To convert an ASCET project for ES1000.1 to ES1000.2/ ES1000.3
e Load the ASCET project.

A message is displayed that the ES1112 target
is no longer available.

Message
The required Target >E51112< iz nat available!
Changed T arget to >PC«¢!

e Click OK to confirm the message.

The project opens; the target >PC< is selected
instead of the unavailable target.

@l s ¢ Click the Project Properties button.

E Project Properties M=]E3
File “iew

| =

Build

= Project Properties ¥z Target
ASAN-ZHC EE Code Generator IImplementation Experiment j
=] Build )
— s canfiguration [fz Compiler Janu-ciz.aa ponerrcy 7]
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e In the "Project Properties" window, "Build"
node, select the following options:

Target: >ES1130<or>ES1135< and
Compiler: GNU-C (PowerPC).

e Click OK to close the "Project Properties" win-
dow.

e Select the "OS" tab in the project editor.

e In the project editor, select Operating
System — Copy From Target.

% Selection Required 0 ] B

Select 05 wariant

Cancel |

e In the "Selection Required" window, select
the original target and click OK.

The operating system code is copied from the
ES1112 target to the ES113x target.

e Select Extras — Copy C-Code From from the
project editor.

& Selection Required =] 5

Select Target

it - |l
Freescale MPCB5x: - Object Based Controller Implementation - [mpl
Texas Instruments TMS470 - Object Baszed Cantraller Implementation - Impl

P - Physical Experiment
Cancel |

e In the "Selection Required" window, select
the original combination of target >ES1112<
and experiment of the old project.
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3.3

e Click OK.

The code is copied from the old target and
experiment to the current settings.

The project can now be edited for the ES1000.2/ ES1000.3 system.

Using dT

The ERCOSEX operating system is implemented for the ES113x target.
ERCOSEX enables access to the time dT which has elapsed since the last and
second last call of the running task. dT always refers to the task in which the
variable is used (see Fig. 3-1).

Prioritat
A
. dTg, .
I 1 dTA3
P
Task B E: dTA1 : dTA2 | E
Task A A
Hintergrund
Zeit

Fig. 3-1 dT Scheme

In ERCOSEK, daT is a global uint32 variable. It is declared in one of the
ERCOSEK header files and contains the value for the current task in units of
system ticks.

dT can be accessed from ASCET using the dT button in the editors. This
enables you to create an element (real 64) which contains the time in units of
seconds.

If a user does not generate this element in the C-Code editor but still accesses
dT, no error message appears because dT is declared in the ERCOS files. But
as dT in ERCOSEX and dT in ASCET have different units (system ticks or sec-
onds respectively), the calculations are incorrect. The user should therefore
ensure that he/she generates the corresponding element with the dT button.

Tips on Using ASCET-RP
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411

Rapid-Prototyping Experiments

This chapter describes the different possibilities of running a Rapid-Prototyping
experiment.

Experimenting with ASCET

If you want to run the Rapid-Prototyping experiment in ASCET, you can choose
between an online and an offline experiment in the project editor. For more
details, please refer to the ASCET online help.

Only the special features of the online experiment are described here.

The User Interface

The user interface of the online experiment is very similar to that of the offline
experiment. However, the buttons for controlling the experiment and the
NVRAM cockpit (ES1135 only), the "Task" combo box and the functions in the
Experiment menu are different from the offline experiment.

Control buttons (experiment) "Task" combo box

=% Physical Experimerit for: PU1_Project Target: E51130 Environment: >Default<

File Edit “iew Egferiment Extrag Tools ‘Window Help
P UH([@PEP% e Zkis% !L
' |<New Calibration Editor = j ' |<1. Mew Mumeric display = j ' Itask #1 j

_ Graphics |OS I Globals I Formulas I Carnm, I Binding I

Outline |Navigati0n |
BEHKU =] =

LI

= g POL_Project -
C W cyclestartTime_task nabT?‘
? 9 cycleTime_task in
*\?— | a7 reset out =
? |9 dT_task 1M01_LowPass

f‘ 13 MO1_DataGenerator M01_DataGenerakor

f‘ lj MO1_LowPass
"€ Y runtime_violation

H EH

Tain

| o
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Buttons

1

2 3 4 6 7 8 9 10 11 12 13 14 15

1.

Ea

= 0 0 N o ou;

11.

12.
13.

14.

15.

5
@ UHR (Mm% e Bl s

Exit to Component (ends the experiment and invokes the project edi-
tor)

Load Environment (loads an experiment environment, i.e. predefined
measure and calibration windows with assigned variables)

Save Environment (saves the current experiment environment)

Save Environment As (saves the current experiment environment under
a freely definable name)

Stop OS (stops the operating system and thus the experiment)
Start OS (starts the operating system and thus the experiment)
Stop Measurement (stops measurement, i.e. the data display)

Start Measurement (starts measurement, i.e. the data display)

Open Data Logger

. Open CT Solver (opens a window in which you can configure the inte-

gration method)

This button is only available if you are experimenting with a CT block or
a hybrid project.

Update Dependent Parameters (updates the values of dependent
parameters)

Expand / Collapse Window (shows/hides the component display)
Always on top (keeps the experiment window on top)
This button is only available if the window is collapsed.

Navigate down to child component (shows the selected included com-
ponent)

Navigate up to parent component (shows the parent component)

If you are experimenting with the ES1135 target, the toolbar contains another
button Open NVRAM Cockpit (cf. page 76) .

Experiment Menu

- Stop OS
Stops the operating system.
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— Start OS

Starts the operating system.
— Stop Measurement

Stops the measurement.
— Start Measurement

Starts the measurement.

Tools Menu

— Data Logger
Opens the Data Logger.
— Target Debugger
Opens the debugger window for C code components.

—  NVRAM Cockpit
(Only available when the target ES1135 was selected in the code
generation options.)

Opens the NVRAM Cockpit.

The other elements of the user interface correspond to those of the offline
experiment; they are described in the “Experimentation” section of the ASCET
online help.

Running Online Experiments

Start the online experiment environment for a project from the project editor.
To start the online experiment:

e Open the project or component you require.

e [f you want to experiment with a component,
open the relevant default project.

e In the project properties, "Build" node, select
the target ES1130 or ES1135 and an appro-
priate compiler.

In the "Experiment Target" combo box you
can select either Of f1ine (RP) orOnline
(RP) .

The buttons Open Experiment for selected
Experiment Target and Reconnect to
Experiment of selected Experiment Target
are now available.
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(3R ,L:MW, e SelectOnline (RP) from the "Experiment

[Offline (P | Target" combo box.

Offline (RP) isintended for offline exper-
iments on the target.

e Select Build — Experiment
or

@ﬁ fi; | <Shiow il =10 ¢ click the Open Experiment for selected
| Open E speriment for selected E speriment T arget| Experiment Target button.

To select hardware (with ETAS Network Manager):

Note

If you are working without ETAS Network manager, skip this section and
continue reading with section "What to do in case of an error:" on page 36.

When you activated the Use ETAS Network Manager (enables 'Select
Hardware’) option in the hardware options (chapter 2.1), the hardware selec-
tion window (chapter 2.2.1) opens under certain conditions.

e In the "Select simulation board of type
<type>" field, select the hardware you want
to use.

The OK button becomes available.
e If required, perform other settings.
e (Close the window with OK.

The system checks whether the selected hard-
ware is available and agrees with the target
you selected in the code generation options of
the project. If this the case, the experiment
environment opens.

What to do in case of an error:

If no agreement is found between selected and available hardware, the follow-
ing error message opens.

Target connection check failed. Mo hardware selected for target ES1135.
Check target connection again before starting the build process?

es | Mo | Cancel I
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Or

Or

Click Yes to repeat the search for a hardware
connection.

Click No to start the build process without
hardware connection.

When you are using the ETAS network Man-
ager, the hardware selection window opens
again after the Build process.

When you are not using the ETAS network
Manager, you are asked, after the Build pro-
cess, whether you want to repeat the search
for a suitable hardware or not.

Click Cancel to abort the experiment.

To open the experiment environment for the online experiment:

The default experiment environment for the component is opened immedi-
ately after staring the experiment (cf. page 35) when you are working without
ETAS Network Manager, or after successful hardware selection (cf. page 36)
when you are working with the ETAS Network Manager.

If several environments have been saved,
select the one to be opened.

For more details, refer to the section "Loading
and Saving Environments" in the ASCET User’s
Guide.

If your project contains several tasks, you
could well be prompted to select one acquisi-
tion task for each measure value.

¥ Selection Required [Bl[=] [E3

Select Acquisition Task for:
n

#4 smulate CT1

#4 event_CT1

Cancel |
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In the "Selection Required" window, select
one task and click OK.

Later on, you can select the acquisition task in
the "Task" combo box.

Setting up an online experiment only entails the setting up of the measure and
calibration windows. The measure and calibration windows in the online
experiment are the same as those in the offline experiment. "The Experiment
Environment" section in the ASCET User’s Guide explains how to use them.

Once the experiment has been set up, you can start it. While the online exper-
iment is running, you can modify the display options in all measure and calibra-
tion windows, open and close measure/calibration windows and modify data
values with the calibration system.

To start an experiment and measurement:

AN

[Start Measurement]

Rapid-Prototyping Experiments

or

Open the experiment environment for the
project you want to experiment with.

Select Experiment — Start OS

click the Start OS button.

If you set the relevant options in the ASCET
options window, "Experiment" node, vari-
ables and parameters are initialized each time
this command is called.

The operating system and the experiment are
started. Measure data is not displayed yet.

Select Experiment — Start Measurement

click the Start Measurement button.

Note

The measurement may affect the real-time
behavior of the model.



Measurement is started and all values set up in
the measure system are displayed in the rele-
vant windows.

1. Physical Expeniment for: PO1_Project Target: ES1130 Environment: >Default<

File Edit Wiew Experiment Extaz Tools

Window Help

AN ERER T SN E=E

= Dscilloscope: 1

File Edit View Extras

Measure channels
Measure variable
N

ouk
oubputSMOL_DataGeneratoriM0L_Datads

P [=TE =loix|
Wiew Exbias Edit View Exfras
reset False [1 ‘ Ivenable\MU1_DataGEnerator\P01_Project W true ‘
enahble true []

=1l x|
=] Edit View Exfras

Edit Wiew Extras

I PModei01_DataGe | 1

LP_IVIMDL_LowPass | 0.000

EI[] | LP_K|MD1_LowPass| | 0.500 —1n

To stop measurement:

LTSN

|Stop Measurement]

To stop the experiment:

e Select Experiment — Stop Measurement
or
e click the Stop Measurement button.

Measurement is stopped, but the experiment
continues. When measurement is restarted,
the time axis is set to the current value.

All settings remain active. The measure data is
retained in the oscilloscope window; you can
analyze the data.

e Select Experiment — Stop OS

or
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e click the Stop ERCOS button.

{— Any measurement which is currently running
Stop 03 is stopped. The operating system, and thus

the experiment, is stopped and enters the
inactive mode. The inactive mode of the oper-
ating system may contain one task with trig-
ger mode init that is executed when the
operating system is stopped. This can be used
to reset external hardware, for instance.

i
v

When the operating system is restarted, it
goes through the start mode and the corre-
sponding init task again. There is no pause
function for the operating system. If you set
the relevant options in the ASCET options win-
dow, "Experiment" node, variables and
parameters are initialized.

Eﬁ e Click the Exit to Component button to exit
the experiment environment and to activate
the project editor.

e Select File — Exit to exit the experiment envi-
ronment and close the project.

Also as with the offline experiment, you can take a look at the implementation
of the project with which you are experimenting from the experiment environ-
ment at any time. It does not matter whether the experiment is running or
whether it has been stopped.

As with the offline experiment, components specified in C Code offer addi-
tional opportunities for displaying debugger information or error messages
during experimenting. You can embed debugger or error messages in your
C code. Debugger information is displayed in the Debugger window which
can be opened during experimenting. Error messages are displayed in the
ASCET monitor window. The debugger in the online experiment works like the
debugger in the offline experiment (see the section "Running Experiments” in
the ASCET User’s Guide).

Standalone Mode

If you have a suitable experimental target, you can run ASCET experiments in
standalone mode, without the experimentation environment. For this purpose
the experimental target has to be equipped with flash memory and it must be
possible to boot from it.
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To load the experiment in the Flash memory:

LER "'-:i,| Orline (RFY 7] ®

From the "Experiment Target" combo box,
select Online (RP).

Select Build — Flash Target.

When you activated the Use ETAS Network
Manager (enables ‘Select Hardware’)
option in the hardware options (chapter 2.1),
the hardware selection window

(chapter 2.2.1) opens under certain condi-
tions.

Section "To select hardware (with ETAS Net-
work Manager):" describes the required
actions in this window.

The code generated by ASCET is written to the
flash memory of the experimental target
instead of to the RAM. A startup routine for
booting from the flash memory is integrated
into the code. The target hardware will now
execute the ASCET model after each reset.

To experiment in standalone mode:

or

@ ;| <show all= =] 1007

|Hecnnnect to Experiment of selected Experiment Target|

Select Build — Reconnect

click on Reconnect to Experiment of
selected Experiment Target to switch to a
running online experiment.

When you activated the Use ETAS Network
Manager (enables 'Select Hardware’)
option in the hardware options (chapter 2.1),
the hardware selection window

(chapter 2.2.1) opens under certain condi-
tions.

Section "To select hardware (with ETAS Net-
work Manager):" describes the required
actions in this window.

The online experimentation environment will
start up as if the experiment had been started
from scratch.
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You can also reconnect to online experiments running in non-standalone
mode that you disconnected from earlier. To disconnect from a running exper-
iment simply exit the experimentation environment, without first stopping the
online experiment running on the experimental target.

4.2 Experimenting with INCA

You can not only experiment in ASCET with your project but also in INCA (from
Version 4.0.4), together with the add-on INCA-EIP. The project editor offers a
function for this purpose which allows convenient transfer of the experiment.

To initiate a transfer:

V] 87 %) o) [imca | |

OFfline (RP)

o5 | Formulag Online (FF
INTECRIC

ﬂ i | <show &> i

| Trangfer Project to selected Experiment T algetl

or

Open the project with which you want to
experiment.

From the project properties in the project edi-
tor, "Build" node, select the ES1130 or
ES1135 target and a compiler GNU-C
V3.4.4 (PowerPC).

From the "Experiment Target" combo box,
select INCA.

The Transfer Project to selected Experi-
ment Target and Reconnect to Experiment
of selected Experiment Target buttons are
now available.

Click on Transfer Project to selected Exper-
iment Target

select Build — Transfer.

The "INCA Project Transfer" dialog opens.

-!-'d INCA Project Transfer x|

INCA Connector:

Database:

Browse ...

‘Workspace:

Brawse.

Brawse.

Device: I
Project: I

Brawse.

i
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In this window, you define the INCA database, the workspace, and the project
within the INCA database you want to use.

If you click one of the Browse buttons or the OK button, INCA will be
lauched, if it is not already used. If you have several INCA versions installed, the
version that was installed last will be launched — even if this is not the version
with the highest version number.

Note

If you have a version of INCA which is too old (i.e. V/3.x or older), or if INCA
is not installed on your PC, an error message is displayed which cancels the
transfer.

To set the INCA database path:

e Inthe "INCA Project Transfer" window, enter
an existing database path in the "INCA Data-
base" field

or
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e click on the Browse button to search for a
database.

The "Select INCA database path" window
opens. The databases are shown by red fold-
ers.

Select INCA database path:

Ok

Cancel |

[:AETASDatalINCAG, 1Y Databaseldb

— (JasceT... =]
— H_jBinaries
— H_jcompiler...
— CJETASData
— [ ascETs.O..
— mcas.1
— H_j Calculatedsignals. ..
— H_jData...
— f.lj Database
L
— H_jLimitedEmuRamProjectInFo
— H_jmda
— H_jMeasure
— H_jSensorCatangs

— Juser... LI

Wolume

ID:'lI 'l [dEw

e Select an INCA database path and click OK.

Note

In this window, ASCET databases are marked in exactly the same way as
INCA databases. Make sure you really do select an INCA database.

Or

e click the New button to create a new direc-
tory, in which a new INCA database for the
project transfer will be created. The new,
empty directory is shown by a yellow folder.

To select an INCA workspace:

e Inthe "INCA Project Transfer" window, enter
the path and name of an existing workspace
in the "INCA Workspace" field

or
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e click on the Browse button to search for a
workspace.

The "INCA Workspace Selection Dialog" win-
dow opens. It displays the workspaces in the
selected INCA database.

E’ INCA Workspace Selection Dialog x|

Select an INCA Workspace:

= (3 di\etasdatalincas, 1\databass|DE
B UsER A

= dj Demo
L

H_j Measure Catalogs

[iew Eolder [iew Workspace | OF | Cancel |

e Select an existing workspace
or

e create a new workspace in a new or existing
folder. The procedure is described on
page 45.

e Once you have selected a workspace, click
OK.

To create a folder/workspace in the "Workspace Selection Dialog" win-
dow:

1. Creating a folder

e Inthe "INCA Workspace Selection Dialog"
window, activate the database name or a
folder.

The New Folder button is activated.
e Click on New Folder.

e |nthe "Create New INCA Folder" window,
enter a name and click on OK.

The new folder is created.

2. Creating a workspace
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To select an INCA device:

Activate a folder.
The New Workspace button is activated.
Click on New Workspace.

The "INCA Workspace Template Selection Dia-
log" window opens.

@INEA Workspace Template Selection Dialog O] x|

Select a template For the new INCA workspace:

E51130 indirect - ES1130 device with ETHERMET access via ES1120
ES1135 direct - ES1135 device with ETHERMET access via ES1135
E51135 indirect - ES1135 device with ETHERMET access via ES1120

OF Cancel |

Select a template for the workspace and click
OK.

The dialog window " Create New INCA Work-
Space" opens.

@ Create Hew INCA Workspace x|

Flease enter an INCA workspace name:

OF Cancel |

The name [ASCET-WS] <ascet project
name> is assigned.

Enter a name for the workspace and click on
OK.

The new workspace is created in the selected
folder and selected.
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window in the "INCA Device" field



click on the Browse button to search for a
device.

The "INCA Device Selection Dialog" window
opens. It contains all suitable devices.

E’ INCA Device Selection Dialog M=1E3

Select an INCA device:

OF I Cancel |

To select an INCA project:

Select a device and click on OK.

or

In the "INCA Project Transfer" window, enter
the path and name of an existing project in
the "INCA Project" field

click on the Browse button to search for a
project.

The "INCA Project Selection Dialog" window
opens. It displays the projects in the selected
INCA database.

E’ INCA Project Selection Dialog x|

Select an INCA Project

= (3 di\etasdatalincas, 1\databass|DE
= 2 USER &
= ’.lj Demo
L m Jemol3)
= f.lj Measure Catalogs
m measurement_catalog

[iew Eolder | [y NG Braject: | OF | Cancel

or

Select an existing project
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e create a new project in a new or existing
folder. The procedure is described on
page 48.

e Once you have selected a project, click on OK.

Note

The selected project is replaced by the trans-
ferred project without any warning when the
transfer starts.

To create a folder/project in the "INCA Project Selection Dialog" win-
dow:

1. Creating a folder

e To create a new folder, proceed as described
under "Creating a folder" on page 45.

2. Creating a project
e Activate a folder.
The New INCA Project button is activated.
e Click on New INCA Project.

The "Create New INCA Project" input window
opens. The name [ASCET-Prj] <ascet
project name> is assigned.

E’ Create Hew INCA Project x|

Flease enter an INCA project name:

Cancel |

e Enter a name for the project and click on OK.

The new project is created in the selected
folder and selected.
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To start a transfer:

Once you have made all settings in the "INCA
Project Transfer" window, click on OK.

The transfer of the ASCET project to INCA is
executed. First of all the ASAM-MCD-2MC
code is generated and the project is refreshed

if necessary (i.e. code generated, compiled
and linked).

If you selected an existing project in the "INCA
Project" field, it is overwritten.

Once transfer is complete, you can execute the experiment in INCA. For more
details on how to do this, refer to the INCA ans INCA-EIP documentation.

In addition, the Back-Animation in ASCET provides you with a special experi-
ment environment in which you can calibrate values in the standard manner.
The measure system of this experiment environment works in the standard
way but is reduced in function in comparison to offline and online experiments
in ASCET: oscilloscope, Recorder and Data Logger are not available. These
need synchronous measuring which is not given for Back-Animation when
experimenting with INCA. Instead, use the relevant instruments of INCA.

To use Back-Animation:

@ fi; | <Show all> ][ 100

| Reconnect to Expeniment of selected Expeniment Target |Of

Start the INCA experiment with your project.

In the ASCET project editor, make sure that
INCA is selected in the "Experiment Target"
combo box.

Klick the Reconnect to Experiment of
Selected Experiment Target button

select Build — Reconnect.

When you activated the Use ETAS Network
Manager (enables ‘Select Hardware’)
option in the hardware options (chapter 2.1),
the hardware selection window

(chapter 2.2.1) opens under certain condi-
tions.

Section "To select hardware (with ETAS Net-
work Manager):" describes the required
actions in this window.
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The connection to the running INCA experi-
ment is established. The "Physical Experiment
..." window opens. "INCA Backanimation"
indicates the special experiment environment.

3 Physical Experiment for: PO1_Project Target: ES1130 Environment: >Default¢ ‘Inca Backanimation® = =] 3
File Edt “iew Exzpeiment Estras Toolz ‘window Help

@ UHR (B e Rks%|

! |<New alibration Editor> j : |<1. MNew Murnetic display = j

Graphics |

Outline | Mavigation I

=l
= e = =
t:g tg EK L | ﬁhl j pgg
priocess MOL_LowP,
? W PO1_Project J—— nabT?;W 355
ain
W o in
reset eset aut =
MO1_LowPass

M01_DataGeneratar

| o

Unlike with the online and offline experiment,
this window only contains the "Graphics" tab.

e Create the necessary measure windows (see
ASCET online help, "Experimentation” sec-
tion) and set these up.

e Create the necessary calibration windows (see
ASCET online help, "Experimentation" sec-
tion) and set these up.

e Select Experiment — Start Measurement

or

e e click the Start Measurement button to start
B"' “ | JI; ‘@ measurement.

|Start Messurement] The displays of the measure and calibration

windows are updated cyclically.

You can load, save and export environments as described in the section "Load-
ing and Saving Environments" in the ASCET User’s Guide. When you load an
environment which contains unavailable elements (e.g. an oscilloscope), these
are ignored.

The monitor function (see the ASCET online help) for monitoring numeric and
logical variables is available. You can activate the function for individual or all

variables of a component. The setting of the monitor function is saved in the
environment.
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4.3

You can navigate between the components of your project (see the ASCET
online help).

If your project contains state machines, you can use the animation function for
state machines (see the ASCET online help).

You can write data from the experiment into the ASCET model or onto the
hard disk; you can also read in data from the hard disk. This is described in the
ASCET User’s Guide in the section "Manipulating Data".

To end Back-Animation:

e Select File — Exit
or
l‘ﬁ] e click the Exit to Component button.

The Back-Animation is ended and the experi-
ment environment closed. The INCA experi-
ment, however, continues running.

Experimenting with INTECRIO

If you have installed both ASCET-RP and INTECRIO, you can also experiment
with your Rapid-Prototyping project in INTECRIO. There is a function for this
purpose in the project editor which allows convenient transfer of the experi-
ment.

This chapter contains general instructions for experimenting with INTECRIO. A
specific sample task can be found in section 11.1 "Tutorial — Experimenting
with INTECRIO".

First of all, as usual, you create the ASCET project. You have all possibilities
available to you which are possible in ASCET. But note the following points:

e By default, messages that are only read in ASCET (i.e. receive messages
without relevant send messages) are the signal sinks in INTECRIO. Mes-
sages that are only written to (i.e. send messages without the relevant
receive message) are the signal sources in INTECRIO. Messages that are
both read and written in ASCET are excluded from integration.

If required, you can make the latter appear as signal sources in INTEC-
RIO, see page 54.

e When your project contains unresolved messages (imported messages
without corresponding export), the code generation for INTECRIO dis-
plays an error message.

You can either resolve the messages automatically or cancel the code
generation and manually resolve the messages.
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e Itis possible to use global variables and parameters, but this is explicitly
not recommended.

e Enumerations and formulas in your project must have different names.
If the project contains an enumeration and a formula with identical
names, the code generation for INTECRIO displays an error message.

* You have to select the target Prototypingin the build options of the
project. INTECRIO is preselected in the "Experiment Target" combo
box with this target. INTECRIO code generated with this target can be
used with each experimental target supportedby INTECRIO.

You can also select the targets ES1130 or ES1135, however, a warn-
ing is issued in the ASCET monitor window when you start back anima-
tion with these targets.

The target Prototyping is strongly recommended for transfer to
INTECRIO.

e After selecting the Prototyping target, the following setup options
are deactivated:

“Preemp. Levels" and "Coop. Levels" fields (all tasks)

— Enable Monitoring option, "pre-/post hooks" combo box (all
tasks)

— "ISR Source" and "Min. Period" fields (interrupt tasks)
— "Max. Number of Activation" field (alarm/software tasks)
— Autostart option (alarm/software tasks)

If you use Operating System — Copy From Target to copy the oper-
ating system settings to the Prototyping target, the deactivated set-
tings are not copied.

Once you have completely specified the project, you invoke the transfer of the
project to INTECRIO as the first step in code generation.

To call transfer:

e Open the project you want to experiment
with.

e Make sure that the Prototyping targetis
selected in the "Build" tab of the project prop-
erties.

[rrecrio 5]  Theentry INTECRIO is preselected in the
"Experiment Target" combo box.

The buttons Transfer Project to selected

ELARARG
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ﬂ i | <show all>

|Tran3fer Project to selected E =periment Targetl or

Experiment Target and Reconnect to
Experiment of selected Experiment Target
are now available.

Click the Transfer Project to selected
Experiment Target button

select Build — Transfer.

The "INTECRIO Project Transfer" window
opens. The default transfer path (containing
the project name) is entered in the "Path"
field. It is located in the database directory.
Thus, it is not overwritten, even if the Keep
files in Code generation Directory option is
deactivated.

EIINTECRIO Project Transfer | %]

—Storage location:

Path:

I d:\ETASDatalASCETE. 0\ Databass! Tuk_5201_Project Browse ...

‘ersion:
‘Workspace:

Syskem:

— INTECRIO Connectar:

| INTECRIC 43,0

GHETEE o

Browse ...

= riager TTEGRTG Eild

™ Igrore internally connected Messages

L]

Browse ...

Cancel |

l=]
e

The second step is to enter the path under which the generated files are stored
in the "INTECRIO Project Transfer" window. You then have four choices:

¢ [f you only want to generate the code required for INTECRIO, all fields
except "Paths" remain empty.

This might be the case when the generated code is intended for trans-

fer.

Note

Mere code generation for INTECRIO is possible even if no INTECRIO
version is installed on your computer.
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If you want to generate code and import it into INTECRIO, you also
have to select the INTECRIO version and enter an INTECRIO workspace.
The "Systems" field remains empty.

By default, the version of INTECRIO /ast installed is entered in the "Ver-
sion” field. If only one INTECRIO version is installed, this is entered; the
Change button is then disabled.

If the workspace does not exist, it is created automatically.

If you want to generate code, import it and integrate it into INTECRIO
(i.e. add it to an INTECRIO system project), enter the INTECRIO system
project you want to work with.

In this case, both the workspace and the system project already have to
exist.

If you want to generate code, import and integrate it into INTECRIO
and start the Build process in INTECRIO, complete all fields and activate
Trigger INTECRIO Build.

To ensure the Build process can run, and generates a useable proto-
type, a hardware system and the operating system configuration have
to be completely specified in INTECRIO.

Note

ASCET does not check whether an existing workspace was created with the
selected INTECRIO version.
If you select another INTECRIO version than the one used to create the work-
space, the transfer can fail.

If you want to convert messages that are read and written in the ASCET model
to appear as signal sources, deactivate the Ignore internally connected
messages option. This option works with all of the four choices. Tab. 4-1
summarizes the message-to-interface-conversion for the activated and deacti-
vated option.

SR
SR
SR
SR

Message Access in INTECRIO Interface
Project |Module A |Module B |option activated |option deactivated
S signal source signal source
R signal sink signal sink
S/R signal source signal source
S signal source signal source
S S signal source signal source
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Message Access in INTECRIO Interface
Project |Module A |Module B |option activated |option deactivated
S R — signal source
S S/R — signal source
R signal sink signal sink
R R signal sink signal sink
R S/R — signal source
Tab. 4-1 Message conversion summary. S: messages sent by the respective

component, R: messages received by the respective component.
To set the path for the generated files:

e Inthe "INTECRIO Project Transfer" window ,
click the Browse button next to the "Path"
field.

The "Path Selection" window opens.

Path Selection

Directories QK
CHETASWASCETE, OVCEen
Cancel |
] AscETE.D -

Clautosar... 1

bin

l],j cebra...

[ =l
Wolume
IC:'l, =~ l Mew ...

e If necessary, select a volume in the "Volume"
combo box.

e Select an existing directory from the "Directo-
ries" list

or

e create a new directory using the New button.

e C(lick OK.

The directory is displayed in the "Path" field.
Your selection is saved with the project; it is
preselected at the next transfer.
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To select the INTECRIO version:

If only one INTECRIO version is installed on your computer, that version is
selected automatically, and the manual selection is disabled.

e Inthe "INTECRIO Project Transfer" window ,
click the Change button next to the "Ver-
sion" field.

A selection window opens. It contains all
INTECRIO versions installed on your PC.

e Select an INTECRIO version.
e Click OK.

The version is displayed in the "Versions"
field. Your selection is saved with the project.
To select the INTECRIO workspace:

e Inthe "Workspace" field of the "INTECRIO
Project Transfer" window, enter name and
path of the INTECRIO workspace you want to

use.

Or

e (lick the Browse button next to the "Work-
space" field.

The Windows file selection window opens.

e Select the directory which contains the work-
space.

e Select the workspace (* . iow).
e Click Open.

The workspace is displayed in the "Work-
space” field.

To select the INTECRIO system project:

A workspace has to be selected and INTECRIO has to be running for the suc-
cessful integration of the ASCET project into an INTECRIO system project.

e Inthe "Systems" field of the "INTECRIO
Project Transfer" window, enter the name of
the INTECRIO system project you want to use.

Or
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Click the Browse button next to the "Sys-
tem" field.

When INTECRIO is not running, it is started
now.

The "INTECRIO systems" window opens. It

displays all system projects contained in the
workspace.

E’INTECHID spstems x|

Select system

l’gs"stemProiect =

Syskem_2

Syskem_3 |
<none (e

ok

Select the system project into which you want
to add the ASCET project.

Click OK.

The system project is displayed in the "Sys-
tem" field.

To select the INTECRIO Build process:

If the INTECRIO system contains only one ASCET project, and if a hardware
system and the OS configuration have been created in INTECRIO, the INTECRIO
build process can be automatically started with the transfer.

Activate the Trigger INTECRIO Build option.

This is reasonable only when both an INTEC-
RIO workspace and a system project have
been selected.

The last step is the transfer to INTECRIO.

To execute transfer:

Once you have made all the entries you need
in the "INTECRIO Project Transfer" window,
click OK.

The transfer of the ASCET project to INTECRIO
is started.
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1. Problem: unresolved messages

When your project contains unresolved mes-
sages, the following message opens.

There are imported elements with-
out a matching export. Do you
want to resolve global elements
automatically? Select <OK> to
resolve globals automatically or
<Cancel> to go back and resolve
them manually.

e Click OK to automatically resolve the mes-
sages.

If the automatic procedure works, the transfer
to INTECRIO continues.

Or

e Click Cancel if you want to abort the code
generation and resolve the messages manu-

ally.

In that case, you have to start the transfer
anew.

2. Problem: another INTECRIO workspace is open

When INTECRIO is running, and another
workspace is open, at the start of the transfer,
the following window opens.

<2 Active workspace in INTECRID iz different from the one you have selected.
2 Cloze active workspace and start transfer anyway?

ok | [ Abbrechen |

e Click OK to close the open workspace and
continue the transfer of the ASCET project to
INTECRIO.

Or

e Click Cancel to abort the transfer.
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During the transfer, all files necessary for working with INTECRIO are gener-
ated and stored in the specified directory.

If you have made the relevant entries, INTECRIO is started, the project is
imported into INTECRIO and integrated into the system project, and the INTEC-
RIO build process is started.

The following generated files are significant for working with INTECRIO:
® <project name>.six

This file contains the description of the project interfaces in the XML-
based language, SCOOP-IX.

The interfaces of a possible HWC module are not included in the
SCOOP-IX file because hardware configuration is done in INTECRIO.

A SCOOP-IX interface description basically consists of the following
information:

— Name, type and size of C variables
— Name, return value and signature of C functions
— File origin of the C elements

For more details, refer to the "SCOOP and SCOOP-IX" section of the
INTECRIO User's Guide.

If you configured the operating system in the OS editor, the SCOOP-IX
file (version V1.1) also contains some OS information but none from
the deactivated options (see page 52). However, this information is
currently not used by INTECRIO.

The *.six file can be validated against the SCOOP-IX V1.1 schema
with a validating XML parser, e.g. XML SPY 2007 SP1. The SCOOP-IX
schema are stored in the SCOOP-Ix\1.1\Schemas subdirectory of
your ASCET installation.

® <project name>.a2l
The ASAM-MCD-2MC file generated for working with INTECRIO.
An possible HWC module is not included in this file, either.
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® <project name>.oil

This file contains the description of the operating system which can be

used in INTECRIO.
Here, too, a possible HWC module is ignored because hardware config-
uration and OS configuration are done in INTECRIO.

Note

This file is never imported automatically into INTECRIO. You either
have to configure the operating system in INTECRIO manually or
import the * .oi1 file manually.

The format of this * . o011 file does not correspond to the OSEK stan-
dard; it is an XML-based description of the operating system config-
uration.

e * c and *.h

The C code and header files for the project and its different compo-
nents. Exactly which *.c and * . h files are used by INTECRIO is con-
tained in the following block of the * . six file:

<fileContainer complete="false">
<pathBase path="{{codeDir}}" />
<!-- model specific C files -->
*.c- and *.h files
</fileContainer>

In addition, further files are created during code generation. These files are,
however, irrelevant for working with INTECRIO.

Once transfer has been completed, you can experiment with the project in
INTECRIO. Depending on what specifications you have made for the transfer,
you have to carry out different steps.

To start an experiment:

The INTECRIO documentation describes how to execute the individual steps.
e Import the code manually into INTECRIO.

This step is not necessary if you imported the
code automatically.

e Add the model into the INTECRIO system
project.

This step is not necessary if you integrated the
code automatically.
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e Complete the system project.

This includes the creation of a hardware sys-
tem, the configuration of the operating sys-
tem, the connections between the hardware
and the software.

e Configure the operating system either manu-
ally or by importing the *. 011 file.

e Generate the executable.
e Start the experiment.

Working with the INTECRIO experiment environment is described in the INTEC-
RIO User’s Guide.

In addition, the Back-Animation of INTECRIO in ASCET provides you with a
special experiment environment in which you can calibrate values in the stan-
dard manner. The measure system of this experiment environment works in
the standard way but is reduced in function in comparison to offline and online
experiments in ASCET: oscilloscope, Recorder and Data Logger are not avail-
able. These need synchronous measuring which is not given for Back-Anima-
tion when experimenting with INTECRIO. Instead, use the relevant instruments
of INTECRIO.

To use Back-Animation:

e Start the INTECRIO experiment with your
project.

e In the ASCET project editor, make sure that
INTECRIO is selected in the "Experiment Tar-
get" combo box.

@ﬁ;kshow all> =l 1o0% e Click the Reconnect to Experiment of
[Fieconnect to Experiment of selected Experiment Target| Selected Experiment Target button

or
e select Build — Reconnect.

When you activated the Use ETAS Network
Manager (enables ‘Select Hardware’)
option in the hardware options (chapter 2.1),
the hardware selection window

(chapter 2.2.1) opens under certain condi-
tions.

Section "To select hardware (with ETAS Net-
work Manager):" describes the required
actions in this window.
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[E8] Physical Experiment for: PD1_Project Target: E51130 Environment: >INTECRID< ‘INTECRIO Backanimation® [[=]E3

File Edit “iew Espeiment Estras Tools \Window

The connection is established to the running
INTECRIO experiment. The "Physical Experi-
ment ..." window opens. "INTECRIO Backani-
mation" indicates the special experiment
environment.

Help

FIGEET IR

'|<Naw Callbr ation Editor = j ' |<1. Mew Mumeric display = ﬂ

Outline INawgatlnn |
EEHU| =] =
= g [l Po1_Project
%F | cydestartTime_task.
€ (W cycleTime_task
M dr
€ (W dT_task
[ (9 M01_Datagenerator
@ (9 v01_LowPass
%F | runtime_violation
Main

O _'l;I

Lb]|

N plocess
Process MO1_LowPass
enable nable

fa in in

reset esel aut

M01_LowPass

MO1_DataGeneratar

or

BEANC N

[Start Measurement]

Unlike the online and offline experiment, this
window only contains the "Graphics" tab.

Create the necessary measure windows (see
ASCET User's Guide, "The Measure System"
section) and set these up.

Create the necessary calibration windows (see
ASCET User's Guide, "The Calibration Sys-
tem" section) and set these up.

Select Experiment — Start Measurement

click the Start Measurement button to start
measurement.

The displays of the measure and calibration
windows are updated cyclically.

When the experiment environment for back-animation is opened, the system
checks the hardware used by the INTECRIO experiment. If the experiment runs
on an ES1135 or ES910, the NVRAM cockpit (cf. "NVRAM Cockpit"

on page 76) is available.
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You can load, save and export environments as described in the section "Load-
ing and Saving Environments" in the ASCET User’s Guide. When you load an
environment which contains unavailable elements (e.g. an oscilloscope), these
elements are ignored.

The monitor function (see the "Monitor" section in the ASCET User’s Guide)
for monitoring numeric and logical variables is available. You can activate the
function for individual or all variables of a component. The setting of the mon-
itor function is saved in the environment.

You can navigate between the components of your project (see the section
"Navigating in Block Diagrams" in the ASCET User’s Guide).

If your project contains state machines, you can use the animation function for
state machines (see the section "Experimenting with State Machines" in the
ASCET User's Guide).

You can write data from the experiment into the ASCET model or onto the
hard disk; you can also read in data from the hard disk. This is described in the
ASCET User's Guide in the section "Manipulating Data".

To end Back-Animation:

e Select File — Exit
or
Eﬁ] e click the Exit to Component button.

The Back-Animation is ended and the experi-
ment environment closed. The INTECRIO
experiment, however, continues running.

Rapid-Prototyping Experiments
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5.1

5.2

RealTime Input/Output Package

Introduction

The RealTime Input/Output Package (RTIO Package) simplifies the interaction
between ASCET and an ETAS experimental system hardware. The ETAS exper-
imental system hardware is a development and experimental platform on a
VMEbus basis which can be used universally. The input and output of analog
and digital signals is realized with VMEbus interface boards in the ES system.

The RTIO Package means much simpler integration of additional I/O hardware
in an ASCET project. A user-friendly user interface enables the configuration of
several hardware components, even interrupt-controlled ones.

The imbedding is made by automatic generation of C code for the target sys-
tem.

Architecture of the RTIO Package

ASCET-RP allows easy prototype development for your ASCET model in a real-
time environment on the ES1000 hardware.

For that purpose, the model has to be embedded in your ES1000 environment
consisting of your simulation node plus several I/O boards. On the logical level,
the ASCET model has to be connected to the I/O channels.

& & T

Physical
Input
Channels

Configuration Configuration Physical
of Input ASCET Model of Output  |— Output
Channels Channels Channels
Device Driver

This connection is performed in two steps. The HWC editor (chapter 7) is used
to describe and configure the I/O boards, i.e. to configure the physical input
and output channels. Each of these channels is then mapped onto one ASCET
message, which serves as an input or output to the ASCET model.

RealTime Input/Output Package
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5.2.1

The configuration is saved to an XML description file (extension *.hwx) and
stored with the ASCET project.

Note

The hardware configuration is stored in the XML format * . hwx.
The * .hwc format from older versions is no longer available.

To generate the prototype, the HWC editor also allows the generation of
C code (chapter 8) for the target system, according to the selected experiment
type (physical experiment, quantized experiment or imple-
mentation experiment). This C code is stored in a C module called HWC
(cf. chapter 5.2.1), which belongs to the project and is stored in the ASCET
database.

HWC Editor Description File Y
*.hwx
C Module
HWC for Specific
Experiment

When the code for the entire ASCET model is generated and compiled, the
hardware configuration is compiled, too, and linked to the required I/O drivers,
to achive an executable prototype.

The Hardware Configuration Module

The special characteristic of any ASCET project that uses the RTIO Package, is
the Hardware Configuration Module (HWC module). This is a normal C-Code
module used as a container for storing the C-Code necessary for the HW link.
The RTIO framework identifies the C-Code module by the instance name
"HWC".

The HWC module communicates exclusively with the rest of the model using
messages. This guarantees a clear separation between HW control and the rest
of the model.

RealTime Input/Output Package
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The following diagram shows the main connections between the modules in
an RTIO project.

HWC
Module

Driver
Routines

Module 1 Module 2

14
14

14l
E4d
22

API

The code generation for the HWC module is coordinated exactly to specific,
defined API" interfaces to the system-specific and board-specific driver rou-
tines. The driver routines are made available to the system as libraries. Apart
from these API function calls, the definition of the driver data also takes place
in accordance with a standard description structure which is driver-indepen-
dent.

This results in a modular system that makes it relatively simple to integrate new
boards in the RTIO Package.

Hardware Configuration Editor

The Hardware Configuration Editor (HWC Editor) is the heart of the RTIO
framework.

In Edit mode, the HWC Editor is started from a project and is used to specify
the required hardware configuration. A subsequent generation sequence gen-
erates all the necessary elements as well as suitable C-Code so that the hard-
ware can be addressed.

1. API = Application Programming Interface

RealTime Input/Output Package
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6.1

Preparatory Measures

This section describes the general prerequisites necessary for the installation
and operation of the RTIO Package.

Hardware — ES1000.x Experimental System

Prerequisite for the operation of the RTIO Package is an ETAS experimental
system available in various series. The following variants are usually used,
although mixing is permissible:

e ES1000.2
e ES1000.3

The RTIO framework supports all ETAS system controller boards currently used.
The following diagram shows the standard configurations - special configura-
tions are of course possible.

Host Host Host
PC PC PC

® [@p
@ 1®

®

@

ES1135.1 ES1120.3 || ES1135.1
LT LT LT
(2@ ["®) | @]
Slot 1 Slot 1 Slot 1 Slot 1
(System (System (System (System
Controller) Controller) Controller) Controller)
Fig. 6-1 Permissible and Supported System Controller Configurations
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Control Unit EST1120 and Simulation Computer EST130/ES1135

If the ES1000.x is used for application and rapid prototyping simultaneously,
the host PC is connected to the control unit ES1120 via ethernet cable. The
functions developed with ASCET are loaded via the control unit ES1120 onto
the PPC module ES1130 or ES1135, and then executed. Data can be measured
and calibrated with ASCET while the experiment runs.

TCP/IP Protocol Options

To avoid conflicts with a second network card that might be used for the LAN,
the following TCP/IP settings should be selected.

To configure the TCP/IP protocol options:

e Disable the DHCP service.
e Enter the IP address 192.168.40.240.
e Enter the subnet mask 255.255.255.0.

; ®
Eigenschaften von Internet Protocol [TCP/IP) K E3 (‘7 WmeWS 2000)
Allgemein |

|IP-Einztellungen kinnen automatizch zugewiesen werden, wenn das
Metzwerk diese Funktion unterstiitzt, Wenden Sie sich andernfalls an
den Metzwerkadministrator, um die geeigneten IP-Einstellungen zu
beziehen.

 |P-Adresse automatizch beziehen

—{ Folgends |P-4dresse verwendsn:

|P-&dresse: I 192 0168 . 40 . 240
Subnetzmaske: I 285 255255 . 0
Standardgateway: I . . .

0 T E-S erveradiesse automatise beziehen

—{* Faolgende DMNS-Serveradressen verwenden:

Bevorzugter DMS-Server: I . . .
Alternativer DNS-Server: I . . .

Enweitert... |
0K | Abbrechen |

e For the DNS service, use the local settings of
your internal network.

e Disable the WINS service.

e Make sure that the "IP Forwarding" option is
not activated.
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6.2

6.2.1

Special Features of the ES1135

The ES1135 is a further development of the ES1130, and offers the user sev-
eral new functions. These functions are described in the sections of this chap-
ter.

Non-Volatile RAM (NVRAM)

Basics

A non-volatile (NV) variable is a variable which can be used like any other
ASCET variable. Particularly, it can be written and read by the model, calibrated
via a calibration window and measured/logged with the data acquisition. The
special feature of an NV variable is that, in case of a simulation interruption,
the current value of the NV variable is available when the simulation with the
same model is restarted. This is especially useful for adaptive characteristics,
commonly used inside the ECU code for self-learning algorithms, and storage
of diagnostic results.

The optional attribute non-volatile (NV) is supported for all primitive data types
of ASCET (scalars, arrays, matrices, characteristic lines/maps). Only ASCET vari-
ables can be configured for NVRAM, C-Code variables are not supported.

An NV variable can be created inside a class or module editor. This is done by
activating the Non-volatile option in the element editor of a variable.

WARNING!

A Projects using the NVRAM expect a user-defined INIT process 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 happen when unsuitable initialization values
are used (e.q. in-vehicle-use or at test benches).

Hardware Support

64 kByte of non-volatile RAM (NVRAM) are available in the address space of
the ES1135 main processor (IBM750GX). In this memory range, data can be
stored which are to be available after a power failure or longer than one
power-on cycle.

Preparatory Measures
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Due to performance reasons (accesses to the NVRAM are significantly slower
than accesses to the normal, volatile RAM and, in addition, cannot be cached),
NV variables are not directly allocated to the NVRAM. Instead, they are allo-
cated like normal, volatile variables to normal RAM, and periodically saved to
the NVRAM (auto-update mode). The period is by default set to 10 seconds; it
can be configured with the API method

uint32 nvramSetUpdatelnterval (uint32 interval sec)

(see chapter 12.3) in the range from 1 second to 30 seconds. Saving to the
NVRAM is done within the idle task, it does not affect the real-time behavior
of the model.

For reasons of data consistency, the NVRAM is organized as alternation buffer
which halves the available capacity. Furthermore, there is some overhead
involved which reduces the NVRAM capacity available to the ASCET model to
a little less than 32 kByte.

The ES1135 firmware ensures that the capacity limit is respected. If the cumu-
lative size of NV variables exceeds the NVRAM capacity, an "NVRAM overflow"
error message appears in the ASCET monitor window at the start of the exper-
iment. In this case, the NVRAM is not used, i.e. no values are written to it. In
order to be able to use the NVRAM, the user needs to reduce number and/or
size of NV-variables in the model.

The NVRAM data contain neither address information nor the names of the
variables. Therefore, they correspond to the model only if the structure of the
NV variables in the model did not change after the last update. To check this,
a special NV identifier is created during code generation.

This NV identifier changes upon the following actions:

¢ Changing the instance name of any NV element on the project, mod-
ule, class, or sub-class level.

e Changing the implementation of any NV element on the project, mod-
ule, class, or sub-class level, namely:

— Code generation option Physical Experiment —switchingthe
implementation data type between cont and sdisc/udisc

— Code generation option Implementation Experiment —
changes of the implementation interval

e Changing the formula parameters of any NV element.

The NV identifier does not change if the name or the comment of a
formula is changed.

e For an NV enumeration:
— Changing the sequence of the enumerators
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— Changing the names (values) of the enumerators
— Removing/adding enumerators

— Selecting a different enumeration, even if it contains the same enu-
merators

Changing the maximal size of multidimensional NV elements (array,
matrix, characteristic line/map).

Changing the settings for the implementation limitation in the imple-
mentation experiment (code generation option Implementation
Experiment).

Deleting/adding NV elements on the project, module, class, or sub-
class level.

Deleting/adding states in a state machine.

The NV identifier does not change upon the following actions:

Renaming the project.
Renaming the modules or classes within the project.

Renaming the instances of any normal (volatile) element on the project,
module, class, or sub-class level.

Changing the formula name or comment of any NV element.

When the formula parameters are changed, the NV identifier changes,
too.

Renaming an enumeration.
Changing the data of NV elements and normal elements.

Changing the actual size of multidimensional elements (array, matrix,
characteristic line/map).

Changing the memory area of NV elements and normal elements.

NV Variable Initialization and Update

Starting the simulation: After the model code was downloaded to the tar-
get, NV variables are initialized with their default values if no matching data
are available in the NVRAM. No matching data means that the NV memory is
empty, inconsistent (verified via a checksum) or the NV data does not match
with the downloaded model (verification via NV identifier).

In case matching data is available in the NV memory, the variables are initial-
ized accordingly before the experiment can be started (Start ERCOS).
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Stopping the simulation : When the simulation is stopped (Stop ERCOS),
the most recently saved values of the NV variables are persistently stored inside
the NVRAM. Even if the target is powered off or if the code is downloaded
again, the simulation can proceed with the most recently saved values of the
NV variables.

As mentioned before, the NV variables are periodically saved to the NVRAM in
auto-update mode. To make sure that the current values—not the values from
the last cyclic update—are available in the NVRAM, the API function

void nvramUpdateMemoryExit (void)

should be called at the end of the Exit task (task with application mode inac-
tive).

If there are no NV variables inside the current model, the NVRAM content
remains unchanged.

Model with NV variables inside the FLASH memory: A  simulation
model with NV variables inside the FLASH memory of the simulation controller
is booted when power on occurs. The potential matching NV data is used for
initializing the NV variables before starting the simulation.

Display whether model is running on default NV variable values:
Whether the model is running on default NV variable values (as specified in the
ASCET data editor), or whether the variables are initialized out of the NVRAM,
can be determined in two ways. In the experiment environment, an info mes-
sage is written in the Target Debugger window. From within the model, the API
function

uint8 nvramCheckForInitializedVars (void)
provides the same information.

Clearing the NVRAM content: To prevent the initialization of a model with
the NV content (if the program identifier is matching), it is possible to clear the
NV memory content. This enforces the initialization of the NV variables with
their default values. This feature is currently not supported by the GUI. How-
ever, the API function

uint32 nvramClear (void)

allows to reset the NVRAM from within the model (see chapter 12.3 "API
Functions (NVRAM)").

Data Consistency

When the simulation is interrupted by power off or a system crash, the NVRAM
contains values of the NV variables. The relevance of these values depends on
the time of the last automatically or manually (from within the model) trig-
gered saving.
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To guarantee the consistency of the NVRAM content in case of an unexpected
termination of the simulation, different strategies can be used as introduced
below.

The consistency level can be set with the following API function:

uint32 nvramSetConsistencyLevel (T consistencyLevel
level)

No consistency: The NVRAM update is done without respect to consistency
within NV variables and between individual NV variables.

Low level consistency (single variables): Low-level consistency means
that the data consistency within NV variables (scalars, arrays and matrices, but
not characteristic lines/maps) is guaranteed.

It must be noted here that the update of characteristic lines/maps cannot be
done atomically (in the sense of low-level consistency)

High level consistency (among variables, after task completion):
High-level consistency means that all NV variables are updated in the idle task,
without interruption by the model.

The update for a set of NV variables should be atomic. A self-learning algo-
rithm, for example, works on several variables, and it must be guaranteed that
data for different variables in the NVRAM come from the same calculation
cycle.

Model-controlled consistency (among variables and over multiple tasks
cycles): The high level consistency mechanism guarantees consistency only if
manipulations of NV variables are done within one task cycle. There may be
cases where this manipulation lasts several task cycles (e.g. the update of an
adaptive characteristic, done in several tasks). The ES1135 firmware cannot be
aware of this, and therefore the model must control the NVRAM update.

For this purpose, the automatic update can be disabled by the following func-
tion:

uint32 nvramDisableAutoUpdate (void)

The manual update of the complete set of NV variables can be started with this
command:

uint32 nvramManualUpdateBackground (void)

Even the manual update it is not allowed to block the whole system, and thus
change the real-time behavior, until the update is finished. Therefore, the func-
tion for manual update returns immediately and the update is done in the
background. The model can poll the status of the manual update with the
following function:

uint8 nvramCheckRunningUpdate (void)
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The function returns true if the update is running. The user, or the model, is
responsible that the NV variables are not modified during the update.

The manual update mode can be disabled with
uint32 nvramEnableAutoUpdate (void)
A selective update of NV variables is not supported.

If there are no NV variables inside the current model, the NVRAM content
remains unchanged.

Defective NVRAM content: In case of defective NVRAM content, e.g. if
the checksum test failed, the user is warned. This is done textually in the exper-
iment environment (or the ASCET monitor window).

NVRAM Cockpit

The NVRAM API (see chapter 12.3) offers several functionalities to control the
NVRAM update. During experiment, these functionalities are available in a spe-
cial window, the NVRAM cockpit. Changes applied via the API functions are
transferred to the NVRAM cockpit, too.

To work with the NVRAM cockpit:

e In the experiment, select Tools - NVRAM
Cockpit

or
e click on the Open NVRAM Cockpit button.
The NVRAM cockpit opens.

% NVRAM Cockpit =] E3
—Opkions

Update Interval [sec]:

Consistency level: ILDW Consistency j Clear MYRAM |
—Time since last Update [sec]
0 Update Mow |

[ Status
Mon Yolatile Variables initialized From NYRAM:

MYRAM Update running: 0

|i Mo errors S

e Use the control elements according to your

: ’i{ needs.
e Close the NVRAM cockpit with Close.
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The NVRAM cockpit contains the following control elements:

Update Interval [sec]
Use this slider to adjust the interval (in seconds) for the automatic

update of the NVRAM content. You can set up to 30 seconds; an inter-

val of 10 seconds is predefined.
The slider is activated only when automatic update is switched on.
Auto Update

This button switches the automatic update on and off. Automatic
update is switched on if the button appears impressed (a), and
switched off if the button appears upraised (b).

(@) eo =5 =0 (b) zn =z =

Note

The automatic NVRAM content update works only while the experiment
is running. Once you have stopped the experiment with Experiment —
Stop OS or with the Stop OS button, the NVRAM content can no longer
be updated automatically.

e Consistency level

Use this combo box to select the consistency level of the update; see
also "Data Consistency" on page 74.

e (Clear NVRAM

Use this button to delete the NVRAM content.

When you click Clear NVRAM while the automatic update is running,
the NVRAM content is deleted, but it will be written again after the
next update interval at the latest.

¢ Update Now

The

Use this button to start the NVRAM content update manually.
This button is only available when automatic update is switched off.

Note

The manual NVRAM content update works even if you stopped the
experiment with Experiment — Stop OS or with the Stop OS button.

NVRAM cockpit contains the following displays:

Preparatory Measures
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Time since last Update [sec]

This bar display shows the time elapsed since the last update. The
entire bar corresponds to 30 seconds; if this time is exceeded because
automatic update is switched off, only the number is increased.

The counting of seconds continues even if the experiment is stopped,
because time continues. Only a manual update after stopping the
experiment resets the counter, which starts anew.

The bar is green as long as the time since the last update is less than
305, and red if this time is exceeded. Exception: The experiment was
stopped (Stop OS) prior to the overflow; in that case, the bar turns
yellow upon overflow.

Non Volatile Variables initialized from NVRAM

This display appears light-green if the NV variables are initialized with
the NVRAM content (a), and dark-green if the NV variables are initial-
ized with their default values (b).

(a) Mon Yolatile Yariables initialized from NYRAM: O
(b) Mon Yolatile Yariables initislized from MYRAM: o

NVRAM Update running

This display appears light-green if an NVRAM content update is cur-
rently running.

HRAM Update running: Q

The following tips are useful for working with NVRAM.
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6.2.2

State variable as non-volatile

The enhanced NVRAM support includes the possibility to assign the
non-volatile attribute to the sm state variable of a state machine. To do
50, right-click on the sm variable in the "Elements"” list of the state
machine editor and select Settings — Non-Volatile from the context
menu.

l"iZ' State Machine Editor for: SM01_DataGenerator [ Main ]| Project: SM01_DataGeneratd
File Edit “iew Ingert Build Extraz Tool: ‘Window Help

[ 0 2lzon mE8sb
—I r

Outline |Navigati0n I Da Cut e

P | [Eapmy [ErlHE

T % EEs] [

= (B2 @ selfsmon_p, e . f—————

T Bl enable::lc
e Ml mode:ico Flaraine F2
E B output::c Feplace Componett...

C W PMniicon
? ¥ PMx:icon
? ¥ PStepiicc

c @ value:co Blopertics... Eirl Gt [\

= e

[ pen Campanent. .
[tz .

Actual size of multi-dimensional elements

The actual size ("current size" attribute) of multi-dimensional elements
(array, matrix, characteristic line/map) is saved in the NVRAM.

Changes of the actual size in the model (offline) become valid in the
downloaded program only after the NVRAM content is deleted (e.g. via
the NVRAM cockpit, or if the NVRAM content is inconsistent with the
program.

Flash project with NVRAM on the ES1000

Bear in mind that the program in the Flash memory is launched each
time the ES1000 is started. If this project uses NV variables, it uses the
NVRAM. A subsequent download of any other program containing NV
variables leads to an (unexpected) reset of the NVRAM content.

Watchdog

To integrate a safety concept for the rapid prototyping system, the ES1135
offers a hardware watchdog function. The watchdog is an independent con-
trol unit that monitors the main ES1135 processor. For that purpose, a pre-
defined data sequence is written periodically to a memory cell (watchdog
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service register). After a maximum time (watchdog period) without successful
write access (watchdog service) to the watchdog service register, an exception
handling (event) is triggered in the processor.

The ES1135 HW watchdog can be operated in two modes:
1. Safety-oriented mode (safety mode)

2. Flexible mode with more functions (Reduced Safety Mode Enhanced
Function, RSEF Mode)

In the RSEF mode, the following watchdog settings can be re-configured at
runtime:

e Event configuration

Defines the exception handling in case of watchdog expiration. The
watchdog can also be disabled via event configuration.

¢ Watchdog period

Defines the time until the watchdog expires if no new watchdog ser-
vice occurs.

e Switching modes

The safety mode is switched on with an arbitrary watchdog period and
vent configuration. After that, this mode cannot be reconfigured or
left. Therefore, the watchdog service should be set up in advance in a
way that no undesired watchdog event occurs.

After the supply voltage is switched on, the watchdog is set to RSEF mode and
switched off.

Watchdog Service

The Watchdog must be serviced before it expires. Otherwise, the selected
watchdog event occurs. It is the task of the model designer to put the call of
the service function at a place, where a malfunction of the model can be
detected.

The Simulation Controller firmware provides an automatic watchdog servicing
mechanism, which services the watchdog every 30 ms if interrupts are not
disabled by the model. Thus, assumed that operating system is running cor-
rectly, the watchdog will be serviced regularly (if feature is enabled). This will
be sufficient in many use cases.

Interrupt Control

For debug and supervision purposes in particular, it is possible to configure the
watchdog to trigger a simulation processor interrupt on watchdog timer expi-
ration.
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The interrupt may either be polled or routed to the internal interrupt controller.
A watchdog interrupt is latched and needs explicit acknowledging. Functions
for fast disabling and enabling of the interrupt source are available. These
function only have effects on the interrupt propagation.

The watchdog interrupt is mapped to a HW Task inside ASCET. Inside the
ASCET OS editor, the task type Interrupt and the ISR Source Tnt2 must be
selected.

Graphics  ©3 |Formulas I Impl, Type | Camm, I Binding I Files I

Preemp, Levels | 20 i’ Coop. Levels IZD i’ ¥ Enable Monitaring

Application Modes

Settings for: Handler

- Init {active) Type Inkerrupt 'I

&' 7 - NoServe (active)
£ 3 - Stat {active) P 0 =

- Config {active) Scheduling cooperative ¥
- Intpall {active) ISR Source m

# 6 - Handler

0 - inactive
1 - active [START/CT]

Processes

[ , Feriod 0,005 5]
l‘ watchdog_mod: watchdog_ma - = g handier_proc: watchdog_mod
& 7 - Exit (inactive) Delay =]
== Max., number of 0 i’

Activations

[T Eutastart

I~ Deadiine [s]

4 j [~ Min. Period [s]
™ Unused processes only 4 |d pre-/post hooks none vl

The watchdog handler is running below the ERCOSEK level but above other
HW interrupts (e.g. from VME Bus), thus the watchdog interrupt is handled
even if another HW interrupt is currently handled. Interrupt acknowledgement
is done inside the ES1135 firmware, it should therefore not be done inside the
handler task. The available set of ERCOSEX calls in the handler task is not
restricted.

When a watchdog interrupt occurs, the watchdog is automatically restored
from the overrun situation after 250 ps, restarting a new cycle with the previ-
ously selected period. This restoration time may be shortened, by performing a
normal watchdog service with wdService ().

A detailed description of the watchdog APl is given in chapter 12.4 " APl Func-
tions (Watchdog)" on page 353.
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6.2.3 LEDs

The LEDs on the ES1135 front panel are divided into system LEDs (M, I, S, F, A,
L, S) and freely programmable LEDs (1, 2, 3).

(®p

Fig. 6-2 ES1135 — Front Panel
The system LEDs are described in the hardware manual.

The programmable LEDs can be accessed either via RTIO (device EST135-LED,
see chapter 10.2) or via the program interface (see chapter 12.5 "API Func-
tions (ES1135 LEDs)")

6.2.4 Cache-Locking

Depending on whether the reapective function are placed in the main memory
or the cache of the ES1135, noticeable runtime differences an occur for short-
period tasks. For highly time-critical applications, these differences can be
intolerable.
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As a remedy, ASCET-RP V6.0 provides the possibility to mark highly tme-critical
parts of the model and thus make sure that they are always available in the
cache. This procedure is called cache locking. The second-level cache, or L2
cache, which is divided into four separate units (fourfold assiociative cache, 4-
ways), is used for that purpose.

You can mark individual variables or parameters, as well as entire methods or
processes (cf. page 83). Components can be marked, too; this mark is adopted
by the elements of the component, if applicable (cf. page 84, 84, 85, 86).

The mark is part of a particular implementation. In another implementation,
the same object can have a different mark.

The following restrictions exist for cache locking:

e Up to 3 units of the L2 cache can be reserved for cache locking (cf.
page 86). At least one unit remains free for the unmarked parts of the
model.

¢ The associativity of the cache can make it impossible to keep all marked
model parts permanently in the cache, even though cache space is
available. In that case, an error message is issued during experiment.

This problem occurs rarely for code, but frequently for variables and
parameters. It is thus recommended to mark code for cache locking.

® A cache unit cannot be further divided. If the model parts marked for
cache locking occupy 2.5 units, the free half unit cannot be used oth-
erwise.

e If parts of the cache are reserved for cache locking, less cache is avail-
able for the unmarked model parts. Runtime losses can occur.

Three settings are available for cache locking:
Automatic Variables, parameters, methods and processes adopt the set-

ting of the parent component. This is the default setting.
For components, Automatic is the same as Of £.

On Cache locking is switched on.
Off Cache locking is switched off.

Set cache locking for variables, parameters and methods/processes:

e Open the implementation editor for the ele-
ment.
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In the "Cache Locking" combo box, select the
desired setting.

Settings for individual elements, methods and
processes overwrite the settings for compo-
nents.

Note

For characteristic lines/maps, the setting in one
tab ("Value", "X Distribution", "Y Distribution")
is adopted for the other tabs, too.

Set cache locking for a component:

Open the implementation editor for the com-
ponent.

Open the "Settings" tab.

In the "Cache Locking" combo box, select the
desired setting.

The selected setting is adopted by all ele-
ments, methods and processes with the
Automatic setting.

The setting is not recursive, however, it does
not apply to included components.

Set cache locking for an included component:

Note

This procedure is recursive, i.e. it affects included components.

or
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In the "Outline" tab of a project or compo-
nent editor, select an included component.

Select Edit — Set Cache Locking — <set-
ting>



select Set Cache Locking — <setting> from
the context menu of the included component.

A confirmation window opens that lists the
selected component and its included compo-
nents.

% Confirmation required 0 ] B

The Cache Locking Attibute <0n> iz et for the following components:

1) and

Cancel |

Select the components to which you want to
assign <setting>.

Click OK.
The setting is assigned to the selected compo-
nents. In the components, it is adopted by all

elements, methods and processes with the
Automatic setting.

Set cache locking in the OS editor:

In the OS editor ("OS" tab of the project editor), you can select a task and set

cache locking for the modules

Note

whose processes are included in the task.

You cannot, in this way, set cache locking for individual processes. If the
processes of a module are assigned to different tasks, you can still make only
one setting for all of them in the OS editor. Setting cache locking for indlivid-
ual processes is explained on page 83.

or

Open the OS editor.
In the "Tasks" pane, select a task.

Select Task — Set Cache Locking — <set-
ting>
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select Set Cache Locking — <setting> from
the context menu of the task.

A confirmation window opens that lists the
parent components of the processes in the
selected tasks, as well as the included compo-
nents.

Confirmation required

The Cache Locking Attibute <0n> iz et for the following components:

Cancel |

Select the components to which you want to
assign <setting>.

Click OK.

The setting is assigned to the selected compo-
nents. In the components, it is adopted by all
elements, methods and processes with the
Automatic setting.

Set cache locking globally for a project:

In the project properties, "Experiment Code" node, you can switch on/off
cache locking for the entire project.

3| E w B
i@ "l &
Project Properties
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In the project editor, click on Project Proper-
ties to open the "Project Properties" window.

In the "Experiment Code" node, activate the
Cache Locking option to switch on cache
locking globally.

In the "Experiment Code" node, deactivate
the Cache Locking option to switch off cache
locking globally.

Note

The following options are only vailable if cache
locking is activated.



Project Properties
File “iew

e Activate/deactivate the Cache Lock Code
option to switch on/off cache locking for
code.

e Activate/deactivate the Cache Lock Data

option to switch on/off cache locking for data.

In the "Used Cache Size" combo box, select
the number of cache units reserved for cache

locking.

0 kB 0 units
256 kB — 1 unit
512 kB — 2 units

768 kB — 3 units

- (O] x|

—Experiment Code

= Project Properties
ASAM-ZMC
=] Build
05 Configuration
[ Code Generation
Integer Arithmetic

fE <periment Codel
Production Code
= Optirnization
Statemachine

System Software

[¥2 Max Number of Laop Itel 1000 é’
fig [~ Data Logging

fig ¥ Protected Vector Indices

fig ¥ Use OID for Generation of Component Names

fig ¥ Add Comment with Specification Info for each Element

@'7 Cache Locking

J

fig ¥ Cache Lock Code

fig ¥ Cache Lock Data

&E Used Cache Size |?68 kB -

Click OK to close the window and accept your
settings.

The setting is adopted by all elements, meth-
ods and processes anywhere in the project
with the Automatic setting.

The RTIO Package described in this manual is either available for or a constitu-
ent part of the following software products:

e ASCET Version 6.0.1 and higher with an installed add-on ASCET-RP
Version V6.0.0 and higher.
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6.3.1 System Root Path

With ASCET-RP, a new target directory ASCET6.0\target is installed in the
subdirectory of your ASCET installation. The system root path must be set to
the target subdirectory.

To determine the system root path:

The system root path is set in the "Build" node of the ASCET "Options" dialog

window.
e In the ASCET Component Manager, select
Tools — Options.
The "Options" dialog window is displayed.
Ed Options =] S
File “iew
I ll —Build
= E3 options rethes
—[ Appearance & Code Preview Path |°f’°ASCET°-"°".DUCG9n".COP". g
—— - :
= ;ults . Code Generation Pathl ASCET%\CGen), .
e ———————————————————
—— Documentation L, Target Rook Path |°.-"oASCET°.-"o'|,Target'l, . )
— & Editors -
R— L, Specific Path |°.-"oASCET°.-"o'I,SpeciFic'I, l
Experiment s [ wirite Project Files on build

M E3 External Tools

—& Hardware I™ Keep files in Code Generation Directary

[ 2]

— & Inkegration

Configure Code Generation Messages

il il Syskem DeFauItsl
Code Preview Path: :I

Path for generated code preview files

LI—I LI Codn Coannratinn Dathe LI

OF | Cancel |

e \TARGET must be selected as "System Root
Path" in the "Options" dialog window.
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6.3.2 C-Code Module

Every ASCET project, for which an RTIO hardware link is to take place, requires
a separate C-Code module that has to be generated in the database.

Note

Unlike previous RTIO versions, there are no limitations in terms of the mod-
ule name ("HWC") in the database, i.e. all names are permissible.

6.3.3 Project

There are a few points that have to be taken into consideration, however, for
an RTIO hardware link to be executed:

e A generated C-Code module has to be added to the project which can
be used exclusively for RTIO code generation (see previous section). The
module must contain the instance name "HWC".

¢ The required target type has to be selected in accordance with the type
of system controller used (ES1130 or ES1135).

e The task list in the "OS" tab of the project editor should contain the
following tasks so that the RTIO link can be executed as easily as possi-

ble:
Task Name Task Type Application Task
Mode

Init Init active Required by the RTIO frame-
work to initialize the hard-
ware drivers

Config Software active Required by some hardware
drivers for reconfiguration

Exit Init inactive Required for releasing driver

resources

Some hardware components also need additional tasks—this is looked
at in more detail in the description of the relevant components.

e All messages the RTIO HWC module uses to communicate with the
other components in the project (other modules, global messages),
have to be generated by the counterpart as "EXPORTED". This is gen-
erally the case for send or send-receive messages but you must ensure
that this is executed explicitly for receive messages.

Unlike previous RTIO versions, messages generated within hierarchic
modules can now also be accessed.

Preparatory Measures
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7.1

HWC Editor

The HWC editor is the heart of the RTIO framework and is used to define and
describe hardware configurations.

Opening the HWC Editor

First of all, the Project Editor must be opened on the required ASCET project.
Providing the RTIO Package has been installed correctly, the Tools menu in the
menu bar contains the RTIO submenu. The HWC editor can now be opened
using the menu functions Open Editor or Open Editor with.

The first time the HWC editor is opened within an ASCET session it takes a little
longer as a few system components have to be loaded. (To speed up system
start and save resources, some system extensions are only loaded when they
are actually needed.)

If the HWC editor was opened with Tools — RTIO — Open Editor, a search
is executed in the "Files" tab (File Container) of the ASCET project for an
HWC . HWX file.

If there is such a file, it is automatically loaded in the editor. The HWC . HWX file
is always the one with which the last code generation of the HWC module was
executed.

Graphicsl s I Formulas | Impl. Typel Camn, I Binding  Files |

Mame Size Date Abstract
D ES1222 HwWC 24541 Bytes |21.03,2007 11:29:25 [%CGEMNY:)

1443 Bytes  (03.06.2004 17:02:00 |%CGEM:,
D Hw'C, Hy', G4 Bytes 13.10,2004 11:43:13 | %CGEN:)

The menu function Open Editor with allows the user to select a specific hard-
ware configuration file to be loaded instead of loading HWC . HWX.

As an alternative, you can open a particular * . hwx file from the "Files" tab of
the project editor. To do so, highlight the file and select the Project Files —
Edit menu option or the Edit context menu.

Note

Existing hardware configuration files using the old * . hwc format can still be
read, but you must use the * . hwx format to save changes.
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7.2 Controls

This section describes the HWC editor controls.

m'ES1222.HWX - HWC Editor =] S
File Edit ‘iew Estras
DOH BEBEEE X mn s 3|
Items.: Globals |Gr0ups I Signals I Mappings
B 1B HwCs Hae
L5 @esizaEsim Option Value
I—E| ﬁ ES1222-CAN:Es1E22can Marme Canio_2
=] ﬁ CAN-CTRL: :Canctrl_L Import AN DE File [Dait...]
m] FECAN-IO::Canio_I Automatic Mapping [Dolt..]
= ﬁ CAN-CTRL::Canctrl_2 Generate Receive Debug Signals no
| | ©
Please set a name for the device. ;I
102] Hardware Systems MOTE: This name must be a valid ANSI-C identifier and it must be
@ Sy unique within the whole item tree! LI
ﬁ Subsystem
ﬁj' Bz Accepk | Reselt |

The user interface consists of a toolbar, an "ltems" list and a set of tabs which
are used for most modifications and entries.

A text field below the tabs contains short information about the selected row.
The Accept or Reset buttons are used to adopt or reject changes, respectively.

7.2.1 Toolbar

This section contains a description of the functions that can be activated using
the buttons in the toolbar.

Note

For a more precise description of the individual functions, please refer to the
section "Main Menu" on page 96.

To create a new hardware configuration:

I_'hl e C(Click on the New button to create a new
hardware configuration

or

e select File - New.
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To open a hardware configuration:

£

or

Click on the Open button to open a hardware
configuration

Select File — Open.

To save a hardware configuration:

EH

To expand all items:

or

Click on the Save button to save a hardware
configuration,

select File — Save.

Select File — Save As to save the hardware
configuration with an arbitrary name.

=

To collapse all items:

or

Click on the Expand all button to completely
expand the "ltems" list,

select View — Expand all.

=

To set HWC options:

or

Click on the Collapse all button to collapse
the "ltems" list as far as possible,

select View — Collapse all.

To search for hardware:

or

Click on the Options button to open the
ASCET options window in the "Hardware
Configuration" node or one of its sub-nodes,

select Extras — Options.

&

or

To search for connected hardware, click on the
Search for Boards button,

select Extras — Search for Boards.
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To add a new item:

E:} e Click on the Add Item button to add a new
item to the list of items

e select Edit —> Add Item.

To delete an item:

x e To delete an item, select it in the list and click
on the Delete Item button

or
e select Edit — Delete Item.
To check the hardware configuration:

I% e Click on the Check Hardware Configura-
: tion button to check a hardware configura-
tion
or

e select Extras — Check Hardware
Configuration.

To start code generation:

"!-iELI ¢ (lick on the Generate Code For Current
: Experiment button to start code generation

or

e select Extras — Generate Code —
For Current Experiment.

To import a hardware configuration:

5 e Click on the Import button to import a hard-
ware configuration

or
e select File — Import.
To export a hardware configuration:

i} e Click on the Export button to export a hard-
ware configuration

or

e select File - Export.
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7.2.2

7.2.3

"ltems" List

The tree-like "Items" list is used to define and display the hardware structure.

The term item generally refers to a hardware configuration element. This can
either be an entire board or a unit for a specific function.

Note
Hardware is specified completely if every end node of the hardware tree is of
the type "Device".

The table to the right of the "Items" list always shows the settings for the

selected item.

Configuration Tabs

Depending on which item is selected in the items list, different tabs are dis-
played which can be used to make individual settings for the items.

If the selected item is a "Device", 4 tabs are displayed; all other item types only
have one tab, "Globals".

The task division of the tabs can be explained as follows:
¢ Globals

This tab contains all the global settings that refer to the item (e.g. VME-
bus address of the /O board).
e Groups

This tab contains all the settings that refer to a signal group (e.g. gain
factor for a multi-channel A/D converter or the identifier of a CAN mes-
sage).

Note

All signals in a signal group have the same transfer direction (send or
receive) and are acquired at the same time or interval. This is how it
is easy to recognize a signal group.

e Signals
This tab is used for all signal-specific settings (e.g. conversion formula
for a signal).

e Mappings

This tab is used to define the allocation between a signal and an ASCET
message. The RTIO data flow between the HWC module and the rest
of the model can also be controlled and manipulated here.
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95



96

For more detailed information on tab settings, please refer to "Configuration
Tabs" on page 117.

In addition to this, each tab also has the two buttons, Accept and Reset,
which should be used as follows.
Accept:

As soon as a tab is opened for the first time, or reopened, a copy is made of
the data set in it: this is then displayed in the data table. Any modification of
the data made by editing the relevant cell(s) only changes the copy of the orig-
inal data.

Once editing has been completed, the user has to explicitly write the changed
data back to the original data by activating the Accept button or he/she is
prompted to do so before being allowed to close the tab:

& Something iz modified.
\E‘) Do you want to zave the modifications via ‘Accept'?

<r'es> to accept modifications.
<M to reset modifications.
<Cancel> ta return to modified page.

Yes Mo | Cancel |

This mechanism is necessary to guarantee a consistent data set at all times as
there are sometimes multiple dependencies to be taken into consideration
within the "Items" structure.

Reset:
This button resets all modifications made after the last clicking of Accept.

7.2.4 Main Menu
This section describes the menu items in the individual menus.
HWC Editor



"File" Menu

File - New

Generates a new hardware configuration. If changes have already been
made to an existing hardware configuration but not saved, you are
asked the following question:

& Something has been modified in the RTIO configuration!
\E‘) Do you want ta zave the hardware configuration before resuming this action?
WARMIMG: The current configuration will be lost, if you press Mo’

Ja I Mein | Abbrechen |

If you confirm by pressing Yes, the configuration in the Project File
Container may be saved. Pressing No deletes the configuration just cre-
ated and generates a new hardware configuration. Cancel terminates
the process.

File — Open

This menu function opens the "Open Hardware Configuration File"
window. The "Select from Project Files" list displays all the files of the
selected type contained in the Project File Container. Here, you select
the file that is loaded in the HWC editor with OK.

@Dpen Hardware Configuration File x|

Select from Project Files:

File Type:
¥ML Hardware Configuration (*, b j

Ok I Cancel |

Note

The HWC . HWX file has a special significance: this file is always gener-
ated implicitly or overwritten when code generation is started in the
HWC editor.

The old * . hwc format can still be read, but you must use * . hwx to
save changes.

HWC Editor
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HWC Editor

File — Save

Saves the hardware configuration under the same name in the File
Container in the ASCET project.

File — Save As

Saves the hardware configuration under a new name in the File Con-
tainer in the ASCET project. For that purpose, enter the new file name
in the "Filename" field. The * . hwx format is preselected; it cannot be
changed.

E Save Configuration File As x|
Project Files:

ES1222. b

HWWC HWR

Filename:

File Type:

IXML Hardware Configuration {*, b j

ol I Cancel |

The "Project Files" list contains the existing files. To overwrite one of
them, click on the name. The file name is written into the "Filename"
field. When you klick OK, the new hardware configuration is saved
under the existing name.

File — Save Item as Template

This function saves the settings of the item just selected as a template
for all items of this type (see Use Item Templates in the menu
Extras — Options on page 107).

Note

The hardware configuration is stored in the XML format * . itx by

default.
The * . itp format from older versions is no longer available.



It opens the "Save Item As Template" dialog window which can be
used to copy the item to the required directory as a template. To do so,
enter the required path and filename. The *. i tx format is prese-
lected; it cannot be changed.

Note

When the dialog window is opened, the file path already set under
"“Template Path" in the "Options" settings is always set as file path.
However, you can enter any path.

The suggested file name, however, must not be changed.

File — Import

A hardware configuration can be read by the file system using the
Import interface. To do so, select the file type (* . hwx or * . hwc) in the
"Import Hardware Configuration" window, select a path and, finally,
the file you want to import.

Existing hardware configurations can be read provided they were cre-
ated with ASCET TIP Exp V4.0.0 or later.

File - Export

A hardware configuration can be exported to the file system by speci-
fying a new file name and a file format. Three file formats are available.

The * . hwx format is used for exchanging and archiving hardware con-
figurations; while the * . csv (comma separated values) format serves
documentation purposes and can be displayed in spreadsheet applica-
tions.

Note

the hardware configuration is stored in the XML format * . hwx by
default.
The * .hwc format from older versions is no longer available.

File — Exit

This menu item closes the HWC editor. If the system detects that a
modified hardware configuration has not been saved, it is now possible
to save it before the Editor is closed.
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"Edit" Menu

HWC Editor

Edit — Copy — Item(s) (<CTRL> + <C>)

This menu item creates a copy of the selected item with its subtree (if it
has one) and transfers it to an internal buffer of the HWC editor.

The buffer is valid as long as the HWC editor is open.
Edit —» Copy — Item(s) For Export

This menu item works like Copy — Item(s), but the copy is written to
an external file (* . hsx). This function is useful for swapping subcon-
figurations.

Note

the subtree is stored in the XML format * . hsx by default.
The * .hws format from older versions is no longer available.

Edit —» Copy — Item Data

This menu item copies the data of an item to an internal buffer (this
function does not apply to entire subtrees). This function can be used
to swap settings between two items.

Edit — Paste — To Selected Item (<CTRL> + <V>)

This menu item adds an item copied using Copy — Item(s) (perhaps
with a subtree) below the item currently selected. The following must
be true for the function to work correctly:

1. The item types must correspond to each other; the only exception
to this is the possibility to swap item subtrees between system con-
troller items.

2. It has to be possible to add the item or the subtree below the
selected item (the same is true here as with Add Hardware Item).

Edit — Paste — To Selected Item From Import

Works exactly the same as Paste — To Selected Item, but the copied
part is read from the required file. The same restrictions apply as with
the previous menu item.

Edit — Paste — Data to selected Item

Overwrites the data of the previous item with the data written to the
buffer with Copy — Item Data.

Unlike the previous Paste menu items, it is also possible to swap data
between similar or compatible items (a list of compatible items can be
found later). This function is possible if the type of item selected is the
same or compatible to the type from which the data was copied. In



addition, the structure has to be virtually identical; i.e. the number of
rows in the tables in the "Groups"”, "Signals" and "Mappings" tabs
has to correspond.

Edit > Add Item (<INS>)

This menu item allows you to add a new hardware item to the hard-
ware configuration.

A selection list is displayed which displays all available items on the hier-
archy level immediately below.

Available ikems:
ok

ES1201-ETK
ES1222-CaN

ES1223-LIN Lc'all
ES1231-ETK
ES1232-ETK
ES1300-AD
ES1301-AD
ES1303-4D
ES1310-DA
ES1320-CB
ES1325-DI0
ES1330-PWM

{ES1135-LED)

The selected item is then added to the hardware configuration accord-
ingly.

Note

Depending on the configuration, the process of adding an item may
be aborted and an error message issued even if the item has been
selected successfully. This happens, for example, if the available
resources (ports, slots) are already being used or if a specific adding
sequence is obligatory.

Edit — Delete Item (<DEL>)

This menu item allows you to remove the marked item from the hard-
ware configuration.

It is not possible to remove the top item in the hierarchy of the "Hard-
ware Interface Manager" type.

Edit —» Move Item Up (<CTRL> + <U>)

This menu item is used to change the item sequence within a hierarchy
level in the hardware configuration. The menu item moves the selected
item one element up.
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HWC Editor

Edit > Move Item Down (<CTRL> + <D>)

This menu item is used to change the item sequence within a hierarchy
level in the hardware configuration. The menu item moves the selected
item one element down.

Edit > Add Row Before

This menu function is only available for items of type "Device" if their
number of signal groups or signals can be changed dynamically.

Note

The system frequently limits the table size. In these cases, the menu
functions for adding and deleting table rows are disabled.

The following must be true for the menu function to be available and
selectable (not locked):

1. Item of type "Device" is selected which has "dynamic" features
(e.g. CAN-IO device)

2. The "Groups" or "Signals" tab is selected
3. Anentry from the "No" column is selected (1st column in the table)

The menu function adds a line before the selected cell or the selected
area.

Note

As this is about structurally changing the table, changes via Edit —
Add * and Edit — Delete * cannot be undone using the Reset
button.



Example:
A line is to be added in the "Signals" tab in front of the selected cell
area (no. 3-4); i.e. line 3 (signal "Signal 6") is newly created.

@ES1222.HW’X - HWC Editor = =] S
File Edit ‘iew Estras

OO H|EE D X (meE 3]

Items.: Globals I Groups  Signals |Mappings
B 1B HwCs Hae
=] @E5113X“E5113U Mo.|Group Signal Farmula Signall7 (7 |7 |7 |7 |7
=] ﬁ ESizz22-CAM:Es1Z222can Tvpe |7 |6 |5 |4 [3 |2

= ﬁ CAN-CTRL::Canctrl_t 1 |MSiE_100 |veansendllog JF(phys)i=phys|bool
[m] ﬁECAN-IO::Canio_I 2 |MSG_100 |vcansendZoont fF{phys)i=phys|uink

=] ﬁ CAN-CTRL::Canctrl 2 M5G_101 |vcansendIRG  [F{phys)i=phys|uint
O FECAN-IO::Canio_Z 1M5G_101 |Signald Fiphrys):=phys|int
5 [M5G_101 |Signals Fiphrys):=phys|int
J [ 31 | | T
(0=
= Hardware Systems I =]
! System [l
ﬁ Subsystem
ﬁj' Bz Accepk | Reselt |
Fig. 7-1 HWC editor with a marked area in front of which a line is to be
inserted
@ES1222.hwu - HWC Editor =] S
File Edit ‘iew Estras
DU H BEEOC X% 6]
Items.: Globals I Groups ~ Signals |Mappings I
B 1B HwCs Hae
I_E| @E5113X“E5113U Mo, |Group Signal Formula Signall? (7 |7 |7 |7 [7 |7 |~
= ﬁ ES1222-CAN:Es] Type |7 |6 |5 |4 [3 [2 [1
= ﬁ CAN-CTRL: 1 |M3G_100|vcansendilog JF{physi:=phys |bool
I—D &= canios: | |2 |MSGE_100 |veansend2cont | i(phys):=phys |uint
=] ﬁ CAN-CTRL::C mMSG_IDD Signalé Fiphrys):=phys [int
I—D FECAN-IO:: 4 [M3G_101 |vcansendIRQ  Jfiphysi:=phys |uint
5 |MsSiE_101 |Signald Fiphrys):=phys [int
6 IM3G 101 |Sianals Fiohvs):=phvs lint hd
T N | O .
2] Hardware Systems =]
@ Syskem I ]
ﬁ Subsystem
= oeves _ | e

Fig. 7-2 HWC editor after a new line is inserted ("Signal 6" signal high-
lighted)
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Edit —» Add Row After

Works like Add Row Before, but a line is added after the selected cell
or the selected area.

Edit — Add Multiple Rows Before

Works like Add Row Before, but several rows can be added at a time.
The number of new lines to be inserted can be entered in a dialog box.

Edit — Add Multiple Rows After

Works as described under Add Multiple Rows Before, but rows are
added here after the selected cell or the selected area.

Edit — Delete Row(s)
Deletes the row or the area which is marked in the "No" column.

Note

One signal group or one signal must remain in the table for system
reasons. If you try to delete the last row, an error message is dis-
played.

"View" Menu

HWC Editor

View — Expand all

This menu function opens the tree structure in the "ltems" field as far
as possible.

View — Collapse all

This menu function closes the tree structure in the "ltems" field as far
as possible.

View — Show All
This menu function shows all options or columns that can be displayed.

The table of a tab can be structured so that some of the possible
options or columns are not shown by default. This has the advantage
that options not often used or rarely needed can be masked out and
the table is much clearer.

Note

If the table is confirmed with the Accept button and the hardware
configuration is saved, the reloaded table is displayed exactly as it
was saved, i.e. newly shown options/columns remain displayed.



View — Hide All Hidable

Is the opposite of the previous menu function, i.e. all options/columns
that can be hidden are hidden.

View — Hide Selected

Hides the currently selected option or column if it can be hidden.

"Extras" Menu

Extras — Map Item Signals

Opens the "Automatic Mapping" window; see "Automatic Mapping"
on page 155.

Extras — Check Item

This function makes explicit checking of all settings within the selected
item on the one hand and checking against the current ASCET project
on the other. This checking also takes place implicitly before every RTIO
code generation.

RTIO code generation is only possible when this check is completed
successfully. Warnings are permissible, but should be taken into consid-
eration in each individual case.

Extras — Check Hardware Configuration

This menu item makes explicit checking of all settings possible in terms
of consistency within the hardware configuration on the one hand and
checking against the current ASCET project on the other. This checking
also takes place implicitly before every RTIO code generation.

RTIO code generation is only possible when this check is completed
successfully. Warnings are permissible, but should be taken into consid-
eration in each individual case.

Extras — Generate Code — For Current Experiment

This menu item starts the RTIO code generation for the experiment cur-
rently selected in the ASCET project editor. The following steps are exe-
cuted:

1. The content of the entire HWC module is deleted (all processes
generated by the HWC module are removed from the task list).

2. All necessary elements are created in the HWC module (messages,
parameters, variables...).

3. The C-Code for the header and for the required processes of the
HWC module is generated.

4. All processes of the HWC module are sorted into the relevant tasks.
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Extras — Generate Code — For Phys. and Quant. Experiment

This function is exactly the same as the previous function with the dif-
ference that the code for the physical and quantization experiment is
generated in the HWC module.

Extras — Generate Code — For Phys., Quant. and Impl.
Experiment

This function is exactly the same as the previous one but code is gener-
ated here for the physical, quantization and implementation experi-
ment.

Extras — Item Code Generation On/Off (<CTRL> +<T>)

This function allows to switch on/off the code generation for a selected
item (and the structure below). By default, code generation is switched
on. When you select this function for the first time, code generation is
switched off, and the selected item (and the structure below) is crossed
out.

=] ||%]HWC::HWC

Lo @ Est13eEs11ax
[ == ES1303-AD+ Es1303ad
0 = ES1310-DA:Es1310da
= [ SEEE 31etk
L5 B eTk-cTRL: Etketd

] Sl ETK-BYPASS: (Etkbypass

i Es1325-010: Es1325din. .

When you generate code now, the crossed-out item(s) are ignored.

When you select Extras — Item Code Generation On/Off once
more, code generation is switched on again, and the symbol is no
longer crossed out.

Extras — Clear HWC Module

Deletes the entire content (elements and processes) of the HWC mod-
ule.



e Extras — Options
Opens the options window in the "Hardware Configuration" node
where the settings of the HWC editor can be modified.
E Options == E3
File  View
I ll —Hardware Configuration
= EZ Options Edit aptions for Files
& Appearance Edit aptions for Check
Build
— Defaults Edit options for Hooks
Documentation Edit options for HWC Code Generation
— [ Editors
Experiment Edit options for Templates
— Exh | Tool
_ Hm;rd:::r:a e Edit aptions for Signal Mapping
Edit nptions far Miscellaneous

—E

i | \i'=| System Default
Hooks 1 BN wstem Defaul s|
=

HWC Code Generation _I
Templates
Signal Mapping
Miscellaneous
Inkegration LI

[o]4 Cancel |

The nodes and their options are described below.
"Files" Node
Validate XML files

This option determines whether the XML code in *.hwx and *.1itx
files ist checked for syntactical correctness. When the option is acti-
vated, the reading process is aborted when a syntax error is detected.

Verify XML Checksum

This option determines whether the checksum is verified upon reading
*  hwx and * . i tx files. This checksum verification checks whether the
file in question was generated by ASCET-RP and not changed after-
wards. If the option is activated, a warning is issued when the check-
sum verification fails.
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Export ASAM-2MC for Bypass Items

If the option is activated, and the user performs an HWX export that
includes one or more bypass items, each ASAM-MCD-2MC file
assigned to these bypass items is exported to the same directory as the
* hwx file.

If the option is deactivated, only the * . hwx file is exported.
"Check" Node
After loading

Activates or deactivates implicit checking which is executed when a
new hardware configuration is loaded.

Before saving

Activates or deactivates the checking of the hardware configuration
executed automatically before a configuration is saved.

After "Accept”

Activates or deactivates automatic checking that is initiated when the
Accept button is pressed. For performance reasons, only the data con-
sistency within the tab currently selected is checked.

"Hooks" Node
Post Check Hook
Activates or deactivates the usage of an additional user-defined check
after the check via Check Hardware Configuration.
Note

The following three options are only available if Post Check Hook is
activated.

Post Check Command
Contains path and filename of the user-defined check command.
Post Check HW Configuration File

Determines where the hardware configuration is saved prior to calling
the command.

Post Check Log File

Determines where the file containing warnings and errors from the
user-defined check is stored after the execution. Messages in the log
file conform to the following format description:

<log message entry> --> <log message type> ': J
(' <location> ') >>> ' <log message>



<log message type> —--> {ERROR|WARNING}

<location> --> <hwc item name> '::'

<hwc item type> '"' <tab name> [' \ ' J
<column or row name> [' \ ' <row number>]]
<hwc item name> --> HWC item name as in |

hardware configuration

<hwc item type> --> HWC item type as in o
hardware configuration

<tab name> --> {'Globals' | 'Groups' | |
'Signals' | 'Mappings'}

t

<row or column name>--> Name of the row (for
'Globals' tab) or column (other tabs) |
to which the message belongs

<row number> --> Row number for tabs except |
'Globals'

The existence of the log file is be checked after command execution. A
non-existing log file is interpreted as error.

Post Generation Hook
Activates/deactivates the usage of user-defined code generation.

Note

The following three options are only available if Post Generation
Hook is activated.

Post Generation Command

Contains path and filename of the user-defined code generation com-
mand.

Post Generation HW Configuration File

Determines where the hardware configuration is saved prior to calling
the command.

Post Generation Log File

Determines where the file containing warnings and errors from the
user-defined code generation is stored after the execution. Messages in
the log file conform to the same format description as for “Post Check
Log File".

HWC Editor

109



110

HWC Editor

"HWC Code Generation" Node
Automatic Repair

Activates or deactivates the possibility of automatically recovering a
few errors discovered in the hardware configuration. This possibility is,
however, not supported very frequently at the moment.

Store HW Configuration in generated C-Code
If activated, the hardware configuration, in an XML format, is added as
a comment to the C code of the HWC module.

Note

A hardware configuration can be of significant size.

Log Level: silent / brief / verbode

Specifies the scope of the protocol which is generated in the HWC
code generation.

"Templates" Node
Use Item Templates

Activates or deactivates the use of item templates.

[tem templates are used to overwrite the default values specified by the
system with individual settings. When the Template option is activated,
the default values specified by the system are overwritten by the values
that were saved in the template directory (using the Edit — Save Item
As Template menu) each time items are added (using the Edit — Add
Item menu).

Template Path

This allows you to select the directory that is used to store the item
templates.

"Signal Mapping"” Node
Message Creation Target: Project / Module

This option determines whether ASCET messages generated during
automatic mapping are created in the project itself (Project, default)
or in one of the included modules.



Module Instance Name

This option is only effective when "Message Creation Target" is set to
Module.

Enter the name of the module for the generated messages in the input
field. You can use any module included directly or indirectly (in another
module) in the project. For modules in modules, the module names are
separated by a dor. If, e.g., module A contains module B, you enter
A. B if you want to create the messages in module B.

If the selected module is not included in the project, the following error
message appears:

Can't add Message '<msg name>', because module
'<module name>' doesn't exist in project!

Create Signal Type specific Messages

This option determines whether the signal type is considered when
ASCET messages are generated. If the option is set to yes, the model
type of a message is determined from the signal type or signal accord-
ing to the following table.

Device Signal type (CAN/LIN/ETK) or Signal Model
type of
message

CAN-IO, real cont

CAN-Bypass, uint? udisc

LIN-IO, 5

ETK-BYPASS,  int%, (s)int sdisc

ETK-BYPASS-  Bool, uint (only one Bit set to 1) log

ADV

ES1300-AD, (all signals) cont

ES1303,

ES1310,

ES1330-PWM

ES1135-LED,  (all signals) log

ES1320-CB/DIO,

ES1325-LED
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Device Signal type (CAN/LIN/ETK) or Signal Model
type of
message

ES1325-INPUT, Error State, log
ES1325-OUTPUT State

Active Time, cont
Additive Active Time,

Duty Cycle,

Frequency,

Inverse Duty Cycle,

Inactive Time,

Period Duration,

Ratio Active Time/Inactive

Time, Ratio Inactive Time/

Active Time

Counter Value, udisc
No. of Periods

a: If the formula of a bypass signal does not correspond to the identity,
an ASCET message of model type cont is generated.
b: only available for CAN-IO and LIN-IO

If the option is deactivated, messages of model type cont are gener-
ated in all cases.
Create Signal Direction specific Messages

This option determines whether the signal direction is considered when
ASCET messages are generated. If the option is set to yes, the signal
direction determines the message tybe according to the following
table:

Transfer direction Message generated in module/project
send send message

receive receive message

If the option is deactivated, send&receive messages are generated.



"Miscellaneous"” Node
Data digits before decimal point: 1...9
Data digits after decimal point: 1...6

These two options define the format in which the values in the "Data"
column in the "Mappings" tabs of the devices are displayed.

Representation: <Data digits before...>.<Data digits after...>
e Extras — Installed Items

This menu function lists all items currently supported by the system and
their hierarchic dependencies.

@ Item Information = O]x]

Installed item tree: (* = Driver location) -
HiwiC

ES113x
ES1135-LED *
ES1201-ETK

ETK-CTRL *
ETK-BYPASS
ES1222-CAN *
CAN-CTRL
CAMN-Bypass
CAN-IC

K|

e Extras — Search for Boards
Starts the automatic hardware detection, see chapter 7.3.

7.2.5 Context Menu ("Items" List)

In the "Items" list, you can use the following context menu.

Add ltem... Ing
Delete tem Del
Move ltem Up Chel-LI
Move [kem Diown Chrl-Dr
Copy 3
Paste 3

Save [tem az Template...

Check Item
Item Code Generation On/Off Chl-T

The context menu functions are also accessible via the main menu in the menu
bar. They are described in the previous chapters.
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7.3

Automatic Hardware Detection

In ASCET-RP V6.0, the HWC editor offers the automatic hardware detection,
an overview of the boards connected to the system, and their IO functionality.
You can display the overview, as well as insert boards from the overview into
the hardware configuration.

To start automatic hardware detection:

e Inthe "ltems" field, select an entry.
Bf{ e Click on the Search for Boards button

or

e select Extras — Search for Boards.

The detected hardware is displayed in the
"Search for Boards" window.

The "Search for Boards" window is similar to the hardware selection window
described in chapter 2.2.1.

% Search for Boards %]

Select items to insert into hardware configuration:

= 18] Hwe
=] @ ES1135 - SM:9900005 - <indirect via ES1120 - Name:MyAliasharme - SN: 10000163 -

—— &= ES1135-LED
& [ Estzzz-can [1D1]
e @ estzaz-ETK [1D1]

= [ ETk-CTRL-A0Y [Part 4]

&= ETK-EYPASS-ADY

1 ETk-CTRL-BAS [Port 4]
—— &= ES1303-4D [ID1]
—— &= ES1310-D4 [ID1 § £10000h]
@ W Es13zs-010 (1011

1 | |

§etAIiasName| R_efreshl Select&lll OF | Cancel |

¢ Field "Select items to insert into hardware configuration” (display field)

This field displays, below the main entry HWC (symbol Iff']), all simula-
tion controllers (ES113x, symbol .@) connected with the PC. The sim-
ulation controller label contains, in additon to stating whether the
ES113x is connected directly or indirectly to the PC, further informa-
tion; see page 20.

Available boards (symbol ﬁ ), with all available subsystems (symbol
@ ) and devices (symbol r.j), are displayed below the simulation con-
troller.
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e Button Set Alias Name

You can use this button to assign an arbitrary name to the ES113x or
ES1120.

e Button Refresh
Selects the entire content of the display field.
e Button Select All

This button updates the display field. Hardware newly connected or
switched on is displayed afterwards, hardware that was removed or
switched off, disappears from the display.

e Buttons OK and Cancel

Click OK to insert the selection into the "ltems" list of the HWC editor,
or click Cancel to close the "Search for Boards" window without
inserting the selection.

To insert hardware from the overview into the configuration:

e Inthe "Search for Boards" window, select one
or more items.

When you select an item, the parent items are
inserted, too, if they do not exist. Child items
are not inserted automatically, they must be
selected explicitly.

When inserting, e.g., a device, the respective
board is inserted as well. If, on the other hand,
the board is inserted, respective devices are
not inserted.

Or
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e Click Select All to select all detected hard-
ware.

For boards with several, mutually exclusive,
subsystems or devices (e.g., ES1222 with
CAN-IO and CAN-Bypass), a valid default con-
figuration, i.e. one of the items, is selected.
The other items remain unconsidered.

& Search for Boards x|

Select items to insert into hardware configuration:

-1
|: FE CAMN-Bypass

TRL [CAMN4

TE: S5-A0Y
ETK-CTRL-BAS [Part 4]

q . — | N

§etAIiasName| R_efreshl Select&lll OF | Cancel |

In detail, the default configurations look as

follows:

ES1222-CAN ES1232-ETK
CAN-CTRL ETK-CTRL-ADV
CAN-IO ETK-BYPASS-ADV
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e Click OK to insert the selected items.

[tems not yet present in the "Iltems" list are
inserted, existing items are skipped. A mes-
sage window shows the result.

The following items have been added:
- ES1222-CAN:Es1222can

- CAN-CTRL:Canctrl

- CAN-CTRL:Canctrl1

- CAN-CTRL:Canchrl2

- CAN-CTRL:Canchrl3

- CAN-I0:Canio

- CAN-IO:Caniol

- CAN-IC:Canioz

- CAN-IC:Canio3

and the following items have been skipped:
-ES115mEs113xn

- ES1232-ETK:Es1232etk

- ES1303-AD:Es1303ad

- ES1310-DA:Es1310da

- ES1325-DI0:Es1325dio

- ES1325-Input:Es1 325input

- ES1325-LED:Es1325led

- ES1325-0utput:Es1 3250utput

- ETK-CTRL-ADY:Etketrlady

- ETK-BYPASS-ADY:Etkbypassady

Configuration Tabs

All item settings can be made in the Configuration tabs. The "Globals" tab is
available for all item types; the "Groups", "Signals" and "Mappings" tabs are
only available for the "Device" items.

General Tips

Editing the Option / Cell

A cell can be selected and edited by clicking the mouse in the tab table. You
can also navigate in the table using the arrow keys.

Some columns are also capable of being selected several times, i.e. several cells
can be selected within the column at one time (e.g. the "Formula" column).

Multiple selection possibilities of contiguous fields of a column:

e Click the left-hand mouse button and drag the mouse at the same time
over the desired fields of the column

or
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click the left-hand mouse button in the first and the last desired field of
the column by pressing the <SHIFT> key.

By pressing <F2>, or with a further mouse click while pressing the
<Shift> key (works only with combo boxes and input fields), the edit
mode is reached.

A multiple selection with the keyboard is also possible by keeping the
<SHIFT> key held down.

With pressing <F2>, the edit mode is reached.

Multiple selection possibilities of discontiguous fields of a column:

A multiple selection can take place by clicking the left-hand mouse but-
ton and keeping the <CTRrL> key held down. The last field to be
selected must be marked with one double-click .

The edit mode is reached.

A multiple selection is also possible by clicking the left-hand mouse
button and by keeping the <CTRL> key held down. All desired fields
must be marked.

With pressing <F2>, the edit mode is reached.

<ENTER> confirms the input, while <Esc> cancels the edit mode.

Editing

Not all options can be modified by the user; some options are permanently
locked and are only used to display certain status values. Other options can be
locked or ready to accept entries for some of the time which might depend on
other option settings in this or another item in the items hierarchy.

Modified Status

The HWC editor registers whether a table value has already been modified or
whether it is currently being modified. The following message is displayed if
another item or tab is selected without the change first being made valid using
the Accept button:

\!,)

Something iz modified.
Do you want to zave the modifications via ‘Accept'?

<r'es> to accept modifications.

<M to reset modifications.
<Cancel> ta return to modified page.

Yes Mo Cancel
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Save the changes with OK, or cancel the switch to another item or tab with
Cancel.

Scrolling the Table

The table may be too big to be displayed in a tab. If this is the case, scroll bars
are displayed.

@ ES51222 hwx - HWC Editor 1 [=] 3
File Edit “iew Extras

WS N EN S LA EREN

Items: Glabals | Groups  Signals |Mappings |
=] = i
E@ESUSX::ESIBU Mo. [Group  |Signal IFormula Signallz 17 |7 |7 |7 |7 |7 L=
= ﬁESlZZZ-CAN::ESI Type [7 |6 |5 [4 |5 |2 |1

=] @ CAN-CTRL::C 1 |M3G_100 |vcansendllog IF(phys):=phys bool
|—|:| ﬁchN_IO:: 2 |MsG_100 vcansenchonllF(phys):=phys uink

B @ CAM-CTRL::C mMSG_IDD Signale IF(phys):=phys inkt
O FECAN-IO:: 4 [M5G_101 |vcansendIRQ IF(phys):=phys uink
5 |msac_101[sigral4 Wrichvs):=phys|int
& |Msc 101 [Sianals | T 1
KIS O BE F

||!j'| Hardware Systems
@ System I
ﬁ Subsystem

Fj' iz Accepk | Reset |

Fig. 7-3 Scrollable Area of a Configuration Tab

|
[

The scroll bars do not move the entire table, but just the variable part (the
marked area in Fig. 7-3); the rest remains unchanged.

Note

There might be so many columns displayed in the left-hand (static) part of
the table that the right-hand, scrollable part no longer fits into the tab which
makes the user think that "scrolling" does not work. This problem can either
be solved by enlarging the HWC editor or by hiding static columns that are
not required.

Changing the Width of the Columns

The width of the columns can be changed as required by clicking the left-hand
mouse button on the edge of the column, and keeping it held while you adjust
the width. The newly specified column widths are then saved with the hard-
ware configuration providing they are confirmed using the Accept button.

After a reload, they are shown as required.
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7.4.2

Help Text

The text field at the bottom of the tab allows you to display a short help text
on the option currently selected.

Default Options in the "Globals" Tab

This section describes the default options in the "Globals" tab. Further item-
specific options can be found in the respective sections in chapter 10 "HWC
[tems".

Name

This is where an individual name can be specified for the item. The name must
be a valid, ANSI-C compatible name and be unique in the entire hardware tree.

This option is available in every "Globals" tab.
Init Task

This is where you select the task in which the hardware driver is to be initial-
ized. This is usually a "real" init task. In exceptional cases, it can also be a
"software" task, but this would be quite unusual and results in a warning
being displayed (see the section "Preparatory Measures" on page 69).

This option is available if the item is connected with a low-level driver.

Note

When tasks are being processed, you must always ensure that this task is
executed before another task, connected to this driver, (Start, Config...), can
be executed. You must also ensure that the "Init" call only occurs after there
has been an "Exit" call. If not, there is a runtime error in the experiment
which results in the driver being "locked" (Driver Lock)!

A consistent task sequence must be adhered to:
1. Init Task
2. Start Task
3. Stop Task
4. Exit Task

Exit Task

This is where the task is selected in which the hardware driver is to be deinitial-
ized. This is usually a "real" exit task (= inactive init task), could, however, also
be a "software" task but this would be quite unusual and certainly result in a
warning being displayed (see the section "Preparatory Measures"
on page 69).
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An "exit task" is available if the item is connected with a low-level driver.

Note
Please stick to the task order (see "Init Task" on page 120)!

Config Task

The choice of a config task to change definite configuration parameters at
runtime is contained only for reasons of the compatibility with other ETAS
products (LabCar). For the use of ASCET-RP is this position not relevant.

IRQ Handler Task

The task selected here must always be a "software" task, it must be generated
as a "software" task in the task list in the ASCET project editor. At least 2 (max.
50) must be entered in the "Max. No. of Activations" field.

An "IRQ Handler Task" can be required by drivers which work in Interrupt
mode.

Note

This task must be available exclusively for the item or the relevant hardware
driver and must not be used by any other item or user process. Two items of
the same type (e.g. two ES1222s) are not allowed to share the same task!

Device Manager Task

This task is required by some drivers to ensure a certain basic supply of the
driver independent of the actual data exchanged (e.g. error handling, bus
monitoring).

Usually a timer task has to be specified here. The cycle time can vary consider-
ably and is specified in more detail in the tab’s help text or in the relevant item
documentation.

Version

Displays the version number of the item which can be used to check the ver-
sion with the low-level hardware driver.

“Version" is hidden by default.

Format

Display of the format of the item which can be used for the compatibility check
with the low-level hardware driver.

"Format" is hidden by default.
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7.4.3 Default Options in the "Groups" Tab

This section describes the default options in the "Groups" tab. Further item-
specific options can be found in the respective sections in chapter 10 "HWC
[tems".
No
Is responsible for the numbering of the lines so that, for example, error mes-
sages can be assigned.
Device
This is where the corresponding item name is displayed.
"Device" is hidden by default.
Group
This is where the designation of the signal group is specified. This name can
usually be edited, but has to be a valid ANSI-C name.

Note

All signal groups within one device have to have different names!
Direction
Specifies the transfer direction of the relevant signal group. If the setting is
locked, the transfer direction is specified by the hardware and cannot be mod-
ified (e.g. an A/D board is always "receive", a D/A board is always "send").
With some devices (e.g. CAN-I0O), you can choose the transfer direction.
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7.4.4

Task

This specifies the task in which the data transfer is to take place. It is also
possible to specify several tasks - data transfer then takes place in each of the
tasks. "Timer" tasks or "software" tasks are generally permissible. With some
devices, no specification can be made here; data transfer then takes place in a
different way, usually interrupt-controlled.

Note

If more than one task is selected for the same signal group, consistency
problems may occure during execution time because the accompanying
RTIO process is then assigned to more than one task.

The RTIO processes generated by the HWC editor however are non-reen-
trant. Therefore, you must avoid to construct OS configurations that may
cause coincidences at the execution of the RTIO process.

Most simply, this can be achieved by using exclusively cooperative tasks
when assigning more than one task to the same signal group. If preemptive
tasks shall be used nevertheless, it lies in the responsibility of the user to
ensure a correct OS configuration.

Default Options in the "Signals" Tab

This section describes the default options in the "Signals" tab. Further item-
specific options are given in the respective sections in chapter 10 "HWC
[tems".

No

Is responsible for the numbering of the lines so that, for example, error mes-
sages can be assigned.

Device

This is where the corresponding item name is displayed.
"Device" is hidden by default.

Group

This is where the corresponding signal group name is displayed. With some
devices, such as "CAN-IO", the allocation of the signal to a signal group can
be defined freely.

"Group" is hidden by default.

Direction

This is where the transfer direction of the corresponding signal group (and
hence the signal) is displayed.
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7.4.5

"Direction” is hidden by default.
Task

This is where the assigned task is displayed in which the relevant signal group
is transferred.

"Task" is hidden by default.
Signal

This is where a signal name can be specified. With some devices, the specifica-
tion of the signals is also fixed and cannot be modified by the user. If an input
is possible, the name must correspond to ANSI-C guidelines.

Note

All names of signals which are allocated to a signal group must differ!

Formula

If necessary, a signal value can be assigned a linear conversion in this column.
A 1:1 conversion is selected by default (formula £ (phys) := phys). With
some devices, this formula is fixed and the column locked. This is the case, for
example, with the ETK-BYPASS device with which the signal is generated from
ASAM-MCD-2MC information and the formula is therefore fixed.

This formula is used during signal processing. Signal processing includes three
layers: transformation, quantization, and mapping. A signal group received
from the RTIO driver is directly sent to signal processing.

In the transformation layer, the signal group is split into the individual I/O sig-
nals. With the help of the formula specified in the "Signals" tab, the I/O signals
are converted into the physical representation of the corresponding ASCET
messages.

For quantisation or implementation experiments, the quantization layer adjusts
these physical signals to the quantization of the ASCET messages. Here, the
formula specified in the implementation of the respective ASCET message is
used.

In the mapping layer, the quantized signals are copied onto the corresponding
ASCET messages.

Default Options in the "Mappings" Tab

This section describes the standard options in the "Mappings" tab. Further
item-specific options can be found in the respective sections in chapter 10
"HWC Items".
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No

Is responsible for the numbering of the lines so that, for example, error mes-
sages can be assigned.

Device

This is where the corresponding item name is displayed.
"Device" is hidden by default.
Group

This is where the corresponding signal group name is displayed.
"Group" is hidden by default.

Direction

This is where the transfer direction of the corresponding signal group (and
hence the signal) is displayed.

"Direction" is hidden by default.
Task

This is where the assigned task is displayed in which the relevant signal group
is transferred.

"Task" is hidden by default.
Signal

This is where the signal name is displayed.
ASCET Message

If necessary, an allocation to an ASCET message can be made here ("map-
ping"). All EXPORTED messages in the project which correspond to the current
signal are displayed to the user in a selection dialog window. These are all
exported receive messages for a "receive" signal and all exported send mes-
sages for a "send" signal.
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@ES1222,hwx - HWC Editor *

File Edit View Extas

In the "Message selection" dialog window, the required message can be
searched for using a character string whereby the character string is shown at
the bottom of the dialog window.

@ Meszzage selection x|
Direction dependent messages ir
project: Ok

<clear message =

<NEw Message > Cancel |
viansendllog —

HOHEE X E =

ivcansendzcont

Ikems:

viansend3cont
Globals | Groups | Signals  Mappings |

119 Hardware Systems

) System
i Subsystem

= Device

=] B8 HwC s Hue

B P ESLI 3130 Mo, |Signal [BScET Message
ER EélZZZ—CAN::EﬂZZZ(an 1 veansendllog  |weansendllog
B CAN-CTRL: Canctrl_1 2 veansendZcont J
0 =l eansiicanio 1 | |3 Sionals )
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The following takes place when the selection window is opened:

e if there is a message in the "ASCET Message" column, the message is
used as a search key

e if there is no message in the "ASCET Message" column, the relevant
signal name is used as a search key

A message entered in the "ASCET Message" column can be deleted in the
"Message selection” dialog window using <clear message>.

A new message can be generated by selecting <new message>. The "Enter
a message name"dialog window opens. The new message name, by which
the message is to be entered in the project as a global "send-receive mes-
sage", can be entered in the dialog window.

Data

Here, the default values for send messages are entered. The RTIO code gener-
ation sets the ASCET parameters to the specified values.

Explanation

This column contains information about the signals. Not all items have this
column.

HWC Editor



8 Code Generation
RTIO code generation cannot be started until the implicit check of the hard-
ware configuration has been completed without any errors being returned
(warnings are permissible but should certainly be taken seriously).
Code generation first deletes the entire content of the HWC module (ele-
ments, code and processes) before the contents are newly regenerated.
Note
The user should never modify the generated code manually as correct func-
tioning cannot be guaranteed after manual changes are made. It could even
result in the hardware being damaged in extreme cases!
8.1 HWC Module
This section gives a brief overview of the generated code. This will give an
experienced user a feel for the working of the RTIO link and alleviate error
search.
This section is not of interest to an inexperienced user.
8.1.1 Elements
The following diagram is intended to give an overview of the data flow
between the project and the HWC module:
ASCET- Model HWC Module
II’:SS{)g?gnal <—| Message <<< Message |<—| Variable |<—L_I=_gr_r;_u_lg__||<—
(exported) (imported)
unmapped - == ——=— I/0
Input Signal |_F_0r_m_ulg 4 Buffer
to
d - HW
835)5? Signal —»{ Message >>> Message |—| Variable |—>'|_F_or_m_ulg L Driver
(exported) (imported)
unmapped [—— ==~
Output Signal |_F_or_m_u|E i
y y x_out x_c0, x_c1

x = <ltemName>,[<GroupName>],[<SignalName>]
y = any usual ASCET Message name
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Messages

For every entry in the "ASCET Message" column ("Mappings" tab) in the
HW(C Editor, a message element with the same name is created which is always
"imported" (shown by "y").

/O Interface

Every signal that communicates with the hardware driver is routed within the
HWC module via an I/O interface (shown by x_out). Depending on whether
itisa "send" or "receive" signal or whether the signal is "mapped" to a mes-
sage, either a variable or a parameter with the name x_out is generated.

Formula

If a linear conversion formula has been selected for the signal, there are rele-
vant parameters for the coefficients c0 and c1 .

Configuration Parameters

An additional calibration parameter is generated for every configuration value.
The name of the parameter is composed of the "ltem" and/or " Group" prefix
and a parameter designation which, however, is individual for each item.

External Code

The code for an interrupt vector table and for the necessary interrupt vectors is
generated in the external code of the HWC module.

Header Code

The data buffers for data exchange with the low-level drivers and the data
structures for initializing the drivers are defined in the header code.

Processes

The processes generated by the RTIO framework are divided into processes for
driver control and processes for data exchange.

The following processes exist for driver control:
* <item name> InitCode <task name> HWCF
* <item name> StartCode <task name> HWCF
* <item name> ConfigCode <task name> HWCF
* <item name> DeviceManagerCode <task name> HWCF
* <item name> AcknowledgeCode <task name> HWCF
* <item name> AnalyzeCode <task name> HWCF
* <item name> StopCode <task name> HWCL

*+ <item name> ExitCode <task name> HWCL

Code Generation
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A proprietary process is generated for data exchange with the hardware driver
for every signal group defined.

The following processes exist for data exchange:

® <item name>,<signal_group name> <task name> HWCF
("receive" process)

® <item name>,<signal group name> <task name> HWCL
("send" process)

HWCF means that the process is to be inserted into the task specified with
<task_name> before the existing processes; HWCL means that the process is
to be inserted after the existing processes.

Process Order

The RTIO framework ensures consistent hardware communication thanks to
the automatic sorting of the processes into the task list.
Note

This allocation is executed each time RTIO code is generated in accordance
with the scheme defined. The user should never change the allocation of the
"HWC" processes. This can lead to unforeseeable results which in turn may
lead to the hardware being damaged!

If all processes generated by the RTIO framework were to be allocated to a
task, the following process sequence would result:

e Init

e Analyze

e Acknowledge

e DeviceManager
e Start

e Config

e first "receive" signal group
e last "receive" signal group
e USER PROCESSES

e first "send" signal group

e last "send" signal group

Code Generation
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e *Stop

e *Exit
The processes are processed for the "items" from top to bottom in accordance
with the order which is defined by the hierarchical structure, i.e. the system

controller ES113x first has to be initialized before a subordinate hardware
driver can be initialized.

The opposite order applies for the processes marked with a "*" (“Stop" and
"Exit"); i.e. a hardware driver first has to be ended before the system controller
is ended.
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9.1

The ETK Bypass

This chapter describes the RTIO Package for ETK bypass. It assumes that the
user is familiar with the necessary ASCET techniques; the use and operation of
ASCET is not explained.

ETK Bypass: Definition

In an ETK bypass, certain functions of the control unit (ECU) are outsourced to
a simulation computer, i.e. the PowerPC processing node of the ETAS experi-
mental system. In doing so, data is transferred from the control unit to the
experimental hardware. Based on these data, individual ECU functions are
computed on the experimental hardware. Thus, outsourced data can be easily
modified and tested. The results are transferred back to the ECU.

Modifications in the control unit software, referred to as "bypass hooks",
determine the functions to be outsourced.

Realtime Link ___ Experimental

ECU - e.g. CAN - Target

Scheduling & Cooperation

ignition sync.

ECU functions: new functions under
e.g.: ignition, injection, lambda contol, ... development

The connection to the ECU is implemented via an ETK (emulator test probe). A
dual ported RAM is used for the communication between ECU and ETK.
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9.2 Hardware Configuration of an ETK Bypass

The figure below shows a sample configuration for an ETK bypass application
with the ES1000.2 system:

Gontrol Unit Computing Node ElKInterface
BS1120 BS1130 BS1231
ol @® [® @@ [© @
@ @ ® @ @ @ @ @ ® | @
ASCET
INCA o8
8.
aooo000000000 Bhernet
e [F—
® o ©
ESi120 | ESi e ESI0002
B 6 @ @ @ & | @®|®& @
OO A O A L
o®
f— Engine EU
L with ETK

Engine ®

®

—-— —-— ®
El - lE o
i = i =

In an ETK bypass application, the outsourced functions are specified in ASCET;
code is then generated from the specification that can be executed on the PPC
module of the ETAS experimental system. The generated code is downloaded
by the host PC to the ETAS experimental system. The ETAS experimental sys-
tem is connected to the ETK of the control unit via the ETK interface ES1231,
or ES1232.

Additionally, interface parameters can be set in the control unit program that
are required for the configuration of the software interface between the simu-
lation computer and the control unit. Furthermore, new software versions can
be downloaded to the control unit. Measurement and calibration tasks in the
control unit can be performed while running the bypass.
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9.3 ASCET Project for the ETK Bypass

Each ASCET RTIO project for ETK bypass needs to consider the following spe-
cial features:

e The HWC module (cf. chapter 5.2.1) must be added to the ASCET RTIO
project. The name of the instance must be HWC.

e The task list in the OS Editor must include the tasks T1nit (Type: Init/
Application Mode: active) and Exit (Type: Init / Application Mode:
inactive). The task names "Init” and "Exit” are standard names used by
the RTIO package. If other task names are used, the task assignment
for each new component has to be specified manually in the HWC Edi-
tor

e The task list in the OS Editor requires two special, individual tasks.
These tasks are used by the RTIO package to assign the signal groups
which provide the bypass data received from the driver or the bypass
data to be sent to the driver. In any case, these tasks must have the type
software. The task assignment must be specified manually in the HWC
Editor.

¢ All messages, including Receive messages to be available for the RTIO
communication, must be declared as "Exported”.

¢ Global messages are available for the RTIO communication.
The following illustration shows the finished configuration in the "OS" tab:

Graphics 95 |F0rmulas I Impl. Type I Carnm, I Binding I Files I

Preemp, Levels |8 i’ Coop, Levels IZD i’ | Enable Maonitaring
Application Modes Tasks
0 - inactive 1 - Init [active]
1 - active [START/CT] 53 | 2 - Exit [inactive) Type 'l
3-t_spnc [active] Pricrity il —
| & 4-n_sync [active
s &l sne | ! Scheduling -
Processes ISR Source vl
HWwC:HWT o | e [s]
TestMod: TestMod Delay [s]
< | Max. number of 0 é’
Activations
" | Butastatt
™| Deadline I [s]
= [ in, Period I [s]
™ Unused processes orly pre-fpost hooks | 'l
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9.4

The following table shows the tasks settings:

Task Name Applica- Trigger Prio. Group Max.No Period

tion Mode Mode of Act.
Init active Init - - - -
Exit inactive Init - - - -
t_sync active Software 16 preemptive 1 -
n_sync active Software 17 preemptive 1 -

How the ETK Bypass Works

To conduct a bypass project, a control unit with bypass hooks, i.e. software
modified for the bypass, is required. The bypass hooks enables you to switch
between the functions running in the control unit and those running on the
simulation computer. The bypass hooks includes all information required to
transmit the bypass input data to the simulation computer and to process the
bypass output data in the control unit.

The bypassed functions in the control unit are usually also calculated if the
bypass is enabled. But instead of the results of the bypassed functions, the
results obtained by the simulation computer, i.e., the bypass output data, are
used.

The bypass input data is the data that the ES1000 reads from the control unit.
This data is used to calculate the outsourced functions. The calculation results
are returned to the control unit program as bypass output data.

The ETK memory is divided into an emulation memory area and an output
area. The control unit program resides in the emulation area; this area replaces
the control unit ROM. The bypass output data is also stored in this area
because the control unit cannot read directly from the output area.

The output area is used only for transferring the bypass input data from the
control unit to the simulation computer. This area contains a copy of the con-
trol unit RAM. Depending on the ETK model and control unit, the CPU-internal
RAM of the control unit can also be located in this area.
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9.5

The following figure illustrates the data flow within an ETK bypass project:

C E |l —|- 4 — L. —.
P ; ée
U se ETAS
(0] 2o .
M E= Experimental System
T [ E]
1 I ] . |
=14 X 5 <
= w
T
l ECU T ETK
| |
b J

—_—— »  Bypass Output Data
— ———»  Bypass Input Data

The data flows cyclically within the bypass project, i.e. the bypass input data is
first read and then processed by the ES1000 system. Then the bypass output
data calculated in the ES1000 is written back to the control unit where it is
processed further. Reading the bypass input data is synchronized by a time- or
angle-synchronous grid in the control unit. Writing the data back to the control
unit is not synchronized.

Data Exchange Between Control Unit and ETAS Experimental
System

The DISTAB data exchange method is used for data transfer between the ETAS
experimental system and the control unit.

For several years, the DISTAB 12 method has been used for the interaction
between the control unit and the ETK. DISTAB 12 supports measured data of
up to two bytes in length.

Four-byte integer variables or four-byte or eight-byte real or float variables
require the use of DISTAB 13. DISTAB 13 supports capturing 1, 2, 4 and 8 byte
long measured data from the control unit regardless of its format (signed /
unsigned integer or float).

The ETK Bypass

135



136

For handling DISTAB, the ETK bypass project requires various parameters that
can be passed to ASCET in a complete ASAM-MCD-2MC project description
file matching the current software version of the control unit. DISTAB is
defined in the DISTAB CFG section of the TP_BLOB:

/begin DISTAB CFG

0xC /* type of display table: */
/* 0xC =DISTAB12, O0xD =DISTAB13 */
0x1 /* Data type of display table: */
/* l=byte 2=word (ECU Data Mode) */
/* additional code table for */
/* distabl3 depending on bus */
/* width/bus access (see distabl3 */
/* spec. for more information) */
MSB_LAST /* Byte Order: MSB FIRST/MSB LAST */
0x383000 /* Trigger Segment Address */
0x0 /* Trigger Configuration */
TRG_MOD 0xB7 /* Dyn. length for TRG _MOD */
/* (special code) */

/end DISTAB CFG

Note

The comments are usually not included in the ASAM-MCD-2M(C file. They
are added here only for clarity.

ASAM-MCD-2MC is an established standard in the automotive industry for
describing a control unit project (calibration parameters, measured variables,
conversion rules, addresses, etc.). The ASAM-MCD-2MC file needs to be cre-
ated for each new program version and should therefore be the result of the
software development process. Detailed knowledge of the DISTAB method is
not required for the ETK process because all necessary settings are part of the
bypass hooks. Nevertheless, we will briefly look at the working principle to
facilitate examining the ETK memory for diagnostic purposes.

The communication mechanisms for the data transfer between the control
unit and the simulation computer are referred to as "bypass channels".

With ES1231, the control unit has two bypass channels of which one (channel
A, higher priority) runs in the angle-synchronous grid and the other (channel B,
lower priority) in the time-synchronous grid. Each of the two bypass channels
is defined by various pieces of address information and the size of data buffers.
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With ES1232, up to 32 channels exist (16 bypass channels and 16 measure-
ment channels) whose names and priorities are determined automatically (see
chapter 10.7.7 on page 201).

ASCET-RP supports several AML versions (see the following sections for more
details). ASAM-MCD-2MC files of all supported versions may contain
XETK_AML V1.0 blocks; the content of such a block is of no consequence for
working with ASCET-RP.

Bypass Communication (AML V1.1)

The bypass communication is explained here using bypass channel A of the
ES1231. The process is the same for both channels. Tab. 9-1 contains the
names and description of the parameters used in the ASAM-MCD-2MC file
(*.a21, AML V1.1) to define both channels.

Note

The parameter names are not part of the ASAM-MCD-2MC standard; they
are not necessarily included in the * .a21 file. They are added manually to
the examples of this manual to provide clarity.

Parameter Description

BYPASS S Start address of pointer list for bypass input data (bypass chan-
nel A)

BYPASS X Start address of pointer list for bypass input data (bypass chan-
nel B)

CHNL_S Start address of data buffer for bypass input data (bypass chan-
nel A)

CHNL X Start address of data buffer for bypass input data (bypass chan-
nel B)

CHNL_T Start address of data buffer for bypass output data (bypass
channel A)

CHNL Y Start address of data buffer for bypass output data (bypass
channel B)

TRGID S  Trigger ID address for bypass input data (bypass channel A)

TRGID X  Trigger ID address for bypass input data (bypass channel B)

BPMAX S  Size of data buffer for bypass input data (bypass channel A)

BPMAX X  Size of data buffer for bypass input data (bypass channel B)

BPMAX T  Size of data buffer for bypass output data (bypass channel A)
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BPMAX Y  Size of data buffer for bypass output data (bypass channel B)
TRGSEG_A Trigger address for bypass channel A

TRGSEG_B  Trigger address for bypass channel B

Tab. 9-1 Bypass communication parameters (AML V1.1)

The parameters for channel A are provided in a QP BLOB in the IF DATA
ETK section of the ASAM-MCD-2MC file.

/begin IF DATA ETK
/begin SOURCE "BYPASS A"

0
0
/begin
QP_BLOB
4 /* Acquisition raster; */
/* 1=A (typ. angle synchronous) */
/* 2=B (typ. time synch. 10ms) */
/* 3=C (typ. time synch. 100ms) */
/* 4=S/T angle synch. (bypass only) */
/* 5=X/Y time synch. (bypass only) */
100 /* BPMAX S */
0x81025E /* BYPASS S */
0x3801E0 /* CHNL_S */
0x38302E /* TRGID S */
2 /* trigger repetition rate */
/* (worst case) */
100 /* BPMAX T */
0x8103F2 /* CHNL T */

/end QP _BLOB
/end SOURCE

/end IF DATA
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Output Data

Fig. 9-1 schematically shows the process of the bypass cycle with the DISTAB
data exchange method using the example of bypass channel A. The numbers
represent the individual steps of the bypass cycle:

Data Buffer 2
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Input Data

CHNL_S

Schematic process of a bypass cycle (DISTAB method)
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1.

The ETK Bypass

When starting the bypass experiment on the simulation computer, the
pointer list for the bypass input data is filled.

DISTAB12

For each byte to be sent to the
simulation computer, there is a
pointer pointing to the address
of the byte in the control unit
memory. With the DISTAB 12
method, data is always transmit-
ted in bytes; therefore, two
pointers are required to send a
word. After filling the pointer list,
its length is written into the first
byte of the list.

DISTAB13

Bytes 4 to 7 of the pointer list
contain the number of 8-byte, 4-
byte, 2-byte, and 1-byte signals.
The following bytes contain the
signal addresses, beginning with
the first 8-byte signal, and end-
ing with the last 1-bytre signal.
Each address covers 4 bytes; the
byte order of the addresses is
determined by the Byte Order
parameter (cf. page 136).

The bypass offsets (cf. step 11, page 141) are transferred in this step,

too.

After the pointer list has been filled, the active-flag is set to 1. This
initiates communication between the control unit and the simulation
computer. Steps 1 and 2 are executed only once, at the beginning of a

bypass experiment.

DISTAB12

active-flag: the last bit of the sec-
ond byte of the pointer list

DISTAB13

active-flag: bit O of the first byte
(byte 0) of the pointer list

. The control unit continuously checks the active-flag byte of the pointer

list. Once the last bit is set to 1, the bypass is activated and the data

transmission begins.

data buffer, CHNL_S.

DISTAB12

This is done byte by byte; for
each entry in the pointer list, the
byte is written to the correspond-
ing address of the data buffer.
The transmission finishes when
the number of bytes has been
sent that is specified by the con-
tents of the first byte in the list.

. The bypass input data is written by the control unit into the appropriate

DISTAB13

The data is written signal-wise, in
the order provided by the pointer
list. First, the bytes of the first 8-
byte signal are written; the Byte
Order parameter again defines
which bit is written first. The
other sognals follow.



10.

11.

. The control unit writes the ID of the current bypass channel (i.e., 4 for

bypass channel A) to the address TRGID_S. This is necessary because
only two addresses are available for the channel IDs, while there are a
total of five channels. Two channels are used as bypass channels; the
other three are available for calibration purposes. The ES1232 has up to
32 channels, 16 bypass channels and 16 measurement channels.

The trigger address TRGSEG_A is loaded by the control unit with a ran-
dom value.

Writing to the trigger address triggers an interrupt in the simulation
computer.

By reading the channel ID from the address TRGID S, the simulation
computer determines which channel was initialized and then reads the
corresponding data buffer. From the information in the ASAM-MCD-

2M(C file, such as the conversion formula, the simulation computer is

able to convert the raw data from the control unit into physical model
variables that can then be processed by the ASCET model.

. The simulation computer computes the functions outsourced to the

bypass model on the basis of the bypass input data. The results are
then written back to the appropriate data buffer as bypass output data.
For each bypass channel there are two data buffers that are alternately
written to. The simulation computer first internally (i.e. in the simula-
tion computer) increments the counter that is later written to the
CHNL_T address. The counter is incremented when the interrupt in
step 7 occurs. Depending on the contents of the counter, one of the
data buffers is used for writing. If the count is odd, the first data buffer
is used; if it is even, the second buffer is used.

After writing to the data buffer, the internal count is written to the
CHNL_T address.

The value of the counter is read by the control unit. The control unit
decides on the basis of this value which data buffer is used for reading.
If the value is odd, the first data buffer is read from; if it is even, the
second buffer is read from. This ensures that the data consistency of
the bypass output data is maintained.

The layout of these two buffers depends on the selected bypass output
signal. Thus, the ECU must know where in the buffer the signal value

actually is located. For that purpose, the signal position relative to the

buffer start address—the bypass offset—is determined. For safety rea-
sons, no pointer list exists for the bypass signals; instead, the ECU soft-
ware contains a special bypass offset parameter for each signal. The
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bypass offsets are filled into the bypass offset parameters in step 1 (cf.
page 140). These parameters can be directly accessed because they are
located in an ECU application data area allocated in the ETK RAM.

12. The bypass output data is read by the control unit. In general, a safety
mechanism is implemented in the control unit that determines the
behavior of the control unit in case of a failure in the bypass communi-
cation. For details, please consult your control unit programmer.

Two data buffers are required for writing the bypass output data back, because
this process is not synchronized. The results of the calculations in the simula-
tion computer are written back as soon as the calculations are finished. The
control unit may, therefore, request the results before or while the data is
being written back. For this reason, a copy of the data is always held in a data
buffer until the new data has been fully written back to ensure consistency of
the bypass output data.

Other AML versions

A op_BLOB of version AML V1.1.1 does not differ from the above AML V1.1
example (see page 138).

In AML V1.2, several changes have been made. Some parameters have been
removed, and new parameters have been added. The (optional) names have
changed, too. The QP BLOB reads as follows:

/begin IF DATA ETK
/begin SOURCE "BYPASS A4"

0
0
/begin
QP_BLOB
0x0100 /* version 1.0 */
15 /* hardware trigger */
INDIRECT /* indirect/direct triggering */
5 /* raster number/priority */
/* (32..1) */
BYPASS /* raster type */
/* (BYPASS/MEASUREMENT) * /
0x38302E /* trigger id/flag address for */
/* indirect triggering */
100 /* Max. length of display table */
/* in bytes */
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0x81025E /* address of the display table */

/* in the memory */
0x3801E0 /* address, where the ECU */
/* writes the display values */
100 /* Max. size of bypass receive */
/* table */
0x0 /* StartAddress of the Adress */
/* table for bypass output */
0x8103F2 /* Output address of the */
/* bypass table */
2 /* worst case raster timing */

/end QP _BLOB
/end SOURCE

/end IF DATA

AML V1.3, AML V1.4, AML V1.6 and AML V1.7 can be used, too. The differ-
ences between those versions and AML V1.2 are of no consequence for work-
ing with ASCET-RP.

Note

AML V1.1.x describes ETK data for 3+2 measurement rasters, it is valid for
ES1232 [ETK-CTRL-BAS] and ES1231. AML V1.2 and higher describes ETK
data for multirasters, it is valid for ES1232 [ETK-CTRL-ADV].

Initially Required Information and Data

Before you can begin creating an ETK bypass project, you need some informa-
tion and data about your control unit. Normally you obtain this from the con-
trol unit programmer who implemented the bypass hooks. The items listed in
this section may be used as a checklist to ensure a smooth information transfer.

Control Unit Program

The bypass hooks control unit program must be loaded in the control unit.
ASAM-MCD-2MC File

In addition to other tasks, the ASAM-MCD-2MC file describes the data struc-
tures of the control unit. The ETK bypass package uses the ASAM-MCD-2MC
file to access the input and output variables of the bypass project. Therefore, it
is crucial to have the proper ASAM-MCD-2MC file matching the current soft-
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ware version of the control unit. The supported AML version depends on the
hardware. The descriptions of the various boards include the necessary infor-
mation.

Data Format of the Control Unit Processor

Different processor families use different word data storage formats that are
known in general as Big Endian or Little Endian. When setting up the ETK
bypass, it must be known whether the processor of the control unit uses the
Little Endian or Big Endlian storage format, or whether the word data storage
format is specified in the ASAM-MCD-2MC file and can be read by the HWC
Editor.

In the Big Endian format (e.g., used by Motorola processors), the first byte
represents the most significant byte. In the Little Endian format (e.g., used by
Intel processors), the first byte represents the least significant byte.

Base Addresses

The start addresses of the transfer channels and the trigger addresses must be
specified in the ETK bypass package, or the start addresses are specified in the
ASAM-MCD-2MC file and can be read by the HWC Editor. The significance of
the base addresses is explained in chapter 9.5 "Data Exchange Between Con-
trol Unit and ETAS Experimental System" on page 135.

Parameters for Activating the Bypass

The bypass must be enabled in the control unit program. If the bypass is
enabled, the appropriate results in the simulation computer are used instead of
the function results in the control unit program. Each bypass function is acti-
vated by setting a parameter with INCA.

Bypass Output Variables

The ETK bypass project can only modify certain variables in the control unit.
These so-called bypass output variables are specified by the control unit pro-
grammer in the bypass hooks. The bypass output variables have to be known
when creating the project, or the relevant information is stored in the ASAM-
MCD-2MC file from where it can be read by the HWC Editor.

Bit Masks for the Transformation in the NEAR Region

The DISTAB 12 method supports only 16-bit memory addresses for transfer
between the control unit and the bypass computer. For control units using
memory addresses larger than 16 bits, these have to be transformed to 16 bits
by means of a data page pointer. The 1ongAdrANDMask and 1ongAdrOR-
Mask bit masks are used for this purpose. The bit masks need to be specified
in the HWC Editor.
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What to do in case of an Error / Safety Mechanism

In general, a safety mechanism is implemented in the control unit that defines
the behavior of the control unit in case of a failure in the bypass communica-
tion. Sometimes the results of the control unit functions are used; at other
times the control unit is switched into Reset or Emergency mode (depending
on the control unit). It is crucial to know the behavior of the control unit if an
error occurs, particularly for bypass experiments in the vehicle.
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10

10.1

HWC Items

Implemented Items

All HWC items available with ASCET are described in this chapter.

@ Item Information

Select Extras — Installed Items in the HWC editor to display the imple-
mented items of the RTIO Package.

- (O] x|

Installed item tree:

HiwiC
ES113x
ES1135-LED *
ES1201-ETK
ETK-CTRL *
ETK-BYPASS
ES1222-CAN *
CAN-CTRL
CAMN-Bypass
CAN-IC
ES1223-LIN
LIN-CTRL *
LIN-IC
ES1231-ETK
ETK-CTRL *
ETK-BYPASS
ES1232-ETK

ETK-BYPASS
ES1300-AD *
ES1301-AD *
ES1303-AD *
ES1310-DA *
ES1320-CE

DIO *
ES1325-DIO *
ES1325-Input
ES1325-LED
ES1325-0utput
ES1330-P'WM

(* = Driver location)

ETK-CTRL-ADY *
ETK-BYPASS-ADY
ETK-CTRL-BAS *

PWM-COUMTER. *

Fig. 10-1

driver)

Note

“Item Information" Dialog Window (* = Position of the HW

The ES1201 board is no longer supported by ASCET-RP. When you are work-
ing with a configuration using an ES1201, the following warning appears:

The ES120x products are no longer supported and tested.
The usage is at your own risk. The hardware item will
no longer be configurable in one of the next versions.
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The following sections show the HWC editor tabs for each item. Only the item-
specific options are described. Options that apply to all items are described in
the chapter "Configuration Tabs" on page 117. The "Mappings" tab is not
shown as there are no item-specific options in this tab.

10.2 ES1135-LED
This chapter describes the settings for the LEDs on the ES1135 front panel.

10.2.1 Globals (ES1135-LED Device)
This section describes the global options of the LED Device specific to this
device. Other global options are described in section 7.4.2 "Default Options in
the "Globals" Tab" on page 120 .
Automatic Mapping
This option makes automatic assignment between signals and (ASCET) mes-
sages possible. The assignment takes place as described in section " Automatic
Mapping" on page 155.

10.2.2  Groups (ES1135-LED Device)
This section describes the signal-group-specific options of the ES1135-LED
Device.
There are no item-specific columns defined for the ES1135-LED Device in the
"Groups" tab. The possible item settings are described in section 7.4.3
on page 122.

10.2.3 Signals (ES1135-LED Device)
This section describes the signal-specific options of the ES1135-LED Device.
There are no item-specific columns defined for the ES1135-LED Device in the
"Signals" tab. The possible item settings are described in section 7.4.4
on page 123.

10.2.4  Mappings (ES1325-LED Device)
There are no item-specific columns defined for the ES1135-LED Device in the
"Mappings" tab. The possible item settings are described in section 7.4.5
on page 124.

10.3 ES1222-CAN (CAN-IO)
The ES1222 board is used as a CAN interface in VMEbus systems. The board
makes four CAN channels available which have separate CAN controllers of
type Intel 82527.
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10.3.1

The board also makes it possible to trigger interrupts on the simulation proces-
sor with received CAN messages so that a permanent polling for messages can
be done without. Each CAN controller can process up to 255 send and 255
receive messages. The system controller is considerably relieved as a propri-
etary processor is used.

Note

Because the FIFO memory contains only 82 messages per channel it isn't
possible, to send the complete 255 messages at the same time. The mes-
sages have to submit from several tasks at various times to the FIFO memory
so that the FIFO memory isn't overfilled.

This section describes the RTIO integration of the ES1222 board (previously
referred to as the VSIC board). In the HWC editor, the ES1222 board is inte-
grated by selecting the "ES1222-CAN" item.

In principle, all distant terminals can connected over this board which commu-
nicate about CAN with tightly defined messages.

Globals (ES1222-CAN Subsystem)

This section describes the global options specific to the ES1222-CAN sub-
system. Other global options are described in section 7.4.2 "Default Options in
the "Globals" Tab" on page 120.

Up to four CAN-CTRL subsystems can be assigned to the ES1222-CAN sub-
system. These "CAN-CTRL" items correspond to the four Intel 82527 CAN
controllers on the board.

IRQ Handler Task

An additional "IRQ Handler Task" is required to support interrupts of the
ES1222 board. This task must be generated as a "software" task in the task list
in the ASCET project editor, and at least 2 (max. 50) must be entered in the
"Max. No. of Activations" field.
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ID

The board number of the board to be addressed has to be entered in the "ID"
field.

Note

The ES1222 board is an "Auto-ID" board which is automatically assigned an
ID number and a free address space by the Hardware Manager when the
system is switched on. Boards of the same type (e.g.two ES1222s) are num-
bered from left to right, i.e. the left-hand board is assigned the number one,
the next one number two etc. There are 4 IDs available; this means that up
to 4 boards can be operated in an experimental system.

10.3.2  Globals (CAN-CTRL Subsystem)
A physical CAN controller or CAN connector is assigned to the CAN-CTRL sub-
system in the "Globals" tab of a CAN-CTRL subsystem.
This section describes the global options specific to the CAN-CTRL subsystem.
Other global options are described in section 7.4.2 "Default Options in the
"Globals" Tab" on page 120.
CAN Connector
This is where the required CAN controller or CAN connector (port A, port B,
port C or port D) is selected.
Baud Rate [kBaud]
This is where you can select the required baud rate. The 8 standard baud rates
are available (1000, 500, 250, 125, 100, 50, 20,10 kBaud). It is also possible to
select the <Special Timing> setting which activates the low-level control
of the CAN controller in terms of bit timing and baud rate. The five options
described below are necessary for specifying the "Special Timing" settings.
Identifier
With CAN messages, you can choose between standard frames with 11 bit
identifiers or extended frames with 29 bit identifiers. The length of the identi-
fier field (standard / extended) can be specified in this line.
Note
A mixture of standard frames and extended frames is not supported for
CAN-CTRL devices.
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When the standard identifier has been selected, only 11 bit values are allowed
in the "Groups" tab of the CAN-IO device (cf. "Identifier dec/hex"
on page 158). When you enter larger values, the most significant bits (MSB)
are truncated. A warning is not given.

When the extended identifier has been selected, only 29 bit values are
allowed. When you enter larger values, the most significant bits (MSB) are
truncated. A warning is not given.

Special Timing: BRP (dec)

This option is hidden by default. It can only be edited if the "Baud Rate" option
issetto <Special Timing>.

This parameter is used to set the "Baud Rate Prescaler" which determines the
baud rate from the input clock of the CAN controller. The value range of this
setting is 0 - 63.

For more information on this setting, refer to the Intel 82527 CAN Controller
data sheet.

Special Timing. SIW (dec)

This option is hidden by default. It can only be edited if the "Baud Rate" option
is set to <Special Timing>.

This parameter is used to set the "Synchronization Jump Width". The value
range of this setting is O - 3.

For more information on this setting, refer to the Intel 82527 CAN Controller
data sheet.

Special Timing: TSEG1 (dec)

This option is hidden by default. It can only be edited if the "Baud Rate" option
is set to <Special Timing>.

This parameter is used to set "Time Segment 1" and determines the time seg-
ment before the sampling time. The value range of this setting is 2 - 15.

For more information on this setting, refer to the Intel 82527 CAN Controller
data sheet.

Special Timing: TSEG2 (dec)

This option is hidden by default. It can only be edited if the "Baud Rate" option
is set to <Special Timing>.

This parameter is used to set "Time Segment 2" and determines the time seg-
ment after the sampling time. The value range of this settingis 1 - 7.
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For more information on this setting, refer to the Intel 82527 CAN Controller
data sheet.

Special Timing. SPL (dec)

This option is hidden by default. It can only be edited if the "Baud Rate" option
is set to "<Special Timing>".

This parameter is used to set the "Sampling Mode" and determines how often
the signal is sampled to determine the logical state.

For more information on this setting, refer to the Intel 82527 CAN Controller
data sheet.

The formula for calculating the CAN bus frequency (from Intel 82527 CAN
Controller data sheet) is:

CAN bus frequency =
10 MHz / [(BRP + 1) x (3 + TSEGl + TSEG2)]

10.3.3  Globals (CAN-IO Device)
This CAN-IO device can be used for the simple simulation of a CAN bus partic-
ipant which can send and receive CAN messages.
This section describes the global options specific to the CAN-IO device. Other
global options are described in section 7.4.2 "Default Options in the " Globals"
Tab" on page 120.
Import CAN DB File
This option is used to read a CAN database file which was created with the
CANdb data management program made by the company Vector Informatik.
CAN messages and signals can be generated automatically if necessary using
this file.
The Windows file selection dialog window opens after you press [Do
it... 1.
The CAN DB file to be imported can be selected in this dialog window.
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After clicking the Open button, the following dialog box is displayed and can
be used to specify what happens next:

5 CAN DB Import x|
Select Desired Metwork Mode: Send Messages: Import Uge Cage:

EZE_ANTRIEE_CAN
EchizeitPC_ANTRIEE_CAN
ES1000_F_ANTRIEE CAN
MS_ETE

Pla ANTRIEE_CAN

|v¥ Replace Nodes

I™ Counterpart to Nodes

HT
R2_ANTRIEB_CAN
Wector_ oo

Ok Lancel |

Fig. 10-2  CAN DB Import Dialog

A CAN DB file normally describes several nodes of a CAN network. All existing
nodes are listed in the "Select Desired Network Nodes" list. The two lists to the
right of it ("Send Messages" / "Receive Messages") list all CAN messages
defined for the node currently selected. The messages selected are used for
import. "Import Use Case" can also be selected. The Replace Nodes option
means that the CAN-IO device assumes the role of the network node; i.e. a
send message of the node is also used as a send message of the CAN-IO device
etc..

The Counterpart to Nodes option means that the CAN-IO device is the coun-
terpart to the network node; i.e. a send message of the node results in a
receive message etc.

After you confirm with OK, the data to be imported (CAN messages and sig-
nals) with the signal groups and signals is checked. The result of this check is
then shown in the dialog box displayed below:
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@ Do you want to proceed? N =] B3

Importing messzages for node 'PWHR1_ANTRIEE_CAN' would cause the following results:
Check SEMD meszage 'PWR1_136h"...
Check SEMD meszage 'PWR1_137h..
Check SEMD meszage 'PWR1_138h...
Check SEMD meszage 'PWR1_13390...
Check RECEIVE message ES1000_F_12Ch'..
Check RECEIVE message ES1000_F_12Dh"..
Check RECEIVE message ES1000_F_12Eh'..

4

()8 | Cancel |

7
o

Fig. 10-3 "CAN DB Check" Dialog Box

So far, the existing CAN-IO device has not been changed. The actual import
procedure does not start until the OK button is pressed.

The import procedure inserts the imported messages in the signal groups and
ensures that relevant signals are defined.

Once import is completed, the detailed protocol of the import procedure is
shown in the "Monitor" dialog box:

I MONITOR

File Edit “iew
Maonitor | Build |

- (O] x|

Import meszages for node 'PwR1_ANTRIEB_CAM" ;I
SEMD meszage 'PWHR1_136h' has been added to ‘Groups'
Signal 'ELM1_U_CAMN' haz been added to 'Signals’
Signal 'ELM1_I_CAMN' haz been added to 'Signals’
Signal 'ELM1_pwwEl_CAN' has been added to ‘Signals'
Signal 'ELM1_=5t1Emor_CAM' haz been added to 'Signals’
Signal 'ELM1_=5t1Modi_CAM' has been added to 'Signals'
Signal 'ELM1_=5t1Pabregel CAM' haz been added to 'Signals’
Signal 'ELM1_=5t1Unachk15_CAM' has been added to 'Signals'
Signal 'ELM1_=5t2Free_CAM' haz been added to 'Signals’
Signal 'ELM1_=5t2LimitDefault_CAN' has been added to '‘Signals'
Signal 'ELM1_St2ready_CAM' haz been added to 'Signals’
SEMD meszage 'PWHR1_137h' has been added to ‘Groups' ]
Signal 'ELM1_n_CAN' has been added to 'Signals'
Signal 'ELM1_TAsm_CAM' haz been added to 'Signals’
Signal 'ELM1_TEcu_CAN' has been added to ‘Signals'
Signal 'ELM1_trq_CAM' hasz been added to "Signals’
SEMD meszage 'PWHR1_138h' has been added to ‘Groups'
Signal 'ELM1_ddom_CAN' has been added to ‘Signals'
Signal 'ELM1_trgMinPoszs_CAM' has been added to 'Signals’
Signal 'ELM1_trgaxPoss_CAN' has been added to 'Signals' LI

Fig. 10-4  "Monitor" Window with Import Protocol

Attention during import:

When a CAN DB file is imported, only 29 Bit (identifier extended), or 11 Bit
(identifier standard; cf. "ldentifier" on page 150), are inserted into the identi-
fier field automatically.
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When you selected the standard identifier in the CAN Controller item, but the

CAN DB file contains signals with 29 Bit identifiers (ID > 237), two things hap-
pen:

e 11 bits (bits [28...18]) are inserted into the identifier field. The remain-
ing bits (MSB) are rejected.

e Warnings are displayed in the monitor window.

Since only one identifier can be selected, CAN DB files containing both stan-
dard and extended identifiers cause problems.

Automatic Mapping

This option makes automatic assignment between signals and (ASCET) mes-
sages possible.

Click on [Do it...] or select Extras — Map Item Signals to open the
" Automatic Mapping" window.

@Item Signal Mapping
¥ Map unmapped signals
™ Remap mapped signals

¥ Create ASCET messsages

Options |

Fig. 10-5 " Automatic Mapping" dialog window with mapping status

The next part of the procedure can now be selected from the window. The
following commands are possible:

e Map unmapped signals:
All signals are mapped that have not been mapped so far (= empty
"ASCET Message" field in the "Mappings" tab), i.e. an ASCET mes-
sage with the same name is searched for for each of these signals. If

none is found, the relevant signal is not mapped if Create ASCET mes-
sages is deactivated.

¢ Remap mapped signals:
All signals are mapped that were already mapped, i.e. an ASCET mes-
sage with an identical name is searched for for every mapped signal. If
none is found, the relevant signal is no longer mapped (= empty
"ASCET Message" field in the "Mappings" tab).
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¢ Create ASCET messages:
When this option is activated, a global message is generated for each
missing ASCET message. This means that all selected signals are
mapped after this action.

e Options button
Opens the ASCET options window in the "Hardware Configuration\
Miscellaneous” node.

Use the "Signal Mapping" node in the options window (see page 110) to
determine whether the messages generated with Create ASCET Messages
are generated in the project or in one of its included modules. Use the same
tab to determine whether transfer direction or signal type shall be considered
when creating

Generate Receive Debug Signals

If this option is activated (= yes), two additional signals are generated for
every "receive" signal group.

* <GroupName> Diag dT
* <GroupName> Diag Rec

The ...dT signal specifies the difference in seconds to the previous message
received.

Note

This signal can be used for a normal message receipt (IRQ = no) to monitor
the receipt. If, for example, the CANbus is interrupted, the value increases
permanently in the grid of the receive task. This value is not protected
against overflow (which occurs at approx. 300s) for performance reasons!

In contrast, no real receipt monitoring can be executed when a message is
received with an interrupt (IRQ = yes) as the calculation of the value does
not take place until the interrupt task. As the calculation does not take place if
no message is received, the old value is frozen. This means that it is impossible
to tell when an interrupt is received, whether the receipt takes place in a regu-
lar grid or whether it is interrupted.

The ...Rec signal is described as true every time a message is received. If this
signal is mapped to a send-receive message and then reset to false by the
application every time it is read, the application can easily determine whether
a message has been received between the cycles.
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10.3.4  Groups (CAN-IO Device)

The CAN messages are specified in the form of signal groups in this CAN-IO
tab.

Note

New signal groups or CAN messages can be generated via the context menu
in the "Groups" tab (for more details please refer to the section "View"
Menu on page 104).

Note

After changing the group name, the signal name, or the signal direction, an
ASCET message mapped previously may not be mapped automatically any
longer and then has to be mapped again manually.

This section describes the group options specific to the CAN-IO device. Other
group options are described in section 7.4.3 "Default Options in the "Groups"
Tab" on page 122.

Direction

This is where you can determine the direction of the CAN message ("send" =
send message, "receive" = receive message).

Task

This is where the task is specified in which the message is to be sent or
received. If a receive message is to be received in interrupt mode, this setting is
reset and locked.

IRQ

This option specifies whether the relevant receive message should be received
in interrupt mode or not. For "normal" receipt, the CAN message has to be
polled within a task as many times as it can be sent by the counterpart. CAN
messages which are not sent in any fixed grid or even only occur sporadically
can be problematic in this operating mode. Interrupt reception is ideal for this
as it triggers message processing exactly when the message was received.
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Identifier dec/hex

This is where the message identifier is entered. The value can vary in size here
depending on the setting chosen for the identifier type in the superior CAN
controller item (standard or extended):

Standard identifier: 11-bit 2 047 dec 7 FF hex

Extended identifier: 29-bit 536 870 911 dec F FF FF FF hex

Each signal group or CAN message has to have a unique identifier.

Length [Byte]

Specifies how many useful data bytes the relevant message can transfer (1..8).
Activated Task*

For "receive” CAN messages' (signal groups), a software task may be entered
here that is always activated when the relevant signal group has been received,
after the receiving task has been executed. The task entered here can, e.g., be
used for post-processing like cleaning up.

This column is hidden by default.

Prescaler*

This allows you to set when a VMEbus interrupt is triggered to transfer data
with a message received in interrupt mode. The default setting " 1" means that
for every message received, data transfer also takes place. If this value, for
example, is increased to "2", a VMEbus interrupt is only triggered every sec-
ond message received which then transfers the data of the message last
received.

This column is not displayed by default.

Note

The value should be increased when the relevant message is received very
quickly and the VMEbus interrupt load therefore increases too much.

It is possible to specify such a task for "send" groups, too, but there is no
recommended usage for such a utilization. (As the sending process is han-
dled asynchronously, the CAN message may or may not have been sent
when that task is activated.)
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10.3.5

Signals (CAN-IO Device)

The CAN I/O signals are specified in this CAN-IO tab.

Note
New signals can be generated via the context menu in the "Signals" tab (for
more details please refer to the section ""View" Menu" on page 104).

This section describes the signal options specific to the CAN-IO device. Other
signal options are described in section 7.4.4 "Default Options in the "Signals”
Tab" on page 123.

Group

This is where a signal is allocated to the required signal group.

Signal Type

This is where the signal type is determined in which the signal is transferred via
the CAN bus.

The following settings are possible:

Signal Type Data Type

int Characterizes a signed signal in the default complement to
two data format (max. 32-bit)

(s)int Characterizes a signed signal in which the sign is transferred
as the most significant bit and then the absolute value of the
signal is transferred. If the sign bit is set, this is a negative
number (max. 32-bit)

uint Characterizes an unsigned signal (max. 32-bit)

bool Characterizes a Boolean signal. Only one bit can be marked in
the bit matrix.

real Characterizes a floating-point value in "standard IEEE float (4
byte)" format. Accordingly, only 32 bits can be marked in the
bit matrix.

The following table provides an overview of the IEEE floating-point formats:

Format Sign Exponent Fraction
Float 1 bit 8 bits 24 bits
Double (not 1 bit 11 bits 52 bits
supported)
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7654321.. (Bit matrix)

A CAN message can transfer up to 8 data bytes. A bit matrix can specify which
bits each signal requires or occupies (a signal = a row).

The columns are structured as follows:

0 0 Byte number
7 6 1 0 Bit number

Significance of the bit fields:

Empty field The relevant signal does not use the bit
Occupied field The signal requires this bit at the position

"X" field The relevant bit is not available for data transfer because
the signal has fewer useful data bytes (see "Length" in
the "Groups" tab).

Operating the bit fields:
The required bit cell can be selected using the arrow keys on the keyboard.

Use the number keys to assign the bit with the correct value (different values
are important for "block building”, see below).

Clicking with the mouse also "toggles" the relevant cell between "empty" and
"1". If you press the <Alt> key and click the mouse simultaneously, the value
is incremented from "1" to "9" (important for "block building").

You can select several bits simultaneously as follows:

7 4(3(3(3(3(3|3]|3|3|2(|2|2|2|2|2|2|2|1|1|{1{1|1|{1[1|1|0|0|0|0|0|0|0|0
71 7 |o|7|6(5(4(3]|2]|1|0|7|6|5]|4|3|2|1|0|7|6(5(4(3[2|1|0|7|6]|5|4]|3|2|1|0
11
Click to select first bit
L1 [T T T T I I I I I I I I T T T T I TT]
Click to select second bit
L1 [T T T T I T T I I I I I I T T T T I T T ]

Press <shift> key and click
again to select the second bit

L1 [TT T T T T I T I I I T MMl T T T
The block has been filled

Data blocks can be created using different numbers ("1111  2222...") with
which virtually every signal transferred can be described. The numbers used to
form the data blocks have the significance that the block with the highest
number ("2222") specifies the block which contains the most significant bits
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10.4

during transfer. The block with the smallest number ("1111") contains the
least significant bits during transfer. With the numbers available (1...9), you
can write a signal with up to 9 bit blocks. As the representation of the bits
corresponds exactly to the form in which an Intel signal is transferred, block
building is necessary for the representation of signals in Motorola format as
soon as the signal is longer than 8 bits.

Examples of the definition of different signals:

7 413(3|3|3(3|3|3|3|2|2|2|2|2|2|2|2|1|1|1|1|1|1|{1]|1|/0[0|0f0O|0|0OfO|O

7| 7 |0|7]|6(5|4|3|2|1|0|7(6|5[4|3|2(1|0|7|6|5|4(3|2|1[{0|7|6(5|4|3|2|1|0
T a1

16-bit signal in Intel format

L] [ TTTTTTTTTTTTTTTT [22[2]2[2]2][2]2[1[A[A[1]1]1]1]1]

Alternative way to describe same signal

L1 [ TT T T T T T T T TT2Mef2f TT T T 1T T MMAMAATA]]T]

12-bit signal (Intel format) with gap

L] [TTTTTTTTTITTITTT e a1]2[2]2]2]2]2]2]2]
16-bit signal in Motorola format

Mappings (CAN-IO Device)

The possible settings are the same for all devices. They are described in
section 7.4.5 on page 124.

ES1222-CAN Bypass (CAN Bypass Protocol CBP)

CAN bypass applications are less complex but also less efficient than ETK
bypass applications. Only the ECU software has to be adapted in a CAN bypass
(customization); modifications to the hardware are not necessary.

A CAN bypass is of course only possible with ECUs which have a CAN inter-
face. Two fundamental methods exist to create a Bypass with CAN:

e CAN Bypass over messages and assigned signals, which are firmly pre-
defined in the ECU software. This isn't made possible about the CAN
Bypass Device but about the CAN-IO Device (see chapter 10.3
on page 148).

e CAN Bypass over an agreed protocol, in which a selection of the sizes
to be transferred can be made. Please pay attention to the licensing
agreement in the following chapter.
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10.4.1 License legal note for the CAN Bypass protocol (CBP)

The CAN Bypass protocol (CBP) is a development of the Robert Bosch GmbH
Stuttgart and is common applied by the Robert Bosch GmbH and the ETAS
GmbH. All rights reserved by the Robert Bosch GmbH.

The use of the CAN Bypass protocol in the interaction of ASCET-RP and ECUs
of the Robert Bosch GmbH, which integrates this protocol, is possible without
further licensing agreement.

You receive information about suitable ECUs with CBP support from the ECU
manufacturer.

An interface description of the CBP in coherence with ASCET-RP is available at
the ETAS GmbH on enquiry.
Note

The surrender of the interface description is only carried out, if the corre-
sponding license agreement is accepted. There is not an entitlement to this
license due to an ASCET-RP licensing agreement!
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10.4.2

10.4.3

Hardware Configuration of a CAN Bypass

The following figure shows a sample configuration of a CAN bypass applica-
tion with the ES1000.2/ ES1000.3:

Gontrol Unit Computing Node CAN Interface
ES1120 ES1130 BES122 A
® @ P @ ©® @ @ @ @ @
® | ® ®

D D D @D

@

ASCET
INCA

oooooooooogo [ Bhernet
00000000000
DDDDDDDDDDDD
o————0

® @ 6 @ 6 @ @

OO A AT

Engine BEQU

Engine

000

= - =
hoTjogud
W AL |

As with all rapid-prototyping applications, the host PC is connected to the
ETAS experimental system via the host link interface. The functions developed
with ASCET run on the PPC module, ES113x. The ECU is connected to the ETAS
experimental system via the ES1222 CAN interface board.

Communication with the ECU takes place using the CAN bypass protocol
(CBP). (© Copyright Robert Bosch GmbH).

Globals (CAN-Bypass Device)

This section describes the global options specific to the CAN-Bypass device.
Other global options are described in section 7.4.2 "Default Options in the
"Globals" Tab" on page 120.
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Device Manager Task

A timer task has to be assigned here which is available exclusively to this
bypass. The period duration of the timer task has to be set between
0.05 seconds and 0.8 seconds.

ASAM-2MC Project

An ASAM-MCD-2MC project suitable for the ECU and which has already been
read into the database has to be selected here.

CAN Identifier (dec)

This is where the CAN identifier of the CAN message command is specified in
decimal notation. The CAN message command is the message with the high-
est identifier of the CAN message block (the default value for CBP is 263). The
length of the identifier (11 bit / 29 bit) depends on the "Identifier" setting in
the "Globals" tab of the CAN-CTRL subsystem.

The format of the CAN message block and the command message is defined
in the CBP interface description.

CAN Identifier (hex)

This is where the CAN identifier of the CAN message command can be speci-
fied in hexadecimal notation (the default value for CBP is 107H).

# CAN Messages

This is where the number of available CAN messages for the CAN message
block has to be set (4 .. 16). The CAN message block normally has 8 CAN
messages with the CAN bypass protocol.

Note

The higher the number of CAN messages, the more bypass variables can be
transferred. As the ECU software also has to provide the resources, however,
this entry cannot be set freely but must be coordinated with the ECU soft-
ware version.

Byte Order

This line displays the word data storage format (MSB first / MSB last) of the
ECU processor. This information is read from the allocated ASAM-MCD-2MC
project.
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Overview of the common "byte order" terms:

MSB first big endian Motorola
MSB last little endian Intel
Automatic Mapping

For more information please refer to the description "Automatic Mapping" in
section chapter 10.3.3, section "Automatic Mapping" on page 155.

Prefix / Postfix to Label

This is where the name extensions can be specified to be able to identify the
relevant bypass parameters from the bypass output value (ASAM-MCD-2MC
measurement). This name reference is used to detect the available bypass out-
put values ("send" signals to the ECU) and to determine all the necessary
information for a bypass signal.

The following figure clarifies the situation:

Bypass Signal "TestSignal"
(Measurement)

Prefix to Label Postfix to Label
Bypass Vector Label "PreTestSignalPost"

(Characteristic)

Next Address

Bypass Raster Label "2
(Characteristic) ‘

Fig. 10-6  Relation between the Bypass Labels

Bypass Label Task:

Bypass Vector Label Specifies the vector address of the bypass variable. A 0
means that the value is not transferred.

Bypass Raster Label Specifies whether the bypass variable is transferred in
the angle-synchronous grid (value = 0) or in the time-
synchronous grid (value = 1).
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10.4.4

Vector Base Address (hex)

This is where a base address can be specified which is used to calculate the
target address of the bypass output values ("send" signals to the ECU) in the
ECU. This is necessary if the target address is outside the address space which
can be addressed via the 16 bits available in the CAN bypass protocol.

The target address is calculated as follows:
<bypass address> :=

<vector address> + <ecu calibration offset> - <base
address>

<ecu calibration offset> is determined via the ASAM-MCD-2MC
project.

Groups (CAN-Bypass Device)

This section describes the group options specific to the CAN-Bypass device.
Other group options are described in section 7.4.3 "Default Options in the
"Groups" Tab" on page 122.

Note

After changing the group name, the signal name, or the signal direction, an
ASCET message mapped previously may not be mapped automatically any
longer and then has to be mapped again manually.

Group

The CAN-Bypass device supports up to two grids - one in send and one in
receive direction. The signal groups have the following significance:

Nrx  Speed-synchronous data from the ECU to the CAN-Bypass device

Ntx  Speed-synchronous data from the CAN-Bypass device to the ECU

Trx  Time-synchronous data from the ECU to the CAN-Bypass device

Ttx  Time-synchronous data from the CAN-Bypass device to the ECU

Activated Task

This is the column in which software tasks have to be specified which are to be
activated when speed-synchronous or time-synchronous data is received. The
calculation of the bypass functions and the returning of the results to the ECU
also take place in these tasks (cf. the corresponding entries in the "Task" col-
umn).
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Bypass Variables

By selecting a cell from this column, the Select Variables dialog box is opened
from which the bypass variables (measurements) for the relevant signal group
can be selected.

o Select Vanables <Measure variables> x|
Fiter “ariables Selected Help
1 Devices Z Variables 3 Selected
Eg W Test_ES400_compatible_mode_1 ?‘ M_sint16_3.FunctionTest_MapsAndl;I Active, Dist_B04,Distab
? O M_sint16_4.FunctionTest_Mapsand: Active, Dist_R09.Distab

M_Sink16_array.Cal_Measure_Block IM_sint&_3.FunctionTest_Map
O M_gink16_matrix,Cal_Measure_Elacl
‘ 1_sint&_1 .FunctionTest_MapsandC
14_sint&_2 FunctionTest_, psnndC

M_sint&_s.FunctionTest, MapsAndC
M_Sink&_array.Cal_Measure_Blocks
_Sink&_matrix, Cal_Measure_Blocks
M_U16_1.Cal_Measure
M_J16_2,Cal_Measure

o
ol
[ ]
[ ]
O M_U16_3.cal_Measure
o
o
‘_

M_U3_1.Cal_Measure
M_U3_2.Cal_Measure

2 infoioioicioiE © oifficiolE 2

1M_U3_3.Cal_Measure =
T 3 [ | T — |

Function: =Test_ES400_compatible_maode_1>
Variable: <M_sinkd_3.FunctionTest_MapsandCurves =

Fig. 10-7  The "Select Variables" Dialog Window

Note

Non-linear formulas are not supported. If a variable with non-linear ormula
is selected nonetheless, a warning of the following kind is displayed:

<RTIO Toolbox WARNING>

Error on processing signal ’<signal name>’ formula:
Can’t handle ’<formula name>’ for bypass; formula is
converted to ’FormulaId’!
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All measured values defined in the ASAM-MCD-2MC project are basically
available to the "receive" signal groups. Only those measured values are avail-
able for the "send" signal groups which are supported by the ECU software as
bypass intervention variables and are clearly bypass intervention variables from
their name reference (see also "Prefix / Postfix to Label" in the "Globals" tab).

Note

The number of measured values is limited and depends on the data type of
the measured values (byte, word...) as well as the number of available bypass
CAN messages (entry "# Bypass Messages" in the "Globals" tab).

Diagnostic Variable

If necessary, an additional value of the ECU can be selected here for diagnostic
purposes for every "receive" signal group (e.g. to monitor bypass operation).

Selection takes place as described under "Bypass Variables".

10.4.5  Signals (CAN-Bypass Device)
This section describes the signal options specific to the CAN-Bypass device.
Other signal options are described in section 7.4.4 "Default Options in the
"Signals" Tab" on page 123.
Note
None of the columns of the "Signals" tab can be edited by the user. They are
intended purely for display purposes of status values for the bypass variables.
The bypass variables are sorted according to their byte size within the relevant
signal group (8-4-2-1 bytes).
# Bytes
The number of bytes per bypass variable is displayed in this column.
Address (hex)
The addresses of the bypass variables are displayed in this column.
Receive values have a 32-bit address space; send values have a 16-bit address
space.
Bit Pos
This column is unused as the standard ECU software at the moment does not
support bypass of bit values.
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10.4.6

10.5

10.5.1

10.5.2

Data Type

The data type of the bypass variables is displayed in this column.
Byte Offset

Display of the offset of the bypass variable within the relevant signal group.

Mappings (CAN-Bypass Device)

The possible settings are the same for all devices. They are described in
section 7.4.5 on page 124.

ES1223-LIN

The ES1223 board is used as an LIN interface in VMEbus systems. The board
provides four LIN channels. It also makes it possible to trigger VMEbus inter-
rupts with received messages so that permanent polling after messages is not
necessary. Each LIN controller can process up to 64 messages. The use of an
independent processor means the system controller is considerably relieved.

This section describes the RTIO link of the ES1223 board. The ES1223 board is
integrated in the HWC editor by selecting the "ES1223-LIN" item.

Globals (ES1223-LIN Subsystem)

This section describes the global options specific to the ES1223-LIN subsystem.
Other global options are described in section 7.4.2 "Default Options in the
"Globals" Tab" on page 120.

ID

The board number of the board to be addressed has to be entered in the "ID"
selection field.

Note

The ES1223.1 board is what is referred to as an "Auto-ID" board which is
automatically assigned an ID number and a free address space by the hard-
ware manager when the system is switched on. Boards of the same type
(e.q. two ES1223.1s) are numbered from left to right, i.e. the left-hand
board is assigned number one, the next board number two. There are 2 IDs
available; this means that up to 2 ES1223.1 boards can be operated in an
experimental system.

Globals (LIN-CTRL Subsystem)

An "Init Task", an "Exit Task" and an "IRQ Handler Task" are assigned to the
LIN-CTRL subsystem in the "Globals" tab.
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Up to four LIN-IO devices can be assigned to the LIN-CTRL subsystem corre-
sponding to the four LIN interfaces on the board.

This section describes the global options specific to the LIN-CTRL subsystem.
Other global options are described in section 7.4.2 "Default Options in the
"Globals" Tab" on page 120.

IRQ Handler Task

An additional "IRQ Handler Task" is required to support interrupts of the
ES1223 board. This task must be created as a "software" task in the task list in
the ASCET project editor whereby "Max. No. of Activations" has to be at least
2 (maximum of 50).

10.5.3  Globals (LIN-IO Device)
This section describes the global options specific to the LIN-IO device. Other
global options are described in section 7.4.2 "Default Options in the " Globals"
Tab" on page 120.
LIN Connector
This is where the desired LIN connector is selected (LIN1 to LIN4). Each LIN-IO
device has to be assigned to its own connector.
Baud Rate [bit/s]
This is where the required baud rate can be selected. The standard baud rates
(19200, 9600, 2400 bit/s) are available. It is also possible to select the
<Special Timing> setting which activates low-level addressing of the LIN
controller in terms of the bit-timing and baud rate.
These settings can be specified in the "Special Timing" options described on
page 171.
LIN Network Node
This option determines whether the selected LIN-IO device works as a master
or slave control unit. Please note that only one master unit is possible in the LIN
network.
Schedule Task
This option is only available if the "LIN Network Node" option is set to Master
for the selected LIN-IO device. It is used to define a task for a master control
unit which is always executed when the send queue is empty. This is useful for
the continuous sending of messages.

HWC Items



Special Timing: BaudRate [bit/s]*

This option is masked out by default. It can only be edited if the "Baud Rate"
option is set to <Special Timing>.

Unlike with the standard transfer rates (see "Baud Rate [bit/s]" on page 170),
any baud rate between 10 and 20,000 bit/s can be entered here.

Special Timing: SynchBreak [bit]*

This option is masked out by default. It can only be edited if the "Baud Rate"
option is set to <Special Timing>.

The synchbreak length includes the actual synchbreak (low phase) as well as
the synch delimiter (1 bit). Unlike the standard (at least 14 bits), any synch
length between 8 bits and 15 bits (low time) can be entered here.

Import CAN DB File

This option is used to import a CAN/LIN database file which was created using
the CANdb data administration program, developed by the company Vector
Informatik. This file can be used to generate LIN messages and signals auto-
matically when required.

Please consult the section "Import CAN DB File" on page 152 for details on
how to execute the import.

Automatic Mapping

This option makes the automatic mapping of signals and (ASCET) messages
possible.

For more details, consult the section "Automatic Mapping" on page 155.

Generate Receive Debug Signals

If this option is activated (= yes), two additional signals are generated for
every "receive" signal group.

* <GroupName> Diag dT
¢ <GroupName> Diag Rec

For more details, consult the section "Generate Receive Debug Signals"
on page 156.
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10.5.4

Groups (LIN-IO Device)

This LIN-IO tab specifies LIN messages in the form of signal groups.
New signal groups or LIN messages can be generated using the shortcut menu
in the "Groups" tab (see the section " "View" Menu" on page 104).

Note

When the signal group name, signal name or signal direction is changed,
any ASCET message which may have been assigned may not be assigned
automatically any more and may then have to be reassigned manually.

Please consult section 10.3.4 "Groups (CAN-IO Device)" on page 157 for a
description of the options. The LIN-IO device has the following special features:

e the "Length [Byte]" option is masked out and write-protected by
default for the LIN-IO device as the length of the LIN message is coded
in the identifier

e the "Prescaler" option is not available
¢ the "Send No Data" option is LIN-specific and is described here

This section describes the group options specific to the LIN-IO device. Other
group options are described in section 7.4.3 "Default Options in the “Groups"
Tab" on page 122.

Send No Data

This option is only available if the "LIN Network Node" optionin the “Globals"
tab is set to Master, and send is selected in the "Direction" column in the
"Groups" tab.

If “Send No Data" is set to Yes, only the header of the message is transferred,
not the data. The length of the message is thus Length [Byte] = 0.
Note

To receive data from a slave node with a master node, two signal groups
with the same identifier have to be created:

- one signal group with the direction "send" and the option "send no data",
- one signal group with the direction "receive".

The master node sends the header of the message with the first signal
group, with the second, it receives the data from the slave node.

HWC Items



10.5.5

10.5.6

10.5.7

10.6

Signals (LIN-IO Device)

The LIN signals are specified in this LIN-IO tab.

New signals can be generated via the shortcut menu in the "Signals" tab (see
section " "View" Menu" on page 104).

Please refer to section 10.3.5 "Signals (CAN-IO Device)" on page 159 for a
description of the columns of the table.
Note

The length of a message is automatically coded in the identifier (*Groups"
tab). The top 3 bits of the identifier specify the length - 2, 4, and 8 bytes are
all possible. This means that all higher fields of the bit matrix are deactivated.

This section describes the signal options specific to the LIN-IO device. Other
signal options are described in section 7.4.4 "Default Options in the "Signals"
Tab" on page 123.

Mappings (LIN-IO Device)

The possible settings are the same for all devices. They are described in
section 7.4.5 on page 124.

Runtime Behavior

The LIN bus is managed in interrupt mode by the ES1223 processor. Due to the
interrupt management, send and receive commands can be delayed by up to
250 ps.

ES1231-ETK

The ETK interface board ES1231 is the successor to the ES120x board and is
also used to link an ECU with an ETK to an experimental system.

The board has extended functionality in comparison to its predecessor, such as
block transfer mode and a higher transfer rate which enables a much higher
data rate with corresponding support. This board is also equipped with the
memory-saving "Auto-ID" technology.

Note

The ES1231 board requires special system services to communicate with an
ETK which can only be provided by an ES1120 (VCU2) system controller
board. (See the section "Hardware — ES1000.x Experimental System"

on page 69.)
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10.6.1

10.6.2

Globals (ES1231-ETK Subsystem)

This section describes the global options specific to the ES1231-ETK sub-
system. Other global options are described in section 7.4.2 "Default Options in
the "Globals" Tab" on page 120.

ID

The board number of the board to be addressed has to be entered in the "ID"
field.

Note

The ES1231 board is an "Auto-ID" board which is automatically assigned an
ID number and a free address space by the Hardware Manager when the
system is switched on. Boards of the same type (e.g.two ES1231s) are num-
bered from left to right, i.e. the left-hand board is assigned the number one,
the next one number two etc. There are 4 IDs available; this means that up
to 4 boards can be operated in an experimental system.

As the ES1231 only has one ETK controller, only one "ETK-CTRL" item can be
inserted (only port A is supported).

Globals (ETK-CTRL Subsystem)

In the "Globals" tab of an ETK-CTRL subsystem, a physical ETK controller or an
ETK port is assigned to the ETK-CTRL subsystem.

This section describes the global options specific to the ETK-CTRL subsystem.
Other global options are described in section 7.4.2 "Default Options in the
"Globals" Tab" on page 120.

ETK Port

The ES1231 has one ETK controller. This ETK controllers is assigned automati-
cally as an ETK interface; Port A is selected automatically.

Trigger Segment Address (hex)

Here, the trigger segment address of the DISTAB procedure has to be specified.

If an ETK bypass item with a relevant ASAM-MCD-2MC project is assigned to
the ETK-CTRL subsystem, this setting cannot be edited and is made automati-
cally providing the relevant variable in the ASAM-MCD-2MC project was cor-
rectly defined.
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10.6.3

The trigger segment address determines the location of the hardware trigger
addresses which are used to control data transmission via the bypass channels.
The location of the hardware trigger addresses in relation to the trigger seg-
ment address is constant with the DISTAB data exchange procedure.

The start address of a 64-byte trigger segment (with 8-bit or 16-bit wide bus
access) must be at an even address which can be divided by 64: the start
address of a 128-byte trigger segment (with 32-bit wide bus access) corre-
spondingly has to be at an address that can be divided by 128.

The format of the trigger segment is defined in the DISTAB 12 and DISTAB 13
interface description.

Trigger Segment

This is where the trigger segment size has to be defined.

If an ETK bypass item with a relevant ASAM-MCD-2MC project is assigned to
the ETK-CTRL subsystem, this setting cannot be edited and is made automati-
cally providing the relevant variable in the ASAM-MCD-2MC project was cor-
rectly defined.

The address space of the trigger segment must not be used by the ECU. With
16-bit-wide trigger addresses, the trigger segment is 64 bytes wide and with
32-bit-wide trigger addresses, the trigger segment is 128 bytes wide.

Trigger

This is where the number of hardware trigger addresses used for the bypass (2
or 16) is set.

If an ETK bypass item with a relevant ASAM-MCD-2MC project is assigned to
the ETK-CTRL subsystem, this setting cannot be edited and is made automati-
cally providing the relevant variable in the ASAM-MCD-2MC project was cor-
rectly defined.

Globals (ETK-BYPASS Device)

This ETK-BYPASS device is used to define all variables necessary for bypass
operation with a bypass-capable ECU equipped with an ETK and the relevant
software.

This section describes the global options specific to the ETK-BYPASS device.
Other global options are described in section 7.4.2 "Default Options in the
"Globals" Tab" on page 120.
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ASAM-2MC Project

The ETK bypass requires an ASAM-MCD-2MC project (AML V1.1) which can
be generated in the database by reading an ASAM-MCD-2MC description file.

Note

ASAM-MCD-2MC projects using AML V1.2 or higher cannot be read. The
following error message appears when such a project is assigned to the
device:

Error: Incompatible version Ox<version> of QP BLOB
found in SOURCE '’ <sName>' . Expected version = 0x1.
Selected ASAM-2MC Project is not suitable for the basic
ETK-Controller (ES1232/ETK-CTRL-BAS, ES1231/ETK-CTRL) !
Please use an advanced ETK-Controller (ES1232/ETK-
CTRL-ADV) !

The ASAM-MCD-2MC file contains, under the IF_DATA ETK label (in older
versions also IF DATA ASAP1B ETK), the bypass description. For each
bypass channel, a 0P BLOB exists which contains the channel settings; an
example is given in section "Bypass Communication (AML V1.1)"
on page 137. The TP_BLOB contains general settings.

/begin TP BLOB

0x1000100 /* TP _BLOB version */
2 /* Project Base Address */
0x0 /* RESET CFG (only PPC family CPU)*/

/begin DISTAB CFG 0xC Ox1l MSB LAST 0x383000 0x0
TRG_MOD 0xB7

/end DISTAB CFG

CODE_CHK /* check whether program and data */

/* are matching */
0x0 /* program ID address in data range */
0x0 /* program ID length in data range */

0x0 /* program ID address in external RAM */
0x0 /* program ID length in external RAM */

ETK CFG OxF OxF0 OxFF 0x3 OxFD OxEE OxFF 0x1
/* ETK configuration */
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RESERVED 0x810000 /* start address */

0x8103F9 /* length */
EXTERN /* memory attribute */
Ox-1 0x-1 O0x-1 0Ox-1 0Ox-1

/* mirror offsets 1 - 5 */

/end TP_BLOB

Necessary information not given in the ASAM-MCD-2MC file can be inserted
manually in the configuration tabs of the HWC editor.

Click in the "Value" column next to the "ASAM-2MC Project" option. A dialog
window opens from which the required ASAM-MCD-2MC project can be
selected.

Select ASAM-2MC Project:

3 Contents

‘1 Eilder - ASAM-ZMC Description - _714hetass : _714hetass ;I oK |
| j_ ASAM-ZMC file @ M:workinglETK Interfacel ASAPE
[LIASCET_RP Wersion: c |
@ JETAS Iconlib Address EPK: DxFFFF =ance
—mE IETAS_Systemlib_CT B
HL Rl e.m b Customer number:
@ JETAS_Tutorial User: K3/EABL
@ ([CIETAS_Tutorial_Solutions Phaone number:
e ECU;
& CInise CPU type: Goldenak
=] '-ﬂ ASHPZ Memory segments:
7 S5 CODE-EXTERN-0x8000-0x65000
o ETK ADDRESS_MARPING 0:x8000-0:3000-0x6800
bel _714hetass_Patchi_1_t ASAP1E_CCP ADDRESS_MAPPING 0x8000-0x80(

DATA-EXTERN-0xFCO000-0:20000
ETK ADDRESS_MAPPING OxFC0000-0x5C0000-0
ASAPIE_CCP ADDRESS_MAPPING 0xFCO000-0x

bl _714hetass_Patchl_1_z M| A5AP1E_KWPE000 ADDRESS_MAPPING 0xE000-
4| »

~2MC il N\ Warki ASAP1B_KWPZ0DD ADCRESS_MAPPING 0xFC00C
ASAM-ZMC file: N:A\Working ETK Interfacel ASAPZ_E> - e A
EROTECT NAVE: uriff. Meo2 ETK ADDRESS_MAPPING UXSEDDD0-0XSEQO00-0;
PROIECT L ONGIEENT TR VARIABLES-TNTERN-0x3F9800-0x6500
FEADER YERSTON, it Mego VARIABLES- INTERN-0x5B8000-0x8000
HEADER, PROJECT_NO: urf_Me32
MOD_PAR ECLI: = =
| | S Il ,

Fig. 10-8 "Select ASAM-2MC Project" dialog window
BLD Source

This option is used to determine which source is responsible for the definition
of the dependency between the required ASAM-MCD-2MC variables for the
bypass output values (BLD = Bypass Label Dependence).
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The following two possibilities are usually at your disposal:

ASAM-2MC File This means the definition of the dependencies between the
bypass output values within the ASAM-MCD-2MC file. This,
however, is not supported by many ASAM-MCD-2MC files.

Local Local means the local definition is used from the ETK-BYPASS
device (see following section "Local BLD Definitions")

Local BLD Definitions

The data transmission of the bypass output values from ASCET to the ECU
takes place using an individual data buffer for each grid (angle-synchronous /
time-synchronous).

Some ECU programs support flexible allocation of bypass variables to this data
buffer. This flexible allocation is certainly necessary when more bypass variables
are made available by the ECU software than can be transferred in the avail-
able data buffer.

Depending on the ECU program, up to 3 additional characteristics are neces-
sary for every bypass output value (defined as a measurement) to define the
bypass variable:

Byte offset  Defines the byte offset of the bypass output value in relation

or vector to the start of the data buffer

parameter:

Bit offset: Is only available for bit values and specifies the bit position
within a byte

Source: A few ECU programs support a free allocation of a bypass

variable to a bypass grid or source (angle-synchronous / time-
synchronous). The parameter contains the relevant value for
this (0 = angle-synchronous / 1 = time-synchronous)
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The following figure shows an example:

Variables (6) (0)
Variable7 (6) (1)

[ [ LT[ [ ewes
Variable4 (5) — Byte 5
Variable3 (4) —p Byte 4
Byte 3
Variable2 (2)
Byte 2
Byte 1
Variable1 (0) Bute 0
e
Y Base Address

In this case, Variable6 is at bit 0 of byte 6 in the data buffer for the bypass
output values; the offset values are thus byte offset: 6 / bit offset: 0.

Variable7, also a bit value, is at bit 1 in byte 6: the values are accordingly
byte offset: 6 / bit offset: 1.

Variable3 is a byte and has byte offset 4 as it is at byte 4 of the memory
area; Variable4 has byte offset 5.

Variablel is at the start of the data buffer and has byte offset 0.
Variable2 has byte offset 2 as variablel is a word occupying two bytes.

Click on the entry [Edit] in the "Value" column to open a small text editor.
There, the local definition of the dependencies between the bypass labels is
defined (BLD Bypass Label Dependencies).

The text is built in lines whereby each line describes exactly one bypass output
signal. The definition of the label dependencies of a bypass output signal has
the following syntax:

<Grid>, <Signal>, [<Byte Offset>], [<Bit Offset>], [<Source>]
Grid: "A" (angle-synchronous), "B" (time-synchronous) or "AB"
(angle- and time-synchronous)

Signal: Name of the ASAM-MCD-2MC measurement of the bypass
output value

Byte Offset: Name of the optional ASAM-MCD-2MC characteristic
which is normally always available and is used to define the
byte offset.
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Bit Offset: Name of the optional ASAM-MCD-2MC characteristic
which is used to define the bit position with bit values

Source: Name of the optional ASAM-MCD-2MC characteristic. If
more than one raster is available (AB), the currently selected
grid is entered here.

// Is used to introduce a comment until the end of the line

The offsets for the parameters defined here can be configured automatically
with ASCET.

Example of a local BLD definition:
1 // current version of the BLD

sgetas? // (optional) name of the dependent
// ASAP2 file
// (is ignored by BLD reader)

A, tlb 8, EBOTT1 8 // definition of a bypass signal
// available for angle sync sample
// grid

B, B tlb, EBOTBT1, BOBBTI1
// definition of a bypass bit
// signal available for time
// sync grid

AB, B Test, B Test Vector,, B Test Channel

// definition of a bypass signal

// available for both sample grids
// with definition for the actual
// sample grid (source) parameter

A, log uint8 0 A, log uint8 0 offset A.Model Byp A,
log uint8 0 bitOffset A.Model Byp A
// definition of a bypass signal
// available for angle sync sample
// grid

This last example corresponds to the following section MEASUREMENT of the
ASAM-MCD-2MC file (AML V1.1):

/begin MEASUREMENT log uint8 0_A

nn

UBYTE

ident
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1

100

0.0

1.0

READ ONLY

BIT MASK 0x8

ECU_ADDRESS 0xFDOO
/end MEASUREMENT

Automatic Mapping

For more information please refer to the description "Automatic Mapping” in
section 10.3.3 on page 152.

Byte Order

This line displays the word data storage format (MSB first / MSB last) of the
ECU processor. This information is read from the relevant ASAM-MCD-2MC
project (see page 136).

Overview of the common "byte order" terms:

MSB first big endian Motorola
MSB last little endian Intel

Distab Type

This line shows which DISTAB procedure is used for exchanging data with the
ECU. This information is read from the relevant ASAM-MCD-2MC project (see
page 136).

DISTAB 12 supports signals which are up to two bytes long
DISTAB 13 supports signals which are 1, 2, 4 and 8 bytes long

Raster A/ B

These lines display the designations read for the two grids A and B from the
ASAM-MCD-2MC project (angle-synchronous and time-synchronous).
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Bypass Variable Selection Mode

In this line, you can specify whether all ECU variables which were defined as
“measurements"” in the ASAM-MCD description are displayed ("all") in the
selection list for bypass output values (“send" signal groups in the "Groups"
tab) or just those variables which were identified as bypass output values in the
BLD definition ("bypass").

For the bypass input values ("receive" signal groups in the "Groups" tab),
which are not affected by this setting, all measurement variables defined in the
ASAM-MCD-2MC project are available regardless of the selection in this line.

Update on

This line allows you to select whether data transfer between the simulation
processor and the ECU should take place during bypass communication on the
working page, reference page or working and reference page of the ETK.

ECU Data Mode

This line shows which access mode (byte access / word access) the ECU proces-
sor uses to access the data memory.

This setting is taken from the ASAM-MCD-2MC project (see page 136).
Base Offset Value

This line allows you to move the byte offset of every bypass output value 0, 2
or 8 bytes up.

The default value for the byte offset with DISTAB 12 is 0. With DISTAB 13, the
default value for the byte offset is 8. Settings other than those listed here are
special solutions and must be coordinated with the ECU programmer.

Begin Far Address Range (hex)

This line is used to specify the start address of the FAR address range. This
specification is usually only necessary for the DISTAB 12 procedure.

Variables from the FAR address range of the ECU cannot be read or written by
ECUs with C16x microcontrollers that use the DISTAB 12 procedure. All values
in the Far address range are read by individual ETK accesses which slows down
data transfer.

Length Far Address Range (hex)

This line is used to specify the length of the FAR address range. This specifica-
tion is usually only necessary for the DISTAB 12 procedure.
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Max Far Signals

This line is used to specify the maximum number of variables that can be read
from the FAR address range. This specification is usually only necessary for the
DISTAB 12 procedure.

Reading large numbers of variables from the FAR address range has a negative
effect on the runtime of the ETK bypass. As few values as possible should be
read from this range.

Long Address AND / OR Mask (hex)

These two lines show the masks selected in the "Address Mapping" line.

Address Mapping

This line can only be edited when the DISTAB 12 procedure was selected.

It is used to define bit masks which is then in turn used to execute an address
transformation. ECUs with a C16x microcontroller, that use memory addresses
larger than 16 bits, can be moved with these bit masks to addresses within the
16-bit address range of the DISTAB 12.

Formula:

<ECU_address> :=
<Memory address> & <AND Mask> | <OR Mask>

The masks are shown in the "Long Address AND / OR Mask (hex)" lines. The
following table contains the possible selections for "Address Mapping" and
the correspondins masks.

Address Mapping Long Address

AND Mask (hex) OR Mask (hex
Mask 16 Bit OxXFFFF 0x0000
Cl67x DPPO O0x3FFF 0x0000
Cl67x DPP1 Ox3FFF 0x4000
Cl67x DPP2 O0x3FFF 0x8000
Cl67x DPP3 0x3FFF 0xC000

10.6.4  Groups (ETK-BYPASS Device)

The number of signal groups (4) is fixed for the ETK-BYPASS device. The first
two signal groups concern the first grid, usually the angle-synchronous one.
The last two signal groups concern the second bypass grid which is usually the
time-synchronous grid.

HWC Items 183



184

Each grid consists of two signal groups; a send and a receive signal group.

The data of the receive signal group is transferred using the standard DISTAB
procedure and the data of the send signal group is exchanged between the
ECU and RTIO using the bypass table procedure.

Note

After changing the group name, the signal name, or the signal direction, an
ASCET message mapped previously may not be mapped automatically any
longer and then has to be mapped again manually.

This section describes the group options specific to the ETK-BYPASS device.
Other group options are described in section 7.4.3 "Default Options in the
"Groups" Tab" on page 122.

Task

The following task allocation should be used for a correct bypass function:

Task "n_Sync" Task "t_Sync"
(Software Task) (Software Task)
"receive" Task "receive"
Process \ Process
(RTIO generated) n_Sync (RTIO generated)
Bypass-Function n_Sync Bypass-Function
Process — Process
(User generated) t_Sync (User generated)
t Sync
"send" Process —>Y! ¥——p.| "send" Process
(RTIO generated) (RTIO generated)

Fig. 10-9  The ETK Bypass Standard Task Allocation
Activated Task

If software tasks are entered in this column, they are activated when sending
or receiving data by an implicit "activate Task" call.

Bypass Variables

See section "Bypass Variables" on page 167 in chapter 10.4.4.

Diagnostic Variable

See section "Diagnostic Variable" on page 168 in chapter 10.4.4.
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Start Buffer (hex)

The base addresses of the relevant data buffers for the bypass input data and
output data must be entered in this column.

Normally, these address specifications are contained in the ASAM-MCD-2MC
project, providing it is an ASAM-MCD-2MC project which also correctly sup-
ports bypass operation. In this case, the relevant values from the ASAM-MCD-
2MC project are entered and entry is then locked.

The relevant ASAM-MCD-2MC parameters for this are (Tab. 9-1, "Parameter"
column):

CHNL_S, CHNL_T, CHNL X, CHNL_Y

Buffer size (hex)

The values of the relevant data buffers for the bypass input data and output
data must be entered in this column.

Normally, these specifications are contained in the ASAM-MCD-2MC project,
providing it is an ASAM-MCD-2MC project which also correctly supports
bypass operation. In this case, the relevant values from the ASAM-MCD-2MC
project are entered and entry is then locked.

The relevant ASAM-MCD-2MC parameters for this are (Tab. 9-1, "Parameter"”
column):

BPMAX S, BPMAX T, BPMAX X, BPMAX Y

Trigger Id (hex)

The addresses for the trigger identifiers for the DISTAB procedure used must be
entered in this column for the "receive" signal groups.

Normally, these specifications are contained in the ASAM-MCD-2MC project,
providing it is an ASAM-MCD-2MC project which also correctly supports
bypass operation. In this case, the relevant values from the ASAM-MCD-2MC
project are entered and entry is then locked.

The relevant ASAM-MCD-2MC parameters for this are (Tab. 9-1, "Parameter"”
column):

TRGID S, ---, TRGID X, —--
Start Pointer (hex)

The start addresses of the pointer lists for the DISTAB procedure used must be
entered in this column for the "receive" signal groups.
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Normally, these specifications are contained in the ASAM-MCD-2MC project,
providing it is an ASAM-MCD-2MC project which also correctly supports
bypass operation. In this case, the relevant values from the ASAM-MCD-2MC
project are entered and entry is then locked.

The relevant ASAM-MCD-2MC parameters for this are (Tab. 9-1, "Parameter"”
column):

BYPASS S, ---, BYPASS X, ---
10.6.5  Signals (ETK-BYPASS Device)
This section describes the signal options specific to the ETKK-BYPASS device.
Other signal options are described in section 7.4.4 "Default Options in the
"Signals" Tab" on page 123.
Note
None of the columns of the "Signals" tab can be edited by the user. They are
solely intended for the display of status values for the bypass variables.
The bypass variables are sorted into the relevant signal group according to
their byte size. The valid order for “send" signals is 8-4-2-1 bytes.
With "receive" signals, a distinction has to be made as to whether they are
internal variables of the ECU controller which can only be read indirectly using
the DISTAB procedure or whether the variables are in the external memory
range of the ECU controller which can also be read directly by the ETK. This
means the valid order here is 8-4-2-1 bytes directly and then 8-4-2-1 indirectly.
Signal Address (hex)
This column displays the ASAM-MCD-2MC measurement memory addresses
of the bypass variables.
Signal Data Type
This column displays the data types of the bypass variables.
Signal Size
This column displays the data size of the bypass variables in bytes.
Signal Offset (hex)
This column displays the (0-based) index of the value within the data buffer.
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Bit Mask (hex)

ES1231 always reads a byte (8 bit) or a word (16 bit) from the ETK controller.
ASAM-MCD-2MC and the HWC editor, on the other hand, allow the usage of
bit signals. The "Bit Mask (hex)" column contains the mask which is used to
determine the signal from the value read by the controller (bit-wise AND with
the mask).

In principle, appropriate masks (0x1, 0x2, 0Ox4, 0x8, 0x10, 0x20,
0x40,0x80) can be used to create eight signals from one byte value. With FAR
addressing, two byte values are created from one word value (masks 0x00FF
and 0xFF00).

The column is hidden by default.
Signal Location

This column is only relevant for "receive” signals and displays the memory
location (internal / external) of the bypass variables.

e Internal:
"Internal” means that the bypass variable is in the internal RAM of the
ECU controller and can thus only be read via the DISTAB mechanism.

e External
"External" means that the value is in the external RAM of the ECU
controller and can possibly be read directly by the ETK.

Access

This column is only relevant for "receive" signals and displays the access
method used to access the measured values:

Distab The value is read using the DISTAB procedure
Direct The value is read using the direct ETK access

Transfer

When two or more signals are created from one byte value, the system notices
that the value was previously read. Transfer time can be saved by using a local
copy for further accesses to the value. To use this feature, insert Yes in the
"Transfer" column at the first access to a given address, and No at all further
accesses to the same address.

The column is hidden by default.
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Access Address (hex)

This column shows the target addresses of the bypass variables which may
have been recalculated.

The ASAM-MCD-2MC project may contain "memory segments" for the ETK
access which contain a conversion for certain addresses to access the target
address.

In addition, the address masks "AND Mask" and "OR Mask" from the "Glo-
bals" tab may be taken into consideration for the DISTAB 12 procedure.

Formula:

<target address> :=
(<signal address> & <AND Mask> | <OR Mask>)

(possibly with “memory segment" conversion)
Offset Label

This column is only relevant for "send" signals and displays the name of the
vector parameter providing a BLD reference has been defined for the bypass
variable (for more information, please refer to the section "Local BLD Defini-
tions" on page 178).

Offset Address (hex)

This column is only relevant for "send" signals and displays the address of the
vector parameter providing a BLD reference has been defined for the bypass
variable (for more information, please refer to the section “Local BLD Defini-
tions" on page 178).

Offset Value (hex)

This column is only relevant for "send" signals and displays the value to which
the parameter is adjusted when bypass is started to activate the relevant
bypass variable. This value is only available if a BLD reference has been defined
for the bypass variable (for more information, please refer to the section "Local
BLD Definitions" on page 178).

Formula for the calculation of the value:

Offset Value =
Signal Offset + Base Offset Value

(The Base Offset Value is taken from the "Globals" tab.)
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Bit Label

This column is only relevant for "send" signals and displays the name of the bit
offset parameter providing a BLD reference has been defined for the bypass
variable and it is a bit value (for more information, please refer to the section
"Local BLD Definitions" on page 178).

Bit Address (hex)

This column is only relevant for "send" signals and displays the address of the
bit offset parameter providing a BLD reference has been defined for the bypass
variable and it is a bit value (for more information, please refer to the section
"Local BLD Definitions" on page 178).

Bit Value

This column is only relevant for “send" signals and displays the value to which
the bit offset parameter is adjusted when bypass is started to specify the rele-
vant bit position within a data byte (0-based). This value is only available pro-
viding it is a bit value and a BLD reference has been defined for the bypass
variable (for more information, please refer to the section "Local BLD Defini-
tions" on page 178).

Src Label

This column is only relevant for "send" signals. It displays the name of the
“Source" parameter providing a BLD reference has been defined for the
bypass variable (for more information, please refer to the section "Local BLD
Definitions" on page 178).

Src Address (hex)

This column is only relevant for "send" signals. It displays the address of the
"Source" parameter (Src Label) providing a BLD reference has been defined for
the bypass variable (for more information, please refer to the section "Local
BLD Definitions" on page 178).

Src Value

This column is only relevant for "send" signals. It displays the value to which
the parameter (Src Label) is adjusted at the start of bypass to tell the ECU
which grid the relevant bypass variable shall be updated in. If the variable is to
be displayed in the angle-synchronous grid (A), Src Value is 0, if the variable
is to be displayed in the time-synchronous grid (B), Src Valueis 1.

This value is only available if a BLD reference has been defined for the bypass
variable (for more information, please refer to the section “Local BLD Defini-
tions" on page 178).
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10.6.6

10.7

10.7.1

10.7.2

Mappings (ETK-BYPASS Device)

The possible settings are the same for all devices. They are described in
section 7.4.5 on page 124.

ES1232 -ETK

The ES1232 ETK interface board is the successor to the ES1231 board and is
also used to link an ECU with an ETK to an experimental system.

The board features extended functions in comparison to its predecessor, such
as indirect addressing, transfer rates of 8 Mbit/s and 100 Mbit/s, up to 32 mea-
surement rasters, importing of new ASAM-MCD-2MC files (AML V1.2.0; ETK-
CTRL-ADV subsystem, cf. chapter 10.7.5), and support of serial ETKs.

Globals (ES1232-ETK Subsystem)

This section describes the global options specific to the ES1232-ETK sub-
system. Other global options are described in section 7.4.2 "Default Options in
the "Globals" Tab" on page 120.

ID

Enter the board number of the addressed board in the "ID" field. The board
number also indicates the board positon in the VME system; ID1 means the
first ES1232 from the left, ID2 means the second, etc.

Note

The ES1232 board is an "Auto-ID" board which is automatically assigned an
ID number and a free address space by the Hardware Manager when the
system is switched on. Boards of the same type (e.g.two ES1232s) are num-
bered from left to right, i.e. the left-hand board is assigned the number one,
the next one number two etc. There are 4 IDs available; this means that up
to 4 boards can be operated in an experimental system.

Since the ES1232 only has one ETK controller, only one "ETK-CTRL" item can
be inserted (only port A is supported).

ETK-CTRL-BAS Subsystem

The settings for ETK-CTRL-BAS are identical to those for the ETK-CTRL item of
the ES1231-ETK device (chapter 10.6 "ES1231-ETK" on page 173), with the
exception of the "ETK Connection" option.

This section describes the global options specific to the ETK-CTRL-BAS sub-
system. Other global options are described in section 7.4.2 "Default Options in
the "Globals" Tab" on page 120.
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10.7.3

10.7.4

ETK Connection

This line shows the transfer rate (8 Mbit/s or 100 Mbit/s). The field cannot be
edited; the value is read from the ASAM-MCD-2MC file (cf. page 197).

ETK-BYPASS Device

The settings for the ETK-BYPASS device associated with the ETK-CTRL-BAS
subsystem correspond in structure and functionality to the ETK-BYPASS item of
the ES1231-ETK board (chapter 10.6 "ES1231-ETK" on page 173).

100 Mbit/s for Existing Projects (ETK-CTRL-BAS Subsystem)

It is possible to use existing projects (AML V1.1.0) with ES1232 and the ETK-
CTRL-BAS subsystem.

The transmission rate is specified in the TP BLOB of the ASAM-MCD-2MC file
(*.a21). For that purpose, AML V1.1.1 and higher versions contain the
INTERFACE SPEED parameter.

If you want to continue using the old project, without the high transfer rate of
100 Mbit/s, yo need not change the ASAM-MCD-2MC file. Proceed as follows.

Using an existing project with 8 MBit/s:

¢ In the HWC editor, create the required item
tree (see chapter 7.2 and chapter 11.2.3).

Items:
=1 18 Hw e
[ @ ES113x::Es113x
Lo i estzszeTkuEst 2300tk
= [ ETK-CTRL-BAS: Etketribas
| = TR

e Use Edit - Copy — Item(s) and Edit —
Paste — to selected Item to copy the exist-
ing ETK-BYPASS device of the ES1231 with all
settings to the ES1232, where appropriate.

HWC Items

191



192

e Use Edit —> Copy — Item Data and Edit —
Paste — Data to selected Item to copy the
ETK-BYPASS data of the ES1231 to the
ES1232.

Note

Only the ETK-BYPASS device, or its data, can be copied, and only
between the ES1231 and ES1232 with ETK-CTRL-BAS subsystem.

If you try to copy other items or data (see figure below), the procedure is
cancelled, and an error message is displayed.

Items:
1 1B HeCisHwe
Lo @ Est13e Es113x
= B Es1z31-ETK Es1 2310tk
= B ETK-CTRL::Etketrl

= B E51232-ETK::Es12328tk
= [ ETK-CTRL-BAS: Etketrbas
Lo Sl erk-evpass: Etkbypass
= [ Es1232-ETK::Es12326ekk
L@ @ ETK-CTRL-ADY: Etkctriady
O Fj.l ETK-EYPASS-A0Y: Etkbypassady

| i Erar: Can't paste item 'ETK-CTRL' ta selected item, because expected parent item is not compatible!
Fleaze refer to 'Show installed items..." to check the item dependencies!

e Click the "ASAM-2MC Project" field on the
"Globals" tab of the ETK-BYPASS device
(ES1232 / ETK-CTRL-BAS) to select the ASAM-
MCD-2MC file (cf. "ASAM-2MC Project”
on page 176).

The following warning is shown in the ASCET
monitor window:
Parameter 'Interface Speed' is
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missing in A2L/TP_BLOB: old
TP_BLOB version 0x1000001. Using
default: 8 MBit

The "ETK Connection"” line on the "Globals"
tab of the ETK-CTRL-BAS item shows the
transfer rate of 8 Mbit/s.

If you want to use the old project with the high transfer rate of 100 Mbit/s, you
have to change the ASAM-MCD-2MC file and adjust the settings in the HWC
editor. Proceed as follows.

Using an existing project with 100 Mbit/s:

e In the HWC editor, create the required item
tree as described on page 191.

e Open the ASAM-MCD-2MC file in a text edi-
tor.

In AMLV1.1.0, the TP_BLOB is defined as fol-
lows:

/begin TP_BLOB 0x1000001 0x0 0xO0

/begin DISTAB CFG 0xC 0Oxl MSB_ LAST 0x383000 0x0
TRG_MOD 0xB7

/end DISTAB CFG

CODE_CHK

0x0

0x0

0x0

0x0

ETK CFG OxF OxF0 OxFF 0x3 OxFD OxEE OxFF 0Oxl

RESERVED 0x810000 0x8103F9 EXTERN 0x-1 Ox-1 0x-1
Ox-1 0x-1

/end TP _BLOB

For illustration purposes, the first line is
repeated with additional comments.

/begin TP BLOB

0x1000001 /* TP_BLOP version */
0x0 /* Project Base Address */
0x0 /* RstCfg parameter (MPC) */
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e To use the 100 Mbit/s, update the TP_BLOB
version and replace the Project Base
Address parameter with the
INTERFACE SPEED parameter.

Note

Make sure that the TP_BLOB you change is
placed in an IF_DATA ETK section. Only in this
form, the switch to 100 MBit/s is valid.

The modified line must read as follows (corre-
sponds to AML V1.1.1/1.2):

/begin TP BLOB
0x1000100 /* TP_BLOP version */
2 /* InterfaceSpeed 1=8MBit, 2=100MBit */
0x0 /* RstCfg parameter (MPC) */

e Save the file.

* Inthe Component Manager, select Project —
Read ASAM-2MC to import the changed file
into the database.

e In the HWC editor, select the "Globals" tab
for the ETK-BYPASS device (ES1232 / ETK-
CTRL-BAS).

e Click the "ASAP2 Project” field to select the
newly imported ASAM-MCD-2MC project (cf.
"ASAM-2MC Project" on page 176).

The "ETK Connection"” line on the "Globals"
tab of the ETK-CTRL-BAS item shows the
transfer rate of 100 Mbit/s.

10.7.5 Globals (ETK-CTRL-ADV Subsystem)

On the "Globals" tab of an ETK-CTRL-ADV subsystem, a physical ETK control-
ler or an ETK port is assigned to the ETK-CTRL subsystem.

This section describes the global options specific to the ETK-CTRL-ADV sub-
system. Other global options are described in section 7.4.2 "Default Options in
the "Globals" Tab" on page 120.
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ETK Port

With the ES1231 (cf. chapter 10.6.2), this line is used to select one of two
independent ETK channels (Port A, Port B), and thus one of two ETK controllers
of the board. With the ES1232, you can only select Port A.

ASAM-2MC Project

The ETK bypass requires an ASAM-MCD-2MC project (AML V1.2) which can
be generated in the database by reading an ASAM-MCD-2MC description file.
The selection window for these projects is shown in Fig. 10-8 on page 177.

Note

ASAM-MCD-2MC projects using AML V1.1.x cannot be read. The following
error message appears when such a project is assigned to the device:
Error: Incompatible version Ox<version> of QP BLOB
found in SOURCE ’<sName>' . Expected version = 0x1.
Selected ASAM-2MC Project is not suitable for the
advanced ETK Controller ETK-CTRL-ADV ! Please select
another one!

In the following cases, an ASAM-MCD-2MC project cannot be read:

e The ASAM-MCD-2MC project uses AML V1.1.x. The following error
message appears:

Error: Incompatible version Ox<version> of

QP BLOB found in SOURCE ' <sName>' . Expected ver
sion = 0xl. Selected ASAM-2MC Project is not
suitable for the advanced ETK Controller ETK-
CTRL-ADV ! Please select another one!

e The ASAM-MCD-2MC project uses DISTAB 16. If possible, the DISTAB
type is converted to 13 during read-in. The following error message

appears:
WARNING () : (ETK-CTRL-ADV::Etkctrladv "Globals \
Distab Type ") >> Distab Type (16) in ASAM-2MC
description not supported. Setting Distab Type
to 13.

The IF _DATA ETK section of the ASAM-MCD-2MC file contains the bypass
description. Older versions sometimes used the section name IF DATA
ASAP1B_ETK; this is not supported for ES1232 with ETK-CTRL-ADV.

An ASAM-MCD-2MC project with an IF_ DATA ASAP1B BYPASS section of
version 1.1 can be read if the Base Offset Value in the said section has a
value of 0, 2, or 8. In all other cases, the project cannot be read.
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/begin IF DATA ASAP1B Bypass

/begin TP BLOB

0x100/* Bypass version */

0x101/* Blob version */

BYPASS CONFIGURATION

0 /* BASE_OFFSET VALUE

/* value: (0/2)
/* value: (0/8)

/* Allows to define the Bypass Settings

valid for Distab 12

valid for Distab 13

/* used in the bypass tool:

FAR ADDRESS
0x384000

0x004000

ADDRESS_MAPPING
Maskl6Bit /*

/*
/*
/*
/*

[Maskl6Bit, DPPO, DPPI1,
DPP2, DPP3]

/* Distabl2 only!

/end TP_BLOB
/end IF DATA

FAR ADDRESS BEGIN
address value
FAR_ADDRESS_LENGTH

size value

*/
*/
*/
*/
*/

*/
*/
*/
*/

o
*/

Ignored for Distab 13 */

e The content of Base Offset Value is written to the "Base Offset Value"
field (ETK-BYPASS-ADV device, "Globals" tab, cf. page 201). Values 0

and 2 are allowed for DISTAB12, values 0 and 8 are allowed for
DISTAB13. For foridden values, an error message is issued during a

hardware configuration check.

If the IF DATA ASAP1B BYPASS section is older than version 1.1,
the "Base Offset value" field can be edited manually.

¢ if the section contains a configuration of the FAR address range

(FAR_ADDRESS BEGINand FAR ADDRESS LENGTH), the values are

written to the "Begin Far Address Range (hex)" and "Length Far

Address Range (hex)" fields (ETK-BYPASS-ADV device, "Globals" tab).

If the section contains no such configuration, the fields can be edited

manually.
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¢ if the section contains an "Address Mapping" configuration, and if
DISTAB12 is used, the value is written to the "Address Mapping" field
(ETK-BYPASS-ADV device, "Globals" tab).

If the section contains no such configuration, the fields can be edited
manually.

If DISTAB13 is used, the configuration is igored.

A QP BLOB with the channel settings exists for each bypass channel; an exam-
ple is given in section "Other AML versions" on page 142. The TP_BLOB con-
tains general settings.

/begin TP BLOB

0x1000100 /* TP _BLOP version */
2 /* InterfaceSpeed 1=8MBit, */

/* 2=100MBit */
0x0 /* RstCfg parameter (MPC) */

/begin DISTAB CFG 0xC 0Ox1l MSB LAST 0x383000 0xO0
TRG_MOD 0xB7
/end DISTAB CFG
CODE CHK 0x0 0x0 0x0 0x0
ETK CFG OxF OxF0 OxFF 0x3 OxFD OxEE OxFF 0xl
RESERVED 0x810000 0x8103F9 EXTERN Ox-1 Ox-1 0x-1
0x-1 0x-1
/end TP_BLOB

Note

The parameter in the DISTAB_CFG section are described on page 136, the
parameters in the CODE_ CHK and RESERVED sections are described on
page 176.

Here - unlike ES1231 and ES1232/ETK-CTRL-BAS -, all necessary settings must
be provided in the ASAM-MCD-2MC file. No facilities are provided to enter
them manually.

This also applies to local BLD definitions, which could be entered via the
ASAM-MCD-2MC file or via a text editor ("Local BLD Definitions"
on page 178) in older versions. With ES1232/ETK-CTRL-ADV, providing the
required information in a MEASUREMENT section with KP_BLOB in the ASAM-
MCD-2MC file is mandatory.

/begin MEASUREMENT log uint8 0 A
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UBYTE

ident

1

100

0.0

1.0

READ ONLY

BIT MASK 0x8

ECU_ADDRESS 0xFD0O

/begin IF DATA ASAP1B Bypass
/begin KP BLOB

BUFFER OFFSET
"log uint8 0 offset A.Model Byp A"

/* no SOURCE_ID */

BIT OFFSET
"log uint8 0 bitOffset A.Model Byp A"

POSSIBLE SOURCES 5
/end KP_BLOB
/end IF DATA
/end MEASUREMENT

This MEASUREMENT section defines the same variable as the section on
page 180.

Distab Type

This line shows which DISTAB procedure is used for exchanging data with the
ECU. This information is read from the relevant ASAM-MCD-2MC project (see
page 136).

e DISTAB 12 supports signals that are up to two bytes long
e DISTAB 13 supports signals that are 1, 2, 4 and 8 bytes long

ECU Data Mode

This line shows which access mode (byte access / word access) the ECU proces-
sor uses to access the data memory. It is relevant only if DISTAB12 is selected.
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The line cannot be edited; the setting is taken from the ASAM-MCD-2MC
project (cf. page 136).

Byte Order

This line displays the word data storage format (MSB first / MSB last) of the
ECU processor. This information is read from the relevant ASAM-MCD-2MC
project (cf. page 136).

Trigger Segment Address

This line specifies the trigger segment address of the DISTAB procedure. The
field cannot be edited; the value is read from the ASAM-MCD-2MC project (cf.
page 136), provided the corresponding parameter was properly defined.

The trigger segment address determines the location of the hardware trigger
addresses which are used to control data transfer via the bypass channels. The
location of the hardware trigger addresses in relation to the trigger segment
address is constant with the DISTAB data exchange procedure.

The start address of a 64-byte trigger segment (with 8-bit or 16-bit wide bus
access) must be an even-numbered address that is divisible by 64; correspond-
ingly, the start address of a 128-byte trigger segment (with 32-bit wide bus
access) has to be an address that is divisible by 128.

The format of the trigger segment is defined in the DISTAB 12 and DISTAB 13
interface description.

Update On

This line allows you to select (for parallel ETKs) whether, during bypass com-
munication, the display table transfer (see "Bypass Communication (AML
V1.1)" on page 137) between the simulation processor and the ECU shall take
place on the Working Page, Reference Page or Working & Refer-
ence Pages of the ETK.

For serial ETKs with all display tables located in the RAM area of the memory,
RAM page is selected automatically. In this case, the line cannot be edited.

ETK Connection

This line shows the transter rate (8 Mbit/s or 100 Mbit/s). The field cannot be
edited; the value is read from the ASAM--MCD-2MC project (cf. page 197).

HWC Items
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10.7.6

Update Offsets On

This line allows you to select (for parallel and serial ETKs) whether, during
bypass communication, the bypass offset transfer (see page 141) between the
simulation processor and the ECU shall take place on the Working Page,
Reference Page, Working & Reference Pages Of RAM page (serial
ETKs only) of the ETK.

For serial ETKs, RAM page is selected by default.
Globals (ETK-BYPASS-ADV Device)

This ETK-BYPASS device is used to define all variables necessary for bypass
operation with the ES1232/ETK-CTRL-ADV.

This section describes the global options specific to the ETK-BYPASS-ADV
device. Other global options are described in section 7.4.2 "Default Options in
the "Globals" Tab" on page 120.

Automatic Mapping

For more information, refer to the description "Automatic Mapping"
on page 155 in chapter 10.3.3.

Bypass Raster Selection Mode

This line determines whether bypass and measurement rasters (Bypassé
Measurement) or only bypass rasters (Bypass; default) are shown on the
"Groups" tab.

if you select BypasssMeasurement, you can measure the signals of the
measurement rasters in an ASCET experiment even if only INCA hooks have
been defined.

if you change this setting, any signals you selected for bypass rasters will be
kept. Signals selected for measurement rasters, however, will be removed
when you change the setting from Bypass&Measurement to Bypass.

Bypass and measurement rasters are treated alike, with one exception: the
RTIO driver initializes bypass rasters with master access, whereas measurement
rasters have to be initialized with slave access. Since INCA always uses master
access for measurement rasters, errors may occur in two cases.

1. An INCA measurement is already running when the ASCET bypass is
started. The RTIO driver cannot initialize the measurement rasters due
to missing access rights.

2. An INCA measurement is started during an ASCET bypass experiment.
Due to higher access rights, INCA "steals" the measurement rasters
from ASCET.
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10.7.7

In both cases, error messages are displayed.

Bypass Variable Selection Mode

Refer to the description "Bypass Variable Selection Mode" on page 182 in
chapter 10.6.3.

Base Offset Value

This line allows you to move the byte offset of every bypass output value up by
0, 2, 4 or 8 bytes.

The default value for the byte offset with DISTAB12 is 0. With DISTAB13, the
default value for the byte offset is 8.

Begin Far Address Range (hex)

Refer to the description "Begin Far Address Range (hex)" on page 182 in
chapter 10.6.3.

Length Far Address Range (hex)

This line is used to specify the length of the FAR address range. This specifica-
tion is usually only necessary for the DISTAB 12 procedure.

Max Far Signals

Refer to the description "Max Far Signals" on page 183 in chapter 10.6.3.
Long Address AND / OR Mask (hex)

Refer to the description "Long Address AND / OR Mask (hex)" on page 183 in
chapter 10.6.3.

Address Mapping

Refer to the description "Address Mapping" on page 183 in chapter 10.6.3.
Groups (ETK-BYPASS-ADV Device)

The number of signal groups in the ETK-BYPASS-ADV device is defined in the
ASAM-MCD-2MC file. Depending on the setting for the "Bypass Raster Selec-
tion Mode" option on the "Globals" tab (chapter 10.7.6), the signal groups
for bypass and measurement rasters are created or deleted automatically.

Note

When the "Bypass Raster Selection Mode" is switched from Bypass &Mea-
surement to Bypass, any signals you selected for bypass rasters will be
kept. Signals selected for measurement rasters, however, will be removed

HWC Items
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Each bypass raster consists of two signal groups, one send-group and one
receive-group. Each measurement raster consists of one receive signal group.

The data of the receive signal group is transferred using the standard DISTAB
procedure, and the data of the send signal group is exchanged between the
ECU and RTIO using the bypass table procedure.

This section describes the group options specific to the ETK-BYPASS-ADV
device. Other group options are described in section 7.4.3 "Default Options in
the "Groups" Tab" on page 122.

Raster Short Name

This column displays type (MT for measurement rasters or BT for bypass ras-
ters) and number (priority) of the raster, e.g., MT 12 or BT_31. By default, the
signal groups are sorted by descending number (and thus, priority).

The column cannot be edited; the values are read from the ASAM-MCD-2MC
project.

Task

Refer to the description "Task" on page 184 in chapter 10.6.4.
Activated Task

Refer to the description "Activated Task" on page 184 in chapter 10.6.4.
Bypass Variables

Refer to the description "Bypass Variables" on page 167 in chapter 10.4.4.

Diagnostic Variable

Refer to the description "Diagnostic Variable" on page 168 in chapter 10.4.4.
No. Signals

The number of signals selected for the chosen signal group is displayed. The
value is updated automatically when you change the signal selection.

No. Bytes

The number of bytes required by the signals selected for the chosen signal
group is displayed. The value is updated automatically if you change the signal
selection.

Start Buffer (hex)

The base addresses of the relevant data buffers for the bypass input data and
output data are displayed in this column.
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The address specifications are read from the ASAM-MCD-2MC project; you
cannot edit this column.

Buffer Size (hex)

The sizes of the relevant data buffers for the bypass input data and output data
are displayed in this column.

The specifications are read from the ASAM-MCD-2MC project; you cannot
edit this column.

Hardware Trigger

The numbers of the hardware triggers assignd to the receive signal groups are
displayed in this column.

The specifications are read from the ASAM-MCD-2MC project; you cannot
edit this column.

Trigger Path

This column shows the way signal transfer via trigger is performed for receive
signal groups:

e direct - The raster is directly assigned to a hardware trigger. Once
the ECU has written the trigger address, data acquisition can take place
directly (without reading a trigger flag).

e indirect - Several rasters are assigned to the same hardware trigger.
To determine the raster that activated the trigger, a raster-specific
"Trigger Flag Address" has to be read.

Direct transfer is possible whenever a sufficient number of hardware triggers
are available. This is usually not the case for serial ETKs which must use indirect
transfer.

For send signal groups, this column is of no importance; "---" is displayed in
the respective fields.

Trigger Flag Address

This column is used only when the indirect "Trigger Path" has been
selected. In that case, the raster-specific flag required for correct data acquisi-
tion is displayed. The values are read from the ASAM-MCD-2MC project.

In connection with the 8 Mbit/s mode, the trigger flag corresponds to the trig-
ger identifier in other ETK bypass devices (see section "Trigger Id (hex)"
on page 185).

If the direct "Trigger Path" is selected, "---" is displayed.

You cannot edit this column.
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Start Pointer (hex)

The start addresses of the pointer lists for the DISTAB procedure used is dis-
played in this column for the "receive" signal groups.

The specifications are read from the ASAM-MCD-2MC project; you cannot
edit this column.

10.7.8 Signals (ETK-BYPASS-ADV Device)

The possible settings are identical to those described in section 10.6.5
on page 186.

10.7.9  Mappings (ETK-BYPASS-ADV Device)

The possible settings are described in section 7.4.5 on page 124.
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10.8

10.8.1

ES1300-AD

The analog input board ES1300 enables the acquisition of analog signals both
differentially (max. 8 channels) and single-ended (max. 16 channels).

Globals (ES1300-AD Device)

This section describes the global options specific to the ES1300-AD device.
Other global options are described in section 7.4.2 "Default Options in the
"Globals" Tab" on page 120.

Init Task

The task for initializing the ES1300 is assigned in this line (Type: Init / Applica-
tion Mode: active).

Exit Task

The task to be executed with the ES1300 when the experiment stops is
assigned in this line (Type: Init / Application Mode: inactive).

ID / VME base address

This line is responsible for the setting of the VME base address. This setting has
to correspond to the jumper settings of the ES1300. Four different VME base
addresses can be selected for the ES1300 (ID1/E00000h, ID2/E00100h,
ID3/E00200h, ID4/E00300h); this means that up to four ES1300s can be
operated in one ES1000 system. The ES1300 occupies an address space of 256
words from the base address.

Voltage Range [V]

This is where the input voltage range is specified for each channel of the
ES1300. This setting must correspond to the jumper settings of the ES1300.
The following voltage ranges can be selected: -25V to 25V, -50V to 50V and
0V to 50V.

Measure Type

This is where the measure type is set differentially (max. 8 channels) or single-
ended (max. 16 channels). This setting must correspond to the jumper settings
of the ES1300.

Read Mode

The read mode is specified in this line. With the ES1300, you can select
whether the measured A/D values are transferred to ASCET by the hardware
driver before or after a new A/D sampling. The following settings are possible:
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10.8.3

10.8.4

10.9

* auto:
The driver decides whether to transfer the values from the last grid or
values from the current grid based on the time elapsed between two
ASCET accesses.

e wait for new values:
The driver waits for values from the current grid before transfer.

e get old values:
The driver immediately transfers the values from the last grid.

Groups (ES1300-AD Device)

This section describes the group options specific to the ES1300-AD device.
Other group options are described in section 7.4.3 "Default Options in the
"Groups" Tab" on page 122.

Gain factor -> [V]

This column is used for setting the programmable gain factor of the ES1300
for the analog input signals. The following gain factors can be selected: 1, 5,
10, 50, 100 or 500. These gain factors cause a higher resolution of the mea-
surement range; thus, only a limited part of the input voltage range is available
as effective measurement range.

The resulting effective measurement range is shown in the "Gain factor" col-
umn, too. It depends on the input voltage range (" Globals" tab, see page 205)
and the gain factor.

Signals (ES1300-AD Device)

This section describes the signal- options of the ES1300-AD device. Other sig-
nal options are described in section 7.4.4 "Default Options in the "Signals"
Tab" on page 123.

No.

The maximum number of analog input signals that can be used (8 / 16) is
determined for the ES1300 with the Measure Type setting (differen-
tial / single-ended) in the "Globals" tab.

Mappings (ES1300-AD Device)

The possible settings are the same for all devices. They are described in
section 7.4.5 on page 124.

ES1301-AD

The analog input board ES1301 enables the acquisition of up to seven analog
signals.



10.9.1

10.9.2

10.9.3

Globals (ES1301-AD Device)

This section describes the global options specific to the ES1301-AD device.
Other global options are described in section 7.4.2 "Default Options in the
"Globals" Tab" on page 120.

Init Task

The task for initializing the ES1301 is assigned in this line (Type: Init / Applica-
tion Mode: active).

Exit Task

The task to be executed with the ES1301 when the experiment stops is
assigned in this line (Type: Init / Application Mode: inactive).

ID / VME base address

This line is responsible for the setting of the VME base address. This setting has
to correspond to the settings of the ES1301 coded by solder straps. Five differ-
ent VME base addresses can be selected for the ES1301(ID16/F800h, ID15/
FOO0Oh, ID14/E800h, ID12/D800h, ID8/B800N); this means that up to
five ES1301s can be operated in one ES1000 system. The ES1301 occupies an
address space of 2048 words from the base address.

Groups (ES1301-AD Device)

This section describes the group options specific to the ES1301 device. Other
group options are described in section 7.4.3 "Default Options in the " Groups"
Tab" on page 122.

Range

This is where the input voltage range is specified for each channel of the
ES1301. The following input voltage ranges can be selected: -10V to 10V, -5V
to 5V, OV to 10V and 0V to 5V. The configuration for selecting the input volt-
age range takes place by software; no jumper settings are necessary.

Filter

This is where a low-pass filter of 2" order can be set for each channel. The
following low-pass filters can be selected: 100 Hz, 200 Hz, 500 Hz, 1 KHz, 2
KHz, 5 KHz and 10 KHz.

Signals (ES1301-AD Device)

The "Signals" tab contains are no columns specific to the ES1301-AD device.
The available signal options are described in section 7.4.4 "Default Options in
the "Signals" Tab" on page 123.
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10.10

10.10.1

Mappings (ES1301-DA Device)

The possible settings are the same for all devices. They are described in
section 7.4.5 on page 124.

ES1303-AD

The analog input board ES1303 is designed to acquire analog signals (max.
16 channels). It was developed for high sampling rates (max. 100 kHz, allows
the acquisition of signals of up to 50 kHz) and high resolution. Up to four
ES1303 boards can be used simultaneously.

Signal acquisition can be controlled in terms of time (start/stop) due to the two
additional trigger inputs. This allows both continuous measuring and the trig-
gered acquisition of individual measured values (single-shot; see ES1303 user’s
guide) possible.

Each of the 16 analog channels can be used by ASCET-RP or INCA; mixed
operation is possible. However, if an ES1303 configuration is running with
INCA, ASCET-RP cannot overwrite this configuration. An error message is dis-
played. The two digital channels can only be used by one of the two programs.

Globals (ES1303-AD Device)

This section describes the global options specific to the ES1303-AD device.
Other global options are described in section 7.4.2 "Default Options in the
"Globals" Tab" on page 120.

Init Task

The task for initializing the ES1303 is assigned in this line (Type: Init / Applica-
tion Mode: active).

Exit Task

This line assigns the task which is executed by the ES1303 if the experiment
stops (Type: Init / Application Mode: inactive).

IRQ Handler Task

The IRQ handler task (Type: Software / Application Mode: active) is required if
you want to analyze signal channels in interrupt mode.




This task must be generated as a "software" task in the task list in the ASCET
project editor, and at least 2 (max. 50) must be entered in the "Max. No. of
Activations" field.

Note

This task must be available exclusively for the element or the respective
hardware driver. It must not be used by any other element or user process.
Not even two elements of the same type (e.q., two ES1303), may share the
same task!

This line is disabled when the trigger mode Of £ is selected (see "HW Trigger
Mode" ).

ID

The board number of the board to be addressed has to be entered in the "ID"
field.

Note

The ES1303 board is an "Auto-ID" board which is automatically assigned an
ID number and a free address space by the Hardware Manager when the
system is switched on. Boards of the same type (e.g.two ES1303s) are num-
bered from left to right, i.e. the left-hand board is assigned the number one,
the next one number two etc. There are 4 IDs available; this means that up
to 4 boards can be operated in an experimental system.

Anti-Aliasing Filter

This line activates (On) or deactivates (Of f) the anti-aliasing filter. The filter is
required to limit the bandwidth of the input signal, thus ensuring that the sam-
pling theorem (sampling rate at least twice the bandwidth of the input signal)
is not violated.

The filter can only be switched on or off for all channels together. The hard-
ware, on the other hand, allows different settings for four groups of four chan-
nels (channels 1-4, channels 5-8, channels 9-12, channels 13-16). Problems
can arise when both a and INCA access some channels with different filter
settings. If, for example, ASCET accesses channels 1 and 2 without filter, and
INCA accesses channels 4 and 5 with filter, a conflict occurs because the chan-
nels of the first group (1-4) have to be accessed with the same filter setting. An
error message is displayed. The conflict is resolved if INCA accesses channels 5
and 6 instead.

The anti-aliasing filter is optimized for a 100 kHz sampling rate. When the filter
is not used, a lowpass filter and a cutoff frequency of 225 kHz are active.
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HW Trigger Mode

This line is used to set the trigger mode, which determines the start of trig-
gered measurements. The following modes are available:

e Off — the trigger signals are not used.

e RISING EDGE - the measurement is started with the rising edge of
the first trigger signal (Mode IIl in the ES1303 user’s guide).

e FALLING EDGE — the measurement is started with the falling edge of
the first trigger signal (Mode Il in the ES1303 user’s guide).

When the "IRQ" column ("Groups" tab) is set to No for a signal group (cf.
"IRQ" on page 211), the trigger mode selection is irrelevant.

HW Trigger Gate

This line is used to determine whether the second trigger signal is used (ON) or
not used (OFF) to generate the trigger.

When the trigger gate is set to ON, the edge of the first trigger signal selected
as "HW Trigger Mode" starts the measurement only if, at the same time, the
second trigger signal is in high state. If the trigger gate is set to OFF, each edge
of the first trigger signal selected as "HW Trigger Mode" starts the measure-
ment. The following table summarizes the conditions for the start of a mea-
surement.

HW Trigger Mode HW Trigger Gate Trigger Signal Trigger Signal
1 2

RISING EDGE ON rising edge high
RISING EDGE OFF rising edge any
FALLING EDGE ON falling edge high
FALLING EDGE OFF falling edge any

If the "IRQ" column ("Groups" tab) is set to No for a signal group (cf. "IRQ"
on page 211), the HW Trigger Gate selection is irrelevant.

Groups (ES1303-AD Device)

This section describes the group options specific to the ES1303-AD device.
Other group options are described in section 7.4.3 "Default Options in the
"Groups" Tab" on page 122.



10.10.3

The 16 signal groups are predefined. One signal with predefined name
belongs to each signal group.

Note

A future variant of the ES1303 will have only 8 channels. When more than 8
channels were configurated in the HWC editor, but a board with only 8 is
used, an error message is displayed when the model is started. In that case,
the ES1303 is ignored.

Task

This is where the task is specified in which the signal is to be received. You can
select several tasks to receive the signal in more than one raster.

If a receive message is to be received in interrupt mode, this setting is reset and
locked.

IRQ

This option specifies whether the relevant receive signal is to be received in
interrupt mode (Yes) or not (No). It is disabled when the trigger mode Of £ is
selected (see "HW Trigger Mode" ).

For "normal"” receipt ("IRQ" set to No), the sampling or polling frequency in a
task must be at least twice the signal frequency, due to the Shannon Theorem
(see section 3.1.2 in the ES1303 user’s guide). Signals which are not sent in any
fixed grid or even only occur sporadically can be problematic in this operating
mode. Interrupt reception is ideal for this as it triggers signal processing exactly
when the signal was received.

Each signal group can be set up individually. The "HW Trigger Mode" and
"HW Trigger Gate" settings apply to all signal groups which are received in
interrupt mode.

An empty group with "IRQ" set to No and and no task selected, generates no
process. A warning is displayed in the ASCET monitor window.

Voltage Range [V]

The input voltage range for each channel of the ES1303 is specified in this
column. The following voltage ranges can be selected: -10 V to 10 V or -60 V
to 60 V.

Signals (ES1303-AD Device)

This section describes the signal options specific to the ES1303-AD device.
Other signal options are described in section 7.4.4 "Default Options in the
"Signals" Tab" on page 123.
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10.10.4

10.11

10.11.1

10.11.2

10.11.3

Unlike the ES1300 (cf. chapter 10.8.3), you can only select the formula in the
"Signals" tab.

Mappings (ES1303-AD Device)

The possible settings are the same for all items. They are described in
chapter 7.4.5 on page 124.

ES1310-DA

The analog output board ES1310 enables the output of eight analog signals.
Globals (ES1310-DA Device)

This section describes the global options specific to the ES1310-DA device.
Other global options are described in section 7.4.2 "Default Options in the
"Globals" Tab" on page 120.

Init Task

The task for initializing the ES1310 is assigned in this line (Type: Init / Applica-
tion Mode: active).

Exit Task

The task to be executed with the ES1310 when the experiment stops is
assigned in this line (Type: Init / Application Mode: inactive).

ID / VME base address

This line is responsible for the setting of the VME base address. This setting has
to correspond to the jumper settings of the ES1310. Two different VME base
addresses can be selected for the ES1310 (ID1/E10000h, ID2/E20000h);
this means that up to two ES1310s can be operated in one ES1000 system.
The ES1310 occupies an address space of 1024 words from the base address.

Groups (ES1310-DA Device)

The "Groups" tab contains no options specific to the ES1310-DA device.
Other group options are described in section 7.4.3 "Default Options in the
"Groups" Tab" on page 122.

Signals (ES1310-DA Device)

The "Signals" tab contains no options specific to the ES1310-DA device. Other
signal options are described in section 7.4.4 "Default Options in the "Signals”
Tab" on page 123.



10.11.4 Mappings (ES1310-DA Device)

10.12

10.12.1

10.12.2

The possible settings are the same for all devices. They are described in
section 7.4.5 on page 124.

ES1320-CB (DIO)

The digital input/output board ES1320 (DIO) makes it possible to measure and
output twenty digital signals. The ES1320 hardware consists of a carrier board
(CB) with two DIO piggyback modules.

In the HWC Editor items list, the carrier board is added as a subsystem and the
DIO piggyback as a device.

Globals (ES1320-CB Subsystem)

This section describes the global options specific to the ES1320-CB subsystem.
Other global options are described in section 7.4.2 "Default Options in the
"Globals" Tab" on page 120.

ID / VME base address

This line is responsible for the setting of the VME base address. This setting has
to correspond to the jumper settings of the ES1320. Eight different VME base
addresses can be selected for the ES1320 (ID1/FE0400h, ID2/FEQCOO0h,
ID3/FE1400h, ID4/FE1C00h, ID5/FE2400h, ID6/FE2C00QOh, ID7/
FE3400h, ID8/FE3C00h, ID9/FE4400h, ID10/FE4C00h, ID11/
FE5400h, ID12/FE5C00h, ID13/FE6400h, ID14/FE6C0O0h, ID15/
FE7400h, ID16/FE7C00h); this means that up to eight ES1320s can be
operated in one ES1000 system. The ES1320 occupies an address space of 256
words from the base address.

Globals (DIO Device)

This section describes the global options of the DIO device. Other global
options are described in section 7.4.2 "Default Options in the "Globals" Tab"
on page 120.

Init Task

The task for initializing the ES1320 is assigned in this line (Type: Init / Applica-
tion Mode: active).

Exit Task

The task to be executed with the ES1320 when the experiment stops is
assigned in this line (Type: Init / Application Mode: inactive).

213



214

10.12.3

10.12.4

10.12.5

10.13

10.13.1

Piggyback Position

This line assigns either the upper (A) or lower (B) DIO piggyback module as a
digital interface.

Groups (DIO Device)

The "Groups" tab contains no options specific to the DIO device. Other group
options are described in section 7.4.3 "Default Options in the "Groups" Tab"
on page 122.

Signals (DIO Device)

This section describes the signal options specific to the DIO device. Other signal
options are described in section 7.4.4 "Default Options in the "Signals" Tab"
on page 123.

Active State

You can use this column to define whether the relevant digital input or output
signal is inverted (Active Low)or not(Active High) by the driver routine.

Mappings (DIO Device)

The possible settings are the same for all devices. They are described in
section 7.4.5 on page 124.

ES1325-DIO

The digital input/output board ES1325 (DIO) can acquire and output digital
signals on sixteen channels each. Two trigger inputs make it possible to control
signal acquisition and signal output. Up to four ES1325 Boards can be oper-
ated simultaneously with an ES1130 or an ES1135. For each ES1325 Board,
you can use a maximum of one Input Device, one Output Device and one LED
Device.

Globals (ES1325-DIO Subsystem)

This section describes the global options of the ES1325-DIO Subsystem. Other
global options are described in section 7.4.2 "Default Options in the " Globals"
Tab" on page 120.



ID

This is where the board is assigned an ID for the board number.

Note

The ES1325 board is what is referred to as an "Auto-ID" board which auto-
matically receives an ID number and a free address space from the Hardware
Manager when the system is powered on. Boards of the same type (e.g. two
ES1325s) are numbered from left to right, i.e. the board on the left is
assigned the number one, the next one the number two etc.. 4 IDs are avail-
able; this means that up to 4 boards can be operated in one experimental
system.

HW Trigger Mode

This is where the trigger mode is set which determines the start of triggered
operations. This option is only available if the "HW Trigger Gate" parameter is
setto "on" (see "HW Trigger Gate" on page 217).

The following modes are available:
e Off
Signals at the trigger inputs are not evaluated.
* Rising edge

Once it has been evaluated, a rising edge at trigger input 1 starts the
acquisition or generation of signals at the digital input and/or digital
output channels.

Trigger Unit
I,
Trlg?erChan:neH |, T " " >
T . N e Egsr:Jélatllng Trigger

Trigger Channel 2
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Signal state

Arising (falling) edge at trigger input 1 determines the start (end) of a
period. An operation is run on the digital input channels during this
period at trigger input 1.

Trigger Unit
UL,
Trig?er Chan:nel 1 . N LD_I:I_}
T - —> Ei«zs#;ing Trigger
Trigger Channel 2 - State

In "Signal state" trigger mode, an optional request delay can be used
(see "Signals" on page 222). This time has to be shorter than the hold
time of the resulting trigger signal as data acquisition is otherwise not
started.

Angle based

Trigger input 1 and trigger input 2 both evaluate continuous PWM sig-
nals.

The following applies to crankshaft signals:

— Trigger input 1 = zero transition,



— Trigger input 2 = tooth width.

A single PWM period at trigger input 2 corresponds to an angle seg-
ment. The angle position is determined by counting the PWM periods.

Trigger Unit

T

Trigger Channel 1 T
-0 1
Resulting Trigger
) > Signal

Angle Based
Trigger Channel 2 ngle Base

In this operating mode, a counter is checked on the trigger unit with
the two trigger inputs.

A rising edge at trigger channel 1 resets the counter to zero and a fall-
ing edge at trigger channel 2 increases the counter by 1. This is how,
for example, a crankshaft angle can be acquired if trigger channel 2
receives a falling edge with constant angle segments (e.g. 6° tooth
width) and trigger channel 1 receives a rising edge with every full revo-
lution (in zero angle transition). To guarantee correct operation, the sig-
nal at trigger channel 2 has to show continuous and equidistant angle
segments. The signal at trigger channel 1 has to show the zero transi-
tion at the rising edge. The falling edge of this signal has to follow after
a certain hold time. This is between the falling and the next rising edge
of the signal at trigger channel 2 (angle segment signal).

With the trigger modes Rising edge and Signal state, trigger channel
2 can also be defined as a trigger gate (see "HW Trigger Gate" on page 217).

HW Trigger Gate

This is where the mode which determines the evaluation of suitable edges at
the trigger inputs is set. The parameter is set if trigger channel 2 is used to
release trigger generation (TTL high level corresponds to "trigger enabled").

The following modes are available:
e Off

Every edge at trigger input 1 selected under "HW Trigger Mode" trig-
gers an operation at the digital input and/or output channels.

e On

Edges at trigger input 1 only trigger an operation at the digital input
and/or output channels during a high level at trigger input 2.
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When the "Angle based" trigger mode is selected (see "HW Trigger Mode"
on page 215), the "HW Trigger Gate" parameter is automatically set to "on".
When the "Of£" trigger mode is selected (see "HW Trigger Mode"
on page 215), the "HW Trigger Gate" parameter cannot be edited.

Zero Transition [*]

This is where the zero transition at trigger input 1 is defined.

Resolution Tooth width

Value range Min. 2 x tooth width
Max. 32767 x tooth width

Typical value for a crankshaft signal 360° or 720°

This option is only available in "Angle based" trigger mode (see "HW Trig-
ger Mode" on page 215). It can be edited within the value range.

Tooth Width [*]

This is where the tooth width at trigger input 2 during a PWM period is
defined.

Resolution 0.5°

Value range Min. 0.5°
Max. 720°

Typical value for a crankshaft signal 6°

This option is only available in "Angle based" trigger mode (see "HW Trig-
ger Mode" on page 215). It can be edited within the value range.

Globals (ES1325-Input Device)

This section describes the global options of the Input Device. Other global
options are described in section 7.4.2 "Default Options in the "Globals" Tab"
on page 120.

IRQ Handler Task

The IRQ Handler task (type: Software / Application mode: active) is required if
signal channels are to be evaluated in Interrupt mode.



This task must be generated as a "software" task in the task list in the ASCET
project editor, and at least 2 (max. 50) must be entered in the "Max. No. of
Activations" field.

Note

This task has to be of the type "Software" and be exclusively available to
the item or the relevant hardware driver and cannot be used by any other
item or user processes. Two items of the same type (e.qg. two ES1325s) can-
not share the same task!

This option is locked if the Of£ trigger mode is selected (see "HW Trigger
Mode" on page 215).

IRQ Spacing [ms]

This is where the minimum time between two interrupt requests generated by
the ES1325 is defined.

Resolution 0.1 ms
Value range Min. 0ms
Max. 25.5ms

This option is not available in "O££" trigger mode (see "HW Trigger Mode"
on page 215). It can be edited within the value range.

Automatic Mapping

This option makes the automatic mapping of signals and (ASCET) messages
possible.

For more details, consult the section " Automatic Mapping" on page 155.

Adjustment Mode

Adjustment Mode makes it possible to influence signal acquisition online if
necessary, i.e. during the runtime of the ASCET model.

The following modes are available:
e Off

Adjustment Mode is deactivated. A "ChXXMsr" measure group is dis-
played for every "ChXX" input channel.
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e On

Adjustment Mode is activated. In addition to the "ChXXMsr" measure
group, an online adjustment group "ChXXAd]" is displayed for every
"ChXX" input channel. This "ChXXAdj" group also contains configu-
ration parameters that can be adjusted online in the "Signals" column
in the "Groups" tab.

Adjustment Mode can only be selected if the HW Trigger Mode is set to "On"
(see "HW Trigger Mode" on page 215).

Groups (ES1325-Input Device)

This section describes the signal-group-specific options of the Input Device.
Other group options are described in section 7.4.3 "Default Options in the
"Groups" Tab" on page 122.

Sync Group

Signal groups which are transferred synchronously in the same task (or group
of tasks) are combined to form one process. This process is given the same
name as the group name shown in this column.

If several tasks are selected, only those processes of the signal groups which
have an identical entry in the "Task" field can be combined to form one com-
mon process.

The signal groups within this process are transferred synchronously.
Hardware Channel

Input channels of the ES1325 (Ch01 to Ch16)

Channel Mode

This column determines the type of digital input signal to be evaluated for each
input channel of the ES1325.1:

o Off

No evaluation of the digital input signal.

e Digital Input
Evaluation of the state of the digital input signal at the time of the
request.

e PWM Input

Evaluation of all relevant information of the last complete PWM signal
before the request.



e Additive Time

Addition of the duration of the active phases of a signal during a
defined time interval.

e Event Counter
Addition of relevant signal edges during a defined time interval.

The definition of whether rising, falling or both edges are to be evaluated takes
place in the "Significant Edge" parameter.

Data transfer in the channels is only activated either when a task is selected or
the "IRQ" parameter is set to "Yes" (see "IRQ" on page 221), if in fact it is
available.

Use HW Trigger

This is where it is determined whether the digital input signal is to be acquired
synchronously with an external trigger signal. The following modes are avail-
able:

* Yes
Digital signal acquisition is synchronized with an external trigger.
e No

The digital signals are acquired in Polling mode. The digital input signal
is not synchronized with an external trigger signal.

The "Trigger Mode" parameter is determined for all hardware channels
together in "Globals" for the ES1325-DIO Subsystem.

IRQ

This is where it is determined whether an interrupt is generated after signal
detection.

* Yes

An IRQ Handler Task (see "IRQ Handler Task" on page 218) is acti-
vated. After data acquisition, an interrupt request is generated to trans-
fer data to the ASCET model.

e No

The acquired signals are available for processing in a buffer memory.
The data transfer takes place triggered by the ASCET model in Polling
mode in the task determined in the "Task".

The "IRQ" option is only active if the "Use HW Trigger" parameter is set to
"Yes" (see "Use HW Trigger" on page 221).
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Activated Task

Clicking the "Activated Task" field opens the "Task Selection" dropdown list.

The task activated when a signal group is received is selected and assigned
there according to the channel.

@ Task szelection

Tasks in dependent praject:
Iti-selectable):

Init  (Init)

Ti0ms  (Alarm)
Analyze  {Software)
Exit  (Init)

Tz00ms  (Alarm)

This option is only available if the "IRQ" parameter is set to "Yes" (see "IRQ"

on page 221).
Signals

Clicking the [Select] button in the “Signals" field opens the "Signal Selection"

dropdown list.

{8 Signal Selection

Redquired signals:

Alkernative signals (select at least 1)

Inactive Time [us]
Perind Duration [j]

Frequency Hz]

Dty Cycle [%]

Inverse Duty Cycle [%]

FRiatio Active Time/Inactive Time [%]
Ratio Inactive Time/active Time [%]

Mote far PUfM mode: Default signals provide best
accuracy, Sther signals are derived,

Cancel

Gptional signals:

IEnnr State [-]

Default

Signal components are assigned to every signal.

The following signals are available for the "ChXXMsr" measure groups:

e State



e Active Time [ps]

¢ Inactive Time [us]

e Period Duration [ps]

e Frequency [Hz]

e Duty Cycle [%]

e Ratio Active Time/ Inactive Time [%]
e Ratio Inactive Time/ Active Time [%]
e Additive Active Time

e Counter Value

The following signals are available for the online "ChXXAdj" adjustment
groups (see "Adjustment Mode" in the "Globals" tab, page 219):

e Time Delay [us]
e Angle Delay [us]
e Angle Interval [us]

Depending on the parameters "Channel Mode", "Use HW Trigger" and "HW
Trigger Mode" some signals are obligatory or default values are selected for
the signal group.

Active State

The function of the active state is assigned to a level of the input signal. The
following modes are available:

e High

The high level of the input signal is assigned the "active" state for fur-
ther processing.

e Llow

The low level of the input signal is assigned the "active" state for fur-
ther processing.

Significant Edge

This is where an event (Channel mode "Event Counter") or the start of a
PWM period (Channel mode "PWM Input")is assigned to an edge. The fol-
lowing modes are available:

¢ [Inactive-Active

The transition of the input signal from inactive to active (see "Active
State" on page 223) triggers the event.
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e Active-Inactive

The transition of the input signal from active to inactive (see "Active
State" on page 223) triggers the event.

e Both

Transitions of the input signal from inactive to active and from active to
inactive (see "Active State" on page 223) trigger the event.

This setting is not available for the Channel modes "Digital Input" and
"Additive Time" (see "Channel Mode" on page 220).

Hysteresis

A type of hysteresis must be assigned to every digital input channel. Available
options:

e TIL

e User defined

TTL User defined
Lower threshold value ~ 1.728 V User-specific
Upper threshold value  2.304 V User-specific

When the "User defined" option is selected, the lower and upper thresh-
old value of the hysteresis have to be defined in accordance with the definition
(see "Low Thresh. [V]" on page 224 and "High Thresh. [V]" on page 225).

Low Thresh. [V]

In this cell, the lower threshold value for the input signal is assigned to every
digital input channel. The lower threshold value has to be defined at least one
step under the upper threshold value.

Resolution 0.144V
Value range Min. oV
Max. Upper threshold value - 0.144 V

This option is locked if the Hysteresis mode "TTL" is selected (see "Hysteresis"
on page 224).
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High Thresh. [V]

In this cell, the upper threshold value for the input signal is assigned to every
digital input channel. The upper threshold value has to be defined at least one
step above the lower threshold value.

Resolution 0.144V
Value range Min. Lower threshold value + 0.144 V
Max. 36V

This option is locked if the Hysteresis mode "TTL" is selected (see "Hysteresis"
on page 224).

Timeout [ms]

In this cell, a period of time is assigned to every digital input channel in which
the input signal has to change state at least once. If the signal does not change
state within this defined period of time, the relevant error state is generated.

Resolution 2.5ms
Value range Min. 0 ms (no timeout assigned)
Max. 163837.5 ms

Signals (ES1325-Input Device)

This section describes the signal-specific options of the Input Device. Other
signal options are described in section 7.4.4 "Default Options in the "Signals”
Tab" on page 123.

HW Channel
Display of the input channels of the ES1325.1 (Ch01 to Ch16).
Signal Type

This is where the signal type is displayed which is assigned to this signal. This
assignment can be modified in the "Signals" parameter of the "Groups" tab.

Mappings (ES1325-Input Device)

The possible settings are described in section 7.4.5 on page 124.
Globals (ES1325-Output Device)

This section describes the global options specific to the Output Device. Other
global options are described in section 7.4.2 "Default Options in the "Globals"
Tab" on page 120.
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Automatic Mapping

This option makes the automatic mapping of signals and (ASCET) messages
possible.

For more details, consult the section "Automatic Mapping" on page 155.
Groups (ES1325-Output Device)

This section describes the group options specific to the Output Device. Other
group options are described in section 7.4.3 "Default Options in the "Groups"
Tab" on page 122.

Sync Group

Signal groups which are transferred synchronously in the same task (or group
of tasks) are combined to form one process. This process is given the same
name as the group name shown in this column.

If several tasks are selected, only those processes of the signal groups which
have an identical entry in the "Task" field can be combined to form one com-
mon process.

The signal groups within this process are transferred synchronously.
HW Channel

Output channels of the ES1325.1 (Ch01 to Ch16)

Channel Mode

This column determines the type of digital output signal to be evaluated for
each output channel of the ES1325.1:

o Off
No evaluation of the digital output signal.
¢ Digital Output
The state of an output channel can be set to active or inactive with
Request. The request can be triggered by the simulation processor.
e PWM Periodic Output

PWM signals are generated with no limitation of the output duration.

Exactly two signal components are required to describe the generated
PWM signals (see "Signals" on page 227).

e  PWM Interval Output
PWM functionality is used to generate single pulses or intervals of

PWM signals. A further request which is received while the first request
is being processed is rejected.



Data transfer in the channels is only activated either when a task is selected or
the "IRQ" parameter is set to "Yes" (see "IRQ" on page 221), if in fact it is
available.

Use HW Trigger

This is where it is determined whether the digital output signal is to be output
synchronously with an external trigger signal. The following modes are avail-
able:

* Yes
Digital signal output is synchronized with an external trigger.
* No

The digital signals are output in Polling mode. The digital output signal
is not synchronized with an external trigger signal.

The "Trigger Mode" parameter is determined for all hardware channels
together in "Globals" for the ES1325-DIO Subsystem.

Signals

Clicking the [Select] button in the "Signals" field opens the "Signal Selection"
dropdown list. The signals to be generated can be selected.

5 Signal Selection B
Required signals: -
Mo. of Periods [-]
Cancel
Alkernative signals (select exactly 23
: Izl
Duty Cyele [%]
Mote for P mode: Default signals prowide best
accuracy. Other signals sre derfved.
Optional signals:
Angle Delay [1]
Default
Signal components are assigned to every signal.

e State [-]

e Active Time [us]
¢ Inactive Time [us]
e Frequency [Hz]

e Duty Cycle [%]

e Time Delay [ps]

227



228

10.13.8

10.13.9

10.13.10

e No. of Periods
e Angle Delay [°]

Depending on the parameters "Channel Mode", "Use HW Trigger" and "HW
Trigger Mode" some signals are obligatory or default values are selected for
the signal group.

Active State

The function of the active state is assigned to a level of the output signal. The
following modes are available:

e High

The high level of the output signal is assigned the "active" state for
further processing.

e |low

The low level of the output signal is assigned the "active" state for
further processing.

Signals (ES1325-Output Device)

This section describes the signal options specific to the Output Device. Other
signal options are described in section 7.4.4 "Default Options in the "Signals"
Tab" on page 123.

HW Channel
Output channels of the ES1325.1 (Ch01 to Ch16)

Signal Type

This is where the signal type assigned to this signal is displayed. This assign-
ment can be modified in the "Signals" parameter of the "Groups" tab.

Mappings (ES1325-Output Device)

The possible settings are described in section 7.4.5 on page 124.
Globals (ES1325-LED Device)

This section describes the global options specific to the LED Device. Other glo-
bal options are described in section 7.4.2 "Default Options in the "Globals"
Tab" on page 120.

Automatic Mapping

This option makes the automatic mapping of signals and (ASCET) messages
possible.

For more details, consult the section " Automatic Mapping" on page 155.
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Groups (ES1325-LED Device)

The "Groups" tab contains no options specific to the LED device. Other group
options are described in section 7.4.3 "Default Options in the "Groups" Tab"
on page 122.

Task

The relevant task has to be selected in this field.
Signals (ES1325-LED Device)

The "Signals" tab contains no options specific to the LED device. Other signal
options are described in section 7.4.4 "Default Options in the "Signals" Tab"
on page 123.

Mappings (ES1325-LED Device)

There are no item-specific columns defined for the ES1325-LED Device in the
"Mappings" tab. The possible item settings are described in section 7.4.5
on page 124.

ES1330-PWM

The counter board, ES1330, enables the acquisition and output of PWM sig-
nals. The ES1330 has six counter components (Am9513A). Each counter com-
ponent has five 16-bit-wide counters with a count frequency of 4 MHz. Thirty
counter inputs and sixteen counter outputs are divided into six internal ports
"Port 1 .. Port 6" on the ES1330. Every counter component occupies one of
these ports. Access to the ports takes place via the SUB-D connector of the
ES1330. In the HWC Editor items list, the ES1330 counter board is added as a
subsystem; the counter component as a device.

Note

The table in chapter "Connector X1: Digital Inputs and Outputs" of the man-
ual for the ES1330 board (in the ETASManuals\ASCET6.0\ES1000
folder of your ASCET installation) lists the possible combinations of ports and
counter inputs or outputs.

Globals (ES1330-PWM Subsystem)

This section describes the global options specific to the ES1330-PWM sub-
system. Other global options are described in section 7.4.2 "Default Options in
the "Globals" Tab" on page 120.
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ID / VME base address

This line is responsible for the setting of the VME base address. This setting has
to correspond to the jumper settings of the ES1330. Four different VME base
addresses can be selected for the ES1330 (ID1/C00000h, ID2/C00100h,
ID3/C00200h, ID4/C00300h); this means that up to four ES1330s can be
operated in one ES1000 system. The ES1330 occupies an address space of 256
words from the base address.

Globals (PWM-COUNTER Device)

This section describes the global options specific to the PWM-COUNTER
device. Other global options are described in section 7.4.2 "Default Options in
the "Globals" Tab" on page 120.

Init Task

The task for initializing the ES1330 is assigned in this line (Type: Init / Applica-
tion Mode: active).

Exit Task

The task to be executed with the ES1330 when the experiment stops is
assigned in this line (Type: Init / Application Mode: inactive).

ZK2 Port

This is where the port (and hence the counter component) is assigned. Every
counter component has its own port.

Counter 1 Mode .. Counter 5 Mode

This is where the counter mode is selected for each of the five counters of the
counter component. The following list shows the available counter modes.

* Inactive
The counter is not used.
e  PWM-Generator (PWM_Gen)
The counter is used to generate PWM signals.
® Period-Measurement (P_Meas)
The counter is used to measure the period of a PWM signal.
e High Time Measurement

In this mode, the duration of a pulse with an active level (here: high-
active) is measured.



Time

Input
Signal

Time

Input
Signal

Low Time Measurement

In this mode, the duration of a pulse with an active level (here: low-
active) is measured.

l A A A A
Additive High Time Measurement
The simulation processor usually acquires measurements from the
ES1330 board periodically. With additive measurements, the length of
time the signal was active (here: high-active) between two consecutive
read-accesses of the measure tab is measured.
Additive Low Time Measurement
The simulation processor usually acquires measurements from the
ES1330 board periodically. With additive measurements, the length of
time the signal was active (here: low-active) between two consecutive
read-accesses of the measure tab is measured.
Read Access Read Access Read Access
to ES1330 to ES1330 to ES1330
\/; z \/; >
| | |
| | |
| | | | | | I 1 | _
l A A A A

Counter 1 Prescaler .. Counter 5 Prescaler

These lines can be used to specify a prescaler for the input frequency of 4 MHz.
The scaled input frequency is used as a clock signal for the first four counters.
The prescaler makes it possible to generate and evaluate PWM signals with a
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longer period duration; the resolution of the PWM signals is, however,
reduced because of this. The following prescalers can be selected: 1, 10, 100,
1000 and 10000.

Groups (PWM-COUNTER Device)

The "Groups" tab contains no options specific to the PWM-COUNTER device.
Other group options are described in section 7.4.3 "Default Options in the
"Groups" Tab" on page 122.

Signals (PWM-COUNTER Device)

This section describes the signal options specific to the PWM-COUNTER device.
Other signal options are described in section 7.4.4 "Default Options in the
"Signals" Tab" on page 123.

No.

The number and significance of the signals is determined by the "ZK2 Port and
Counter X Mode" settings from the "Globals" tab.

Signal

This is where names (ANSI-C) for the signals are specifically defined. The fol-
lowing naming conventions apply (X = number of the counter):

e GenX_Frequency
Frequency of the PWM output channel in Hz.
e GenX_DutyCycle
Duty cycle of the PWM output channel in %.
* MeasX_Period
Period duration of the PWM evaluation channel in seconds.
e  MeasX_DutyCycle
Result of the pulse width measurement (single pulse or additive).
Mappings (PWM-COUNTER Device)

The possible settings are the same for all devices. They are described in
section 7.4.5 on page 124.
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Tutorial

The tutorial describes an INTECRIO experiment (chapter 11.1), as well was the
setup of an ES1222 (chapter 11.2), ES1303 (chapter 11.3), and ES1325 board
(chapter 11.4 and chapter 11.5), using supplied examples.

ASCET-RP V6.0 includes the sample files INTECRIO Tutorial.exp and
RTIOTutorial.exp. During the installation, the sample file is stored in the
subdirectory ASCET6 . 0\export of your ASCET installation.

The sample file can be imported into a new or an existing database.

Note

This tutorial is written under the assumption that the ETAS Network Man-
ager is not used. If you are using the ETAS Network Manager, slightly differ-
ent behavior may result; see chapter 2.2 and chapter 4.

To create a new database:

e Inthe Component Manager, select the File —
New Database menu option.

The "New Database" window opens.
e Enter the name for the new database.
e C(lick OK.

The database is created and opened.

To import the exercise example:

e In the Component Manager, select File —
Import.

The "Select Import File" window opens.

Select Import File
Irnpork

’7 Imnport file: I | Dl
Options == | of Cancel |

e Use the [£]| button to select the RTTOTuto-
rial.exp file fromthe ASCET6.0\export
subdirectory of your ASCET installation.

The OK button is now available.

You can use the default import options, so
that no further action is required.

Tutorial
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e (lick OK to start the import.

e Make sure all components have been selected
for the import in the "Import" window..

@ Import =] S

Select items to import:

OF Cancel

e Click OK.

The files are imported. A list of the imported
database items is shown in the "Imported
ltems" window.

e (Close the "Imported Items" window.

e Import the INTECRIO Tutorial.exp file
the same way.

Make sure all components are selected for the
import.

To configure the TCP/IP protocol options:

Note
If you are using the ETAS Network Manager, the instruction is obsolete.

To avoid conflicts with a second network card that might be used for the LAN,
the following TCP/IP settings should be selected:

e Disable the DHCP service.
e Enter the IP address 192.168.40.240.
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e Enter the subnet mask 255.255.255.0.

; ®
Eigenschaften von Internet Protocol [TCP/IP) K E3 (‘7 WmeWS 2000)
Allgemein |

IP-Einstellungen konnen automatisch zugewiesen werden, wenn das
Metzwerk diese Funktion unterstiitzt. Wenden Sie sich andemfalls an
den Metzwerkadministrator, um die geeigneten |P-Einstellungen zu
beziehen.

 |PAdresse automatisch bezishen

—{* Folgende IP-&diesse verwendsn:

IP-Adresse: I 192 0168 . 40 . 240
Subnetzmaske: I 285 255 0285 . 0
Standardgateway: I . . .

£ DG erveradiesselautomatselibeziehen

—{* Folgende DM5-Serveradressen venwenden:

Bevorzugter DMS-Server: I . . .
Alternativer DMNS-Server: I . . .

Enweitert... |
ok | Abbrechen |

e For the DNS service, use the local settings of
your internal network.

e Disable the WINS service.

e Make sure that the "IP Forwarding" option is
not activated.

Tutorial — Experimenting with INTECRIO

This chapter explains how to transfer ASCET projects to INTECRIO as well as
how to use Back-Animation (see page 61) when experimenting with INTEC-
RIO. Creating a project in ASCET or a workspace in INTECRIO is not part of this
chapter; all files you need are supplied.

e The export file INTECRIO Tutorial.exp contains the ASCET
project with all relevant components.

The ASCET project PO1_Project consists of a data generator
(MO1 DataGenerator module) which is specified as a state machine
(SMO1 DataGenerator). Use the PMode parameter to determine

Tutorial
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Tutorial

whether the data generator is running as a a sawtooth (1) or a triangu-
lar signal (2). The generated data represents the input signal for a low-
pass filter (MO1 LowPass module) which is also part of the project.

e The INTECRIO Tutorial Workspace folder contains an INTEC-
RIO workspace which was prepared for the tutorial. This workspace
contains the INTECRIO system projects SystemProject ES1130,
SystemProject ES1135, and SystemProject ES910; you use
the system project corresponding to your hardware.

Preparations

First of all, make the necessary preparations.

To copy the INTECRIO workspace:

The prepared INTECRIO workspace is located in the ETAS\ASCET6.0\
export directory of your ASCET installation.

To select a target:

Copy the INTECRIO Tutorial Work-
space directory to your hard disk, e.g. to

ETASData\INTECRIO3.0\
INTECRIO Tutorial Workspace.

Transferring the Project

Open the project P01 _Project in the
project editor.

Open the "Project Properties” window.

In the "Build" node, select the target Proto-
typing and the compiler GNU-C Vv3.4.4
(PowerPC).

If no predefined operating system settings for
this target are loaded, copy the settings with
Operating System — Copy from Target.

The next step is to transfer the project to INTECRIO.
To transfer the project to INTECRIO:

IINTECRIO I

SLARORO

Open the project P01 Project.

INTECRIO is preselected in the "Experiment
Target" combo box; the buttons Transfer
Project to selected Experiment Target and
Reconnect to Experiment of selected
Experiment Target are available.



<5Show all=
Trangfer Project to selected Experment T arget

¥4 INTECRID Project Transfer

Click the Transfer Project to selected
Experiment Target button.

The "INTECRIO Project Transfer" window
opens.

=

’V diietasdatalascetd, 0ldatabase\RTIO_TutoriallPO1_P

|

DH\ETASData\INTECRIOS, ONNTECRIO_Tutorial_Work
SystemProject_E51130]
u

r

In the "Path" field, enter a path for the gener-
ated files.

Use the Change button next to the "Version"
field to select the INTECRIO version you will
use.

If only one INTECRIO version is installed on
your computer, the button is deactivated.

Use the Browse button next to the "Work-
space" field to enter the supplied workspace.

Use the Browse button next to the "System"
field to specify the suitable system project for
your hardware.

If INTECRIO is not yet running, it is started
now.

Click OK to start transfer.

The code necessary for working with INTEC-
RIO is generated and stored in the specified
directory.

The ASCET project is imported into INTECRIO
and stored as a module under the name

POl Project. It is automatically added to
the selected system project.
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Since you copied the workspace, the following error message can occur:

Externally Modified Files

The workspace has been modified outside INTECRIO, e.g. by adding,

removing or replacing files,

IMTECRIO will try o incorporate the modified data into the workspace,

‘fou should backup the workspace before proceeding.

Backup and proceed I Proceed WITHOUT baclo.lpl Cancel |

Click Proceed without Backup to continue.

11.1.3  Experimenting in INTECRIO

Now configure the operating system in INTECRIO, start the Build process and
finally the INTECRIO experiment.

To configure the INTECRIO operating system:

Change to the INTECRIO window.

In the Systems folder, select the system project
you are using, and select Set As Active
Project from its context menu.

Select System — OS Configuration.

The OSC operating system editor opens. As
the example is very easy, you can use the auto-
matic configuration.

Select System — OS Auto mapping.

The auto 10msTask task is created in
UserAppMode operating mode. The two pro-
cesses of the ASCET project are assigned to
this task.

You do not need to make any further settings.

To start the INTECRIO Build process:

or
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if you are not starting the Build process for the
first time, select Integration — Rebuild.

The Build process is started. The "Log Win-
dow" box at the bottom of the INTECRIO win-
dow indicates progress.

The following message is displayed in the last
lines after a successful Build process:

Action succeeded

The active system project has
been set into the "Build" mode.

To start an INTECRIO experiment:

1. Opening an experiment environment

2. Starting an experiment

In the INTECRIO window, select
Experiment — Open Experiment.

The INTECRIO experiment environment opens
in its own window. The experiment is loaded
into the experiment environment.

In the INTECRIO experiment environment,
select Experiment — Download.

The executable file (the prototype) is loaded to
the hardware.

Select Experiment — Start OS.
The simulation is started.
Select Experiment — Start Measurement.

The measurement is started.

To use Back-Animation, you do not have to open any measure and calibration
windows in INTECRIO. But as Back-Animation with ASCET does not provide an
oscilloscope, the INTECRIO experiment environment contains a predefined
oscilloscope. The experiment environment also contains two calibration instru-
ments. If these instruments do not open automatically, open the prepared

experiment manually.

To open the experiment environment:

In the INTECRIO experiment environment,
select File — Open Experiment.
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e Confirm the security question.
A file selection window opens.

e Openthe INTECRIO Tutorial.eex file
from the EE\Experiments\INTEC-
RIO Tutorial subdirectory of your INTEC-
RIO workspace.

As you have already started the simulation,
values are displayed immediately.

Your INTECRIO experiment environment then looks something like this:

51 Experiment Environment ¥3.0.0

File Edit “iew Esperiment Toolz ?

UHE|[@® D - - 8- |- 9-G-G-G-|P-B-{ 3 |[=@% 0
&:| Workspace Elemen.. » 1 X £ ns. e 1 X
Search &Filter W 'ﬁ Standard Instiu
= -
o L
E =
Alfsam | A1UD | searcl L]+ T P KD 2oes =
» SystemProject_ES1130 2 10.000000 RS N
=] quIOSMnmtnring |~ | En;:ggl
® [ auto_LomsTask B,
= 7 POL_Project = 1 @
i ~ « F -
i# ] MO1_DataGenerator ‘5 EET Q Q @ u I ‘
# 2] MO1_LowPass | - Krob
Mo dT
= enable s
W=in
teo
o reset -
0] ECU Access 40,04 [i
Linear
20,03 Gauge
- /
T T T T T
4 3 5 "0 Nz Meed)
0:00 [sec] e
Style Mame Wisible |
— el om0
— inl]
4] | <
&z Woorksp... |55 Experimen...| 4] | > —
Hardware Output - § x| |Autorotive st
I Time | Compaonent | Message —:I INTECRID Instr..
| | | LABCAR Instr
Hardware Output [ ™) &pplication Log | EEF LAV |
[ |[@]  Connected || Funning | | I | Default ]

11.1.4  Using Back-Animation

Start Back-Animation from ASCET. The experiment has to continue running in
INTECRIO.
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To start Back-Animation:

e Click the Reconnect to Experiment of
Dﬁhow all> 100% Selected Experiment Target button in the
Recornect to Experiment of selected Experiment Targetl - ASCET project editor,

The connection is established to the running
INTECRIO experiment. The "Physical
Experiment ..." window opens.

e Inthe "Environment Browser" window, select
INTECRIO as environment.

The predefined arrangement of measure and
calibration windows opens.

8l Physical Experiment for: PO1_Project Target: Prototyping Environment: >INTECRIO< ‘INTECRIO Backanim... [B[=][E3

pacess -
dr MOL_LowPass

»
u M0O1_DataGenerator
|

MO1_LowPass

= @ @ Po1_Project
%
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l.— " | £ == o (Click the Start Measurement button.
# :J' ]

Measuring is started in the ASCET experiment;
values are displayed in the measure windows.

Start Meazurement

You can now calibrate values either in the ASCET experiment or in the INTEC-
RIO experiment. The modified values are transferred to the INTECRIO experi-
ment and displayed and used there.

To calibrate values:

e Inthe ASCET experiment, enter a value for the
variable L1V in the "Numeric Editor; 3"
window.

The value in the left-hand calibration instru-
ment ("Group1") in the INTECRIO experiment
is updated.

e In the INTECRIO experiment, enter another
value for the variable LP_ IV in the "Group1"
window.

The value in the "Numeric Editor; 3" window
of the ASCET experiment is updated.



In the "Logical Editor; 2" window, set the
venable parameter to false.

The value of the signal generator stays at the
last value; the low-pass filter is set to the ini-
tialization value LP_IV.

nNeaaagdlE~-»-

100.0
80.0
E0.0
40,0
20,0
oo
"o h2 ha e g
03:00 [zec]
Style Name Visible
— out[]
— inll

Set venable back to true and then PMode
to 2 to select the other signal generator.

The display in the INTECRIO oscilloscope
changes accordingly.

nNeeaaagdlE~-»-

40

100.0
80.0
600
400
20,0
oo |
38
04:00 [zec]
Style Name Visible
— outf]
— inl]
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To view the ASCET components:

e Inthe ASCET window "Physical Experiment
...", "Graphics" tab, double-click a compo-
nent to view it in detail.

The component is displayed in the "Physical
Experiment ..." window.

You can navigate through the entire hierarchy

in this way; the Navigate up to parent com-
| ponent button or double-clicking the empty
Navigate up to parent companent]  55ce gets you back to the next highest level.

e Select View — Monitor All.

The current values of the elements are shown
above the elements.

[E8] Physical Experiment for: PO1_Project Target: Prototyping Environment: >INTECRID< ‘INTECRID Backanim. . [B[=] E3

B | |

<1 New Numeric display > |—

= ™ enable
=g
? . PMode
E u reset
“ . SM01_Datatensrator
T @ venable
Main

e Navigate through the model specification to
the state machine SMO1 DataGenerator.
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e Right-click one of the states and select Ani-
mate States from the context menu.

The current state is shown in color in the state
diagram.

Static: value = output;

trigger
[value == FMx]
1

trigger
[true]

1=
trigger
1[\o’alue == PMx]
1

trigger
[walue <= PMn]

Tutorial — ES1222 (CAN-IO)

The example for ES1222 contains three variables which are sent by CAN
channel 1 and received by CAN channel 3. If both channels are connected
together with a terminator (see Fig. 11-3 on page 267), the experiment can
be performed.

The model is present and the preparations required for RTIO integration of the
ES1222 (tasks, messages and HWC module) have been made; you have to set
up the hardware configuration and create the code.
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0 - inackive
1 - active [START/CT] =] # 2 - T10ms (ackive)
ﬁ cale_CANLoop::ES1222_InOut
* 3 - Analvze (active)
4 - Exit {inactive)
= ’ ES1222_In0uk::ES1222_InOuk @75 - T200ms (active)
ﬁ calc_CAMLoop
[l HwCHWC

Fig. 11-2  ES1222 — Presets in the OS editor



11.2.1 The ES1222 Board

The figure below shows the front panel of the ES1222 CAN board.

(@p

®

CAN 3 CAN2 CAN1

CAN 4

K-Line

(@p

The inputs CANT to CAN4 are independent and galvanically isolated CAN
interfaces; the K wire input is a serial K and L line interfaces used for connect-
ing VMEbus systems with external devices.
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Jumpers of the ES1222

For the experiment to work, you must verify the correct configuration of the
jumpers.

Jumper PIN Meaning

JP1 open CAN1 and CAN2 are independent
JP2 open

JP3 open

JP1000 1-2 closed

JP200 (ES1222.3 any K Line is not sed in the example
only)

Operating Several ES1222 Boards

Up to four ES1222 boards can be used in one ES1000 system.



11.2.2  Sample Project

How to open the exercise example:

e In the Component Manager, select the
ASCET RP\RTIOTutorial\ES1222

folder.
e Selectthe ES1222 project project.

e Open the project.

¥ Project E ditor for: E51222_project [E51135/Physicall
File Edit View Ingert Build Extaz Took ASAM-2MC  ‘Window Help

IECEEEREE] [ 2 %608 % %oi-rm =] 16 G o> [

Graphics |OS | Formulas | 1mpl. Type | Comm, | Binding | Files | 4
Outline |Nawgatlon | Database | -] %
=
r 8 ﬁ ﬁ%‘ | \I‘I j Loopback. wia CAN g
= 6@ B self:ES1222_project = (i
=3 =
S aridr g gl
[ (W ESt22z_In0uti ES1222_Inout 3] calfd
1 08 st T Type of table:
catt_CANLoop
Mormal | ¥ Tﬁ'. I-_,
weanrecl|og vecansendllog
weanrec2cont - veansend2conk -
EE|

weanreccont  veansend3conk
ES1222_InOuk
K _>l_I
[ - & |

& 5 Click the Project properties button.
The "ProjectProperties" window opens.

E Project Properties =] S
File  “iew
I o |—Build
= Project Properties EE Target
ASAM-ZMC EE Code Generator IImpIementation Experiment j
£ Build
(5 Configuration &E Compiler IGNU-C W3.4.4 (PowerPC) j
e Inthe "Build" node, select the options
Target: >ES1130< or >ES1135<,
Compiler: GNU-C * (PowerPC).
Note
Only messages declared as "Exported" are available for the RTIO communi-
cation.
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11.2.3  Creating the Hardware Configuration

Note

Normally, you must create the C code module HWC, and insert it into the
project, before you edit the hardware configuration. In the tutorial, however,
this step has been performed for you.

How to open the HWC editor:

e In the project editor, select Tool — RTIO —
Open Editor.

The HWC editor is opened.

) HWC.HWX - HWC Editor I [=] e
File Edit ‘“iew Estras
D0WH EE O Sl (%% s 3|
Globals |
Option Walue
Mame Huwc
15 Hardware Systems
@ System I Please set a name for the device, =
ﬁ Subsystem
= oeves _ e _ e

How to create the hardware configuration (HWC):

The hardware must be described as a tree structure in the items list. The HWC
item always exists and forms the root of the tree.

e |nthe HWC editor, select Edit - Add Hard-
ware Item

or
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I::]i e click the Add Item button.
The "Add Item" window is displayed.

B Add Item B3

Available items:

Ok
H

Cancel |

(ES1133)

Add Item always opens the list of available
items of the next hierarchy level.

e Select the ES113x entry.

This entry is used to describe the ES1000.x sys-
tem with integrated ES1130 or ES1135 Pow-
erPC processing node.

e Click OK.
The ES113x item is added to the "ltems" list.
e Inthe "ltems" list, select the ES113x item.

On the "Globals" tab, the Tnit Task option
is given the default task name Init. An Init
task with the same name exists in the OS edi-
tor of the sample project; therefore, no other
Init task need be selected here.
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How to integrate and configure ES1222:

e Select Edit —» Add Item to open the list of
available items of the next hierarchy level.

@Add Item x|
Available items: Ok
ES1135-LED —

E TE.

Cancel |

E51330-Phstd
{ES1135-LED)

e Select the ES1122-CAN entry.

This entry is used to describe the ES1222 CAN
and K Line interfaces.

e Click OK.

The ES1222-CAN item is added to the
"ltems" list.

e Inthe "ltems" list, select the ES1222-CAN
item.

On the "Globals" tab, the task names Init and Exit are predefined for the
Init Task and Exit Task options. Init tasks with these names exist in the
OS editor of the sample project; therefore, no other tasks need be selected
here. For the TRQ Handler Task option, no default name is given.

e Double-click in the empty field next to the
IRQ Handler Task option.

The "Task selection" window opens.

5 Task selection x|

Tasks in dependent: project:

ok
<clear basks> =

Ti0ms  {Alarm) |
Analvze  {Software) Came

Exit  {Init)
TZ00rms  (Alarm)

(IMIT  (INIT))
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e Select the Analyze software task and click
OK.

The board number in the ID option is set
automatically. Since the ES1222-CAN item is
the first of its type, the value is set to "1D1."

e Save the changes with Accept.

How to integrate the CAN channels:

e Inthe HWC editor, select the ES1222-CAN
item.

e Select Edit — Add Item to open the list of
available items of the next hierarchy level.

e Select the CAN-CTRL entry and click OK.

This entry is used to describe the CAN control-
ler.

e |nthe "Globals" tab, click on the value 1000
next to the "Baud Rate [kBaud]" option.

|dentifier

The table field changes to a combo box con-
taining the available baud rates.

e From the combo box, select a rate of
500 kBaud.

<Special Timing?] o Accept the settings with Accept.

e Inthe "ltems" list, select the CAN-CTRL item.

e Select Edit — Add Item to open the list of
available items of the next hierarchy level.

e Select the CAN-10 entry and click OK.

e Add a second CAN controller with CAN-IO
device for the second CAN channel.

The item tree for the description of the sample system is now fully specified.

Items:
B l@lHWC::ch
= @Y ES13:Es113x
= ﬁ ] CAN; Es C
':E i can-CTRL:Canctrl

l—D Fj' CAN-IO:: Canio

=1 [ caM-CTRL:Canctill
O CRN-IO::Caniol
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11.2.4

Tutorial

To select a CAN channel:

The second CAN connector shall use the third CAN channel.

e |nthe HWC editor, select the second CAN
controller.

e Inthe "Globals" tab, enter the value CaAN3 for
the "CAN Connector" option.

e Accept the settings with Accept.
HWC Settings for the ES1222 (CAN-IO)

Next, the two CAN channels must be configured. The first channel (can-
I0::Canio item in the HWC editor) should send the signals which are
received by the second channel (CAN-I0: :Caniol).

No settings need to be made in the example for the CAN-T0 item on the " Glo-
bals" tab.

Channel 1

"Groups" tab: The CAN messages are specified in form of signal groups on
this tab.

How to perform the settings for group 1:

e Inthe "ltems" list, select the
CAN-IO: :Canio item.

e Select the "Groups" tab.

Globals  Sroups |Signals I Mappings I

Mo,  |Group Direction [Task IRy |Identifier |Identifier |Lenagth
dec hex [Bvte]
1 Groupl send - 0 0 a

The Group1 group is always present.
e Double-click in row 1 of the "Group" column.

Graup . . .
The table field changes to an input field.
e | . Name the group MSG_100.




e Double-click in row 1 of the "Task" column.

The "Task selection" window opens.

5 Task selection X

Tasks in dependent. project:

ok
Zilear baskss —

Ti0ms  {Alarm) 4|
Analyze  (Software) Canicel
Exit  (Init)
T200ms  {Alarm)

(IMIT  (INITY)

e Select the T10ms alarm task and click OK.

identiier]  ®  Click in row 1of the "Identifier dec" column.
dec

C e Enter the value 100 for the identifier.

The value 64 is automatically entered in the
"Identifier hex" column.

e Save the settings with Accept.
How to add a group:

Next, add a second group which is transferred in another task.

e Click in row 1of the "No." column, to select
the existing group.

Functions for adding signal groups are acti-
vated in the Edit menu.

e Choose Edit —» Add Row After
or

e select Add Row After from the context
menu.
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& Something iz modified.
\l) Do you want to zave the modifications via ‘Accept'?

— If you did not save the changes to the first
group, you will be asked to do so now.

<r'es> to accept modifications.
<M to reset modifications.
<Cancel> ta return to modified page.

Ja I Mein | Abbrechen |

—  Confirm the reminder with OK.
— Open Add Row After again.
A new row is inserted after the first one.

How to perform the settings for group 2:

Name the second group MSG_101.

In the "Task" column, select the T200ms
alarm task.

In the "ldentifier dec" column, enter the value
101.

The value 65 is automatically entered in the
"Identifier hex" column.

Save the settings with Accept.

"Signals" tab: The CAN signals are specified on this tab, whereby one signal
is always present. The example uses two numeric and one logical signal; first,

you will add two signals.

How to add signals:

Globals | Groups  Signals |Mappings

Select the "Signals" tab.

Mo, | Group Signal | Formula Signal T3 |1
Type 716|5]afz |21 |0

1 MSG_100]Signall | fphys):=phyz|int
Click in row 1 of the "No." column, to select
the existing signal.
Functions for adding signals are activated in
the Edit menu.
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Globals | Groups  Signals |Mapp\ngs

e Select Edit — Add Multiple Rows After.

The "New Value" window opens.

@ Hew Yalue

Enter integer value: Ok

4 -
Cancel |

Enter the number 2 in the entry field.

The number can also be set using the arrow
buttons.

Click OK.

Two rows are inserted after the specified row.
The group from the selected row (MSG_100)is
preset; the Signal<n> standard name is
counted up.

Ho

Graup

Tupe

Signal JFarmula Signal-

=)
=]
mo
=
wo
(=]

MSG_100

Signall §fiphys)=phys [int

MSG_100

Signal2 | fiphys):=phys [int

MSG_100

Signal3 | fiphys) =phys |int

(To provide a better overview, the columns of the bit matrix (see section
"7654321.. (Bit matrix)" on page 160) that are not required in the example
were minimized.)

The logical and one numeric signal are transferred in the first group, the other
numeric signal is transferred in the second group.

How to set up a logical signal:

Signal
Eignan B

Signal-
Tvpe

int j

int
(=hint

|uint

Double-click in row 1 of the "Signal" column.
Name the signal vcansendllog.

Double-click in row 1 of the "Signal-Type" col-
umn.

The table field changes to a combo box which
lists the available types.

From the combo box, select bool.
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0joo|m
1100

Double-click in row 1 of the column "0 0"
(last column of the bit matrix).

The field is marked with 1. This specifies that
the signal is transferred in byte 0, bit 0, of the
first CAN message.

How to set up the first numeric signal:

Name the signal vcansend2cont.

In row 2 of the "Signal-Type" column, select
the uint type.

Double-click in row 2 of the column "1 0."
The field is marked with 1.
Double-click in row 2 of the column "1 7."
The field is marked with 1.

Press the <SHIFT> key and click again in row 2
of the column "1 7."

All fields lying between the columns are
marked with 1.

This specifies that the signal is transferred in
byte 1, bits 0 — 7, of the first CAN message.

How to set up the second numeric signal:

Name the signal vcansend3IROQ.

In row 3 of the "Group" column, select the
MSG 101 group.

In row 3 of the "Signal-Type" column, select
the uint type.

Mark the columns "0 0" to "0 7" in row 3 as
described above.

This specifies that the signal is transferred in
byte 0, bits 0 - 7, of the second CAN message.

Save the entries by clicking Accept.



After setting up the three signals, the table should look as follows:

GIobaIsI Groups  Signials |Mappings |

Ma.| Group Signal Farmula

Signal-
Type

=]
=}
=
(Y=
[T~
=T=)

1 |MSG_100|vcansendilog Jfiphys)=phys [bool

2 |MSG_100|voansendZoont] flphps] =phys [uint

3 |MSG_101 |vcansend3IRG ffiphys] =phys [int

"Mappings" tab: The CAN signals and the ASCET messages from the
project are assigned to each other on this tab. A selection dialog can be
opened by clicking the desired cell in the "ASCET Message" column. This dia-
log contains only messages featuring the Exported attribute and correspond-
ing to the transfer direction of the signal group (send or receive); that is:

e Direction = receive — receive-messages,

e Direction = send — send-messages

How to assign an ASCET message manually:

e Select the "Mappings" tab.

Globalsl Groups | Signals  Mappings |

Mo, |Device |Group Direction |Task  |Signal ASCET Message Data

1 Canio MSGE 100 |send T10ms |wvecanzendlloa 0.000
2 Canio MSG 100 |zend T10m: |weansend2caont 0.000
3 Canio MSG 101 |send T200ms | veansend3IRO 0.000

e Double-click in row 3 of the "ASCET Mes-

sage" column.

The "Message selection” window opens.

E Messzage selection

Direction dependent messages ir
project: Ok

<clear message >
<new message > cancel |
vransendllog =

| vcansendzoonk
fycansend3conk

(WCANSENDSIRQ)

It contains all send-messages from the ASCET

project.

Select the vcansend3cont message and
click OK.
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e Save your entries by clicking Accept.

The signals in rows 1 and 2 have the same names as two send-messages in the
project. You can assign the messages manually as described above or assign
them automatically.

How to assign an ASCET message automatically:

e Select the "Globals" tab.

Globals |Gru:uups I Signals I Mappings I

Ciption Walue
Marne Canio
Import CAM DE File [Doit...]
Aukomatic Mapping [Dolt...]
Generate Receive Debug Signals |no

e Double-click in the "Automatic Mapping" row
of the "Value" column.

The "Automatic Mapping" window opens.

@Ilem Signal Mapping %]

V¥ Map unmapped signals
™ Remap mapped signals

V' Create ASCET MEesssages

Options | Cancel |

A detailed description can be found in the sec-
tion "Automatic Mapping" on page 155.

e Activate the Map unmapped signals and
Create ASCET messages options.

The vcansendllog and vcansend2cont
signals are assigned to the ASCET messages of
the same name.

The vcansend3IRQ signal was already
assigned to a message manually so that it is
not affected.



The "Mappings" tab now shows that a message is assigned to every signal.

Globals | Groups | Signals  Mappings |

Mo. |Device |Group Direction |Task | Signal ASCET MeszageData

1 Canio MSGE 100 |send T10me |veansendllon |vcanzendllog 0.000
2 Canio MEG 100 |send Ti0me |veansendZoont | voansend2eont 0,000
3 Canio MSG 101 |send T2000ms | veansend3I RO | voansend3cont 0.000

This completes the configuration of the first CAN channel.
Channel 3

"Groups" tab: The CAN messages are specified in form of signal groups on
this tab.

How to perform the settings for group 1:

e |nthe "ltems" list, select the
CAN-IO::Caniol item.

e Select the "Groups" tab.

The regularly generated contents of the tab is
identical with that of the first channel.

e Name the first group MSG_100 (see
page 254).

Since the third channel receives the signals, you must change the transfer
direction of the group.

e Double-click in row 1 of the "Direction" col-

—— umn.
Direction

The table field changes to a combo box which
send 7] lists the available directions.

e Select the receive direction.

e Inrow 1 of the "Task" column, select the
T10ms alarm task (see page 254).

e Inrow 1 of the "ldentifier dec" column, enter
the value 100.

The value 64 is automatically entered in the
"Identifier hex" column.

e Save the settings by clicking Accept.

Next, add a second group which is transferred in interrupt mode as described
on page 255.
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How to perform the settings for group 2:

IRQ

Noj

Name the second group MSG_101.

In the "Direction" column, select the
receive direction.

Double-click in row 2 of the "IRQ" column.

The table field changes to a combo box which
lists the available options.

Select the yes option.

The "Task" column is automatically reset and
blocked. The value 1 is automatically entered
in the "Prescaler" column.

MNo. | Device|Group Direction | Task  |IRG |Identifier |Identifier |Length |&ctivated | Fre-
dec hex [Bute] |Taszk scaler

i1 Caniol |MSG_100Qreceive |T10ms |no |100 B4 a

2 |Caniol |MSG_100 freceive pez [0 1] a 1

In the "Identifier dec" column, enter the value
101.

The value 65 is automatically entered in the
"Identifier hex" column.

Save the settings by clicking Accept.

"Signals" tab: The CAN signals are specified on this tab, whereby one signal
is always present. First, add two signals as described on page 256.

The logical and one numeric signal are transferred in the first group, the other
numeric signal is transferred in the second group.

How to set up a logical signal:

Name the first signal vcanrecllog.

In row 1 of the "Signal-Type" column, select
the bool type.

Mark the "0 0" column in row 1 (see
page 257).

This specifies that the signal is transferred in
byte 0, bit 0, of the first CAN message.

How to set up the first numeric signal:
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In row 2 of the "Signal-Type" column, select
the uint type.

Mark the columns "1 0" to "1 7" in row 2
(see page 258).

This specifies that the signal is transferred in
byte 1, bits 0 - 7, of the first CAN message.

How to set up the second numeric signal:

Name the signal vcanrec3cont.

In row 3 of the "Group" column, select the
MSG 101 group.

In row 3 of the "Signal-Type" column, select
the uint type.

Mark the columns "0 0" to "0 7" in row 3.

This specifies that the signal is transferred in
byte 0, bits 0 - 7, of the second CAN message.

Save your changes by clicking Accept.

After setting up the three signals, the table should look as follows:

Glohals | Groups  Signals |Mapp\ngs|

Mo,

Group

Signal Farmula Signal-
Type

o
B
El=)
=)
=)

M5G_100

veanrecllog | fphys):=phys|boal

MSGE_100

veanrec2oont | fiphwsl:=phyz | uint

MSG_107

weanrec3cont | iphws] =phys | uint

T frfrpfp

The three signals have receive-messages under the same name in the project
so that all messages can be assigned automatically.

How to assign ASCET messages automatically:

Select the "Globals" tab.

Click in the "Automatic Mapping" row of the
"Value" column.

The "Automatic Mapping" window opens.

A detailed description can be found in the sec-
tion "Automatic Mapping" on page 155.

Click the All button.

The signals are assigned the ASCET messages
of the same name.
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Of course, the messages can also be assigned manually on the "Mappings"
tab as described on page 259.

The "Mappings" tab now shows that every signal is assigned the message of
the same name.

Globals | GEroups | Signals  Mappings |

Mo, |Device |Group Direction| Task | Signal ASCET Message|Data
1 Caniol |MSGE 100 receive |T10ms |veanrecTloo Jveanrectlog
2 Cariol |MSGE 100|receive |T10ms |veanrecZeont | vcanmec2oont
3 Caniol |MSG 101 [receive veanrec3cont| weanrec3cont

This completes the configuration of the second CAN channel.

11.2.5  Saving the Hardware Configuration

The created hardware configuration can be saved in the File container of the
project, or as a DOS file (* . HWX extension).

To save the hardware configuration in the File container:

H e |nthe HWC editor, click on the Save button
or

e select File — Save to save the hardware con-
figuration.

If this is the first time you save the configura-
tion, the "Save Configuration File" opens.

E Save Configuration File As x|

Project Files:

Filename:

]

File Type:

IXML Hardware Configuration [* hves] j
ol I Cancel |

e Inthe "File Type" combo box, select the xML
Hardware Configuration (*.hwx)
entry.
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e Enter a name for the configuration.

Note

The solution of the example is stored under the
name of ES1222 .hwx. Make sure that you do
not overwrite this file.

e Click OK.

The hardware configuration is saved to the File
container of the project. It is visible in the
"Files" tab.

To save the hardware configuration as a DOS file:

e Inthe HWC editor, choose the File — Export.

e Inthe "Export Hardware Configuration" win-
dow, enter the file type, path and file name
for the hardware configuration.

The hardware configuration is saved to the
specified file. It can be imported to the HWC
editor at a later time via File — Import.

11.2.6  Generating Code for the HWC Module

Subsequently, the generating sequence for the HWC module has to be started.
To generate code for the HWC module:

e Inthe HWC editor, select Extras — Generate
Code — For Current Experiment

or

I% e click on the Generate Code for Current
Experiment button.

e Confirm overwriting the HWC module.

e The C code for the HWC module is generated
for the experiment currently selected in the
project’s code generation options.

You can also generate code for other experiments:

e |nthe HWC editor, select Extras — Generate
Code — For Phys. and Quant. Experiment
to generate code for both the Physical and the
Quantization experiment.
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e |nthe HWC editor, select Extras — Generate
Code — For Phys., Quant. and Impl. Exper-
iment to generate code for the Physical,
Quantization, and Implementation experi-
ment.

Experimenting with the Sample Project

Because all RTIO-specific actions are now finished, you can close the HWC edi-
tor. The next step is to start the regular code generation for the experimental
target from within the project editor.

Note

It is not recommended to include the HWC module in the graphical display
of the Project Editor. Since this module changes with each RTIO generation
process, it would result in an unfavorable representation of the HWC mod-
ule.

How to generate code for the experimental target:

e In the project editor, select Build — Build to
generate code for the entire project.

e Select Build — View Generated Code to
view the generated code.



How to experiment online:

e Connect the CAN 1 and CAN 3 inputs of the

ES1222 with the appropriate cables and a ter-
minator.

Terminator

Fig. 11-3  ES1222 with cable and terminator
Note

If you omit the terminator, no communication will take place.

#1455 [orine ey [#] ¢ Selectonline (RP) from the "Experiment
= [Offine (RF) Target" combo box.
| Farmulagi) Vo

Offline (RP) isintended for offline exper-
iments on the Target.

e Select Build — Experiment
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— e click the Open Experiment for selected
+ | <3h Il hil | LU .
@ﬁ [ﬁlk o JI— Experiment Target button.

| Open Experniment for selected Ewperiment T argel|

The "Physical Experiment" window and the
predefined experiment environment consist-
ing of two oscilloscopes open.

% Physical Experiment for: E51222 project Target: E51130 Environment: >Default<
File Edit View Experiment Estraz Tools ‘Window Help

@ U HE @@ 2| e Fen &%

[ Dscilloscope; 1 - |E| 5'

Fie Edit View - Extias

Measure channels
Measure variable
vcanreczcont

vcansend2cont

Bit channels
Bit data

vcanrecllog
vcansendilog

I Dscilloscope: 2 10| x|

File Edit View Exhas

I Measure channels
Measure varia
x wcanrecicant

2 |[x|vcansend3cont

e In the "Physical Experiment" window, select
Experiment — Start OS

or
e click the Start OS button.
o . .
|:|‘ The operating system starts and the model is
Start 05 executed.
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e In the "Physical Experiment" window, select
Experiment — Start Measurement

or
e click the Start Measurement button.
HEAN

The values of the ASCET messages are dis-
[Start Messurement] played on both oscilloscopes.

The top oscillograph shows the vcansend2cont send-message (green, left
curve) and the vcanrec2cont receive-message (white, right curve) in the
"Signals" area. The bit display shows the vcanrecllog receive-message (top
curve) and the vcansendl1log send-message (bottom curve).

¥ Oscilloscope; 1 !Em

File Edit “iew Extras

hleas ure channets

Measure varial

[+ [wizanrec2 cont

[+ [weare end2 cont

Bit channets

O e e e AT = T ettt

Characteristic and offset of the curves are generated as follows:

e The values for the send-messages are processed (calcCANLoop pro-
cess in the T10ms task) and sent (CanioMSG100 T10ms_ HWCL pro-
cess in the T10ms task) in the 10-ms raster.

® The processed value is read in again via receive-message
(CaniolMSG100 T10ms_ HWCE process in the T10ms task), but
delayed by one time unit.

The bottom oscillograph shows the vcansend3cont send-message (green
curve with small steps) and the vcanrec3cont receive-message (white curve
with large steps).
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FH Oscilloscope; 2
File Edit “iew Extras
3 Measure channek

Measure va|

1 [x|weanrec3cont

2 || |wears end3cont

The vcansend3cont send-message is processed in the 10-ms raster (calc-
CANLoop process in the T10ms task), which causes the green curve to
respond as smoothly as the curve of vcansend2cont. The value is sent in the
200-ms raster (CanioMSG101 T200ms_ HWCL process in the T200ms task)
and received again in the interrupt mode via receive-message after being trig-
gered by the Analyze task. The graduated curve for vcanrec3cont
responds accordingly.

Tutorial = ES1303

This section describes the integration of an ES1303 in an ASCET project using
the RTIO package. Prerequisites for the integration are the steps that are
described in chapter 6 "Preparatory Measures". Remember that the mapping
between the RTIO channel and the model can only be specified by messages
that are declared as Exported in the remaining model.

Since the ES1303 board can only receive, but not dend, signals, this example
does not include a final experimental demonstration.



11.3.1

The ES1303 Hardware

The figure below shows the front panel of the ES1303 analog/digital converter
card:

The inputs A to D each bundle four input channels of the ES1303. The input
TRIG is used for the trigger signals.

Input voltage ranges of the ES1303

The input voltage range of the ES1303 board can be set in the HWC editor
either to £10 V or +60 V.

Use of Several ES1303 Boards
Up to 4 ES1303 boards can be used in one ES1000 system.
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11.3.2  Sample Project

How to open the exercise example:

e In the Component Manager, select the
ASCET RP\RTIOTutorial\ES1303
folder.

e Openthe ES1303 project project.

#7) Project Editor for: ES1303_project [ES1135/Physical]
File Edit ‘“iew Insert Build Extras Took ASAM-2MC ‘wWindow Help

ICEEREE] e

Graphics |os | Formulas | tmpl. Type | Comm. | Binding | Files |

orine (7). 7] 8 i [ <show sl [ 100w

Elements
i P
EElEEE]

Outline | Navigation | Database | v =

7 25 P8RS | =] =] “AD_update —l
vadrecleont

= 6@ M self::ES1303_project

Sl drdT

iy (W ES1303 _In::ES1303_In

i (N HwCiHwe

aswoig | uopeayrads

wadrerbront
wadrec7conk
wadrec8cont Type of table:

vadrec9cont |Nurma\ R 5 s

0
P
&
=X
Fi
s
=
]
=+

wadrec10conk
wadrecl 1conk
wadrec12conk
wadrec13conk
~adrecl4cont
~adrec1ocont
~adrecl6cont

ES1303 _In -
ol | r

|fﬁ1 self % Data |$ Impl

o 3 ¢ Click the Project properties button.
@=L, = ject prop
Project Prapetties The "ProjectProperties” window opens.

E Project Properties M=]E3
File “iew
I -_!'»|||—Bulld
= Project Properties ¥z Target
ASAN-ZHC EE Code Generator IImplementation Experiment j
=] Build )
03 Configuration [fz Compiler [anu-cvzg.a powerrey 7]

e Inthe "Build" node, select the options

Target: >ES1130< or >ES1135<,
Compiler: GNU-C * (PowerPC).

Note

Only messages declared as "Exported" are available for the RTIO communi-
cation.
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In the sample project, the preparations required for the RTIO integration of the
ES1303 (tasks, messages and HWC module) are already completed.

11.3.3  Creating the Hardware Configuration

Note

Normally, you must create the C code module HWC, and insert it into the
project, before you edit the hardware configuration. In the tutorial, however,
this step has been performed for you.

How to open the HWC editor:

¢ In the project editor, select Tools — RTIO —
Open Editor.

The HWC editor is opened.

G HWC. HWX - HWC Editor O] x]
File Edit ‘“iew Estras

DO HEE D =% E 3]

Globals |
Option Walue
Mame Huwae
li"';'.l Hardware Systems
. I Please set a name for the device, = |
@ Syskem =
@ Subsystem
Fj Device Accept | Reset |

How to create the hardware configuration (HWC):

The hardware must be described as a tree structure in the items list. The HWC
item always exists and forms the root of the tree.

e |nthe HWC editor, select Edit — Add Item

or
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I:::i e click the Add Item button.
The "Add Item" window is displayed.

B Add ltem x|

Byvailable items:

{ES113%)

Add Item... always opens the list of available
items of the next hierarchy level.

e Select the ES113x entry.

This entry is used to describe the ES1000.x sys-
tem with integrated ES1130 or ES1135
PowerPC processing node.

e Click OK.
The ES113x item is added to the "ltems" list.
e Inthe "ltems" list, select the ES113x item .

On the "Globals" tab, the Init Task
option is given the default task name Init.
An Init task with the same name exists in the
OS editor of the sample project, therefore, no
other Init task needs to be selected here.
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11.3.4

e Next, select Hardware — Add Hardware

Item to open the list of available items of the
next hierarchy level.

@Add Item x|
Available items:

EGT135LED %
ES1201£TK
ES1222.0C8N
ES1223LIN el |
ES1231£TK
ES1232ETK
ES1300-4D

5130740

ES1310-D4
ES1320-CB
ES1325-DI0
ES1330-FwM

{ES1135-LED)

e Selectthe ES1303-AD entry, which is used to
describe the ES1303 analog-digital interface.

e C(lick OK.
The item tree for the description of the sample system is now fully specified.
HWC Settings for the ES1303

The task settings on the "Globals" tab have to be specified now.
How to specify the "Globals" settings:

e |n the items list, select the ES1303-AD item.
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m' HWC HWX - HWC Editor =
File Edit ‘“iew Estras

e Select the "Globals" tab.

- (O] x|

ODEHEE DR X (meE 3

Items:

BT
B &7 ES113x:Es113x

03] Hardware Systems
@ Syskem

ﬁ Subsystem

FE Device:

Globals |Gr0ups I Signials I Mappings

Option Walue
Mame Es1303ad
Inik Task Inik

Exit Task Exit

IR Handler Task

Automatic Mapping [Daolt...]

jin] jin}]
Anti-Aliasing Filker on
HWw Trigger Mode Off
HW Trigger Gakte on

I Please set a name for the device,

Accepk |

=]
=1
Reset |

On the "Globals" tab, the task names Init and Exit are predefined for the
Init Task and Exit Task options. Tasks with these names exist in the
OS Editor of the sample project; therefore, no other tasks need to be selected

here.

For the IRQ Handler Task option, no default name is given. When you use

the hardware trigger (HW Trigger Mode), you can select a task.

The board number in the ID option is set automatically. Since the ES1303-AD

item is the first of its type, the value is set to "1D1".

e [f youwant to limit the bandwidth of the input

signal, setthe Anti-Aliasing Filter

option to On.

e Inthe HW Trigger Mode option, select the
edge of the first trigger signal to start the
measurement (e.g., Falling Edge).




e Usethe HW Trigger Gate option to deter-
mine whether the second trigger signal is used

(On) or not (O £).

Note

For polling mode ("Groups" tab, IRQ=No), the
options HW Trigger Mode and HW Trigger

Gate are irrelevant.

e Double-click in the empty field next to the
IRQ Handler Task option.

The "Task selection" window opens.

5 Task selection x|

Tasks in dependent project:

<clear tasks>
Init  {Init]
Exit  [Init
1 Tngoer  [Sottware]

Tlms  [Alarm]

Select the T Trigger software task.

The table below shows a sample configura-

tion.

Option

Name

Init Task
Exit Task
Trigger Task
ID

Value
ES1303ad
Init

Exit

T Trigger
ID1

Anti-Aliasing Filter On

Trigger Mode
Trigger Gate

Falling Edge
On

e When you have made all necessary settings,
click on the Accept button in the HWC editor

to save the changes.
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The "Groups" tab is used to specify the signal group-specific settings.

The ES1303 provides a fixed signal group (input) for each signal. You select the
task assignment, input voltage range and receive mode (interrupt-driven or

polling).

How to specify the "Groups" Settings:

Select the "Groups" tab.

Perform the following steps for each signal to be used.

1. Select the receive type:

Nuj

Mo

When you want to receive a signal in interrupt
mode, double-click into the "IRQ" field of the
respective line.

A combo box appears.
From the combo box, select Yes.

The modified setting is shown in the "IRQ"
field. At the same time, the "Task" field is
reset and blocked.

Mo |Group Direction | T ask IR0 |Yoltage Fange [V]
1 [Charnel 1 Jreceive Yes |[-10..10]
2 |Charnel 2 Jreceive Ma [[[10..10]

Ifyou want to receive a signal in polling mode,
use the default setting No ofthe "IRQ" col-
umn.

2. Assign a task (only for polling mode):

In the desired line, double-click into the
"Task" field to open the "Task selection" win-
dow.



5 Task selection E

In the task selection list, select the T1ms task.
This task should be used for data transfer.

Tazks in dependent project
[multi-zelectable]: Ok

7T

<clear tasks:

vt (Init)
Exit [init) LCancel |

You can also select more than one task in the
task selection list. For the ES1303, these are
generally the alarm tasks.

Click OK.

The selected task(s) are shown in the "Task"
column.

3. Select the voltage range:

To determine the input voltage range of a sig-
nal, double-click into the "IRQ" field of the
respective line.

A combo box appears.

Select a value for the voltage range from the
combo box.

The selection is shown in the "Voltage Range"
column.

Mo | Group Direction | T ask IR0 |Woltage R ange [W]
1 [Charnel 1 Jreceive Yes [[10..10]
2 [Channel 2 Jreceive Mo [[-B0... BO]

When you have made all necessary settings,
click on the Accept button in the HWC editor
to save the changes.
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The "Signals" tab contains signal-specific settings. Since the ES1303 card has
no special options here, no actions have to be taken on this tab. You can select
the tab to view the current settings.

m' HWC HWX - HWC Editor = =] S
File Edit ‘“iew Estras

ODEHEE DR X (meE 3

Items: Globals I Groups  Signals |Mappings I
=] “%]HWC::HWC
I_E| @E5113X Mo|Device  |Group Direction|Task  [Signal Formula -
m| 1 |Esiz03ad|Channel 1|receive MeasvalChn 1 Jfiphys)i=phys
2 |Es1303ad|Channel 2|receive MeasvalChn 2 Jfiphys)i=phys
3 |Es1303ad|Channel 3|receive MeasvalChn 3 Jfiphys)i=phys
4 |Es1303ad|Channel Hreceive MeasvalChn 4 Jfiphys)i=phys
5 |Es1303ad|Channel Slreceive MeasvalChn 5 Jfiphys)i=phys
6 |Es1303ad|Channel &|receive MeasvalChn & Jfiphys)i=phys
7 |Esi303ad|Channel 7receive MeasvalChn 7 Jfiphys)i=phys
8 |Es1303ad|Channel S|receive MeasvalChn & Jfiphys)i=phys
9 |Es1303ad|Channel 9receive MeasvalChn 9 Jfiphys)i=phys
LI—I LI 10 [Es130Gad|ichannel 1lreceive [MeasvalChn 1#F(phys):=phys LI
IB| Hardware Systems I =
@ System =
ﬁ Subsystem
FE Device Accept | Reset |

The "Mappings" tab is used to specify the mapping between the signals and
ASCET messages. Click the desired cell in the "ASCET Message" column to
open a selection dialog for the located messages of the residual model. The
selection dialog lists only messages featuring the Exported attribute set and
whose transmission direction matches that of the signal group (send or
receive), i.e.:

Direction = receive — Receive-Messages

Direction = send — Send-Messages (irrelevant for ES1303)
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How to specify "Mappings" settings:

e Select the "Mappings" tab.

I HWC. HWX - HWC Editor * O] x]
File Edit ‘“iew Estras
D8H EBE O *X (%5 e 3|
Tkems: Globals I Groups I Signals  Mappings |
BT
I_E| @ E3113xnEs113x Mo, |Signal ASCET Message [Data Explanation -
i > 0
mf | 1 |MeasvalChn 1 - Measured Yolkaoe in Y
2 |MeasvalChn 2 - Measured Yolkaoe in Y
3 |MeasvalChn 3 - Measured Yolkaoe in Y
4 |MeasvalChn 4 - Measured Yolkaoe in Y
5 |MeasvalChn S - Measured Yolkaoe in Y
6 |MeasvalChn & - Measured Yolkaoe in Y
7 |MeasvalChn 7 - Measured Yolkaoe in Y
8 |MeasvalChn & - Measured Yolkaoe in Y
9 |MeasvalChn 9 - Measured Yolkaoe in Y
il—l LI 10 |MeasvalChn 10 - Measured Voltage in ¥ LT
IB| Hardware Systems I —
! System )
ﬁ Subsystem
Ej Bz Accepk | Reset |

e |nthedesired line, double-click on the "ASCET
Message" field to open the "Message selec-
tion" window.

5 Message selection |

Direction dependent messages ir
project: J1]3

<new message>

vadrec]Ocont &I
vadreclcont

vadrec]2cont

vadrec] Jcont

vadrecl4cont

vadrec]Scont

vadrec]Bcont

vadrec]cont

vadrec2cont

vadrec3cont —
vadrecdcont

vadrecSoont

vadrecBoont LI

[MEASWALCHN_1)

e Use the "Message selection” window to map
the sixteen receive messages one by one to
the corresponding signals.

e In the HWC editor, click the Accept button.

Tutorial 281



282

11.3.5

11.3.6

11.3.7

Tutorial

Saving the Hardware Configuration

The created hardware configuration can be saved in the File container of the
project, or as a DOS file (*.HWX extension). The procedure is described in
chapter 11.2.5 on page 264.

Note

The solution of the example is stored under the name of ES1303 . hwx.
Make sure that you do not overwrite this file.

Generating Code for the HWC Module

Subsequently, the generating sequence for the HWC module has to be
started.The procedure is described in chapter 11.2.6 on page 265.

Final Actions

Because all RTIO-specific actions are now finished, you can close the HWC edi-
tor. The next step is to start the regular code generation for the experimental
target from within the project editor.

Note

It is not recommended to include the HWC module in the graphical display
of the Project Editor, because this module changes with each RTIO genera-
tion process. This would result in an unfavorable representation of the HWC
module.

How to generate code for the experimental target:

e In the project editor, select Build — Build to
generate code for the entire project.

e Select View — View Generated Code to
look at the generated code.

How to experiment online:

AR uﬁ'@| orine (RPY @] Inthe project editor, select Online (RP)

from the "Experiment Target" combo box.

F | o .
| Formuag Offline (RP) isintended for offline exper-

iments on the Target.
e Select Build — Open Experiment.

e |n the Environment Browser, select the Tuto-
rial environment.



e In the "Physical Experiment" window, select
Experiment — Start OS.

e In the "Physical Experiment" window, select
Experiment — Start Measurement.

The analog measured values of the ES1303
are displayed on an ASCET oscilloscope.

Tutorial — ES1325 (without Trigger)

The ES1325 sample project without using the trigger contains models of all
important applications of the board. The models are shown in graphic hierar-
chies to keep the block diagram clear.

Digital 1/0 Pt Additive Time

Ewent Counter LED

Fig. 11-4  ES1325 — Model Overview

Digital I/0: Input channel 3 is read in and transferred to output channel 3.
The signal is inverted by assigning the "active" state to the low level on read-

ing, whereas on sending, the high level is assigned the "active" state (see
" Active State" on page 223).

Loopback:

The tranzmizzsion of the Chrix<mode: Dut values to the coresponding
Chred<<moderIn values iz done via loopback cable.

The inverting of the zignal [Toggle Bit] is done by reading the value

az 'Low active' while it iz sent az High active'.

[For hardware setup pleaze refer to the marnual]

F1iChanneln3_DIO

o
Ch03Digln Ch03Digout

Fig. 11-5  ES1325 - Digital I/O
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PWM: Channel 4 has a static P?WM signal with fixed active and inactive
times. Channel 5 has a dynamic PWM signal whose duty cycle is determined
by a sawtooth signal.

Fig. 11-6  ES1325-PWM

Additive Time: The PWM output signal of channel 5 is also transmitted by
output channel 6. In this case it is useful for additive time measuring, i.e. the
totaling of the active phases of the signal during task runtime.

Fig. 11-7  ES1325 - Additive Time



Event Counter: Channel 7 counts every rising edge of an event; channel 8
counts every edge of an event. Both channels are controlled by the
P _Ch0708DigOut parameter.

Loopback:

Chre€<DigQOut iz transmitted ta the Chi<Counter input via loopback cable.

[For hardware setup pleaze refer to the marnual]

At the input side the signal is received in 'Event Counter' mode.

[Channel 07 counts Rising Edges. Channel 08 counts Rising and Falling Edges.]

/11Channel0708_EventCounter

Lo b—------------- —[
P_ChO708Digout ChO7Digout
=] (5T /21Channel0708_EventCounter
ChO7Counter CounkerCho?

[=
CounkerCho?
/31Channel0708_EventCounter
Lo b—------------- —[
P_ChO708Digout ChODigout
=] (5T /41Channel0708_EventCounter
ChogCounter CounkerChos

[D T
CounkerChos

Fig. 11-8  ES1325 - Event Counter

LED: Thisis where the input signals for LEDs 1 to 3 are set. LED1 is controlled
by a parameter of type 1og, LED2 via a parameter of type sdisc, and LED3
via a parameter of type cont.

Note

cont and sdisc values can be used to control the LEDs, but we do not
recommend this at all.

In the interests of good modeling/programming style, mapping to a logical
variable, e.g. with case differentiation, is to be preferred.
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LED4 is controlled via the Ch03DigOut message.

J1ILED s

|
P_LEDL LEDT_hool
LED an, if P_LEDT = true

FZILED LEDZ on, if P_LED2 <> 0

Lo +—Hp !

P_LEDZ LEDZ_disc LED3 an, if Trunc(P_LED3] <> 0
/3ILED .

P_LEDS LEDF_cart

LED4 iz controlled by ChO3DigOut (= Digital 1/0]
Fig. 11-9 ES1325 - PWM
11.4.1 The ES1325 Board

The following figure shows the front panel of the ES1325 Board:

& ow

= o

oX oM

TR

(®p

Ports Out-A and OUT-B each contain 8 output channels; ports IN-A and IN-B
each contain 8 input channels. TRG contains 2 trigger inputs. LEDs 1 — 4 are
available for display purposes.
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Connections

To ensure that the experiment works, make sure you have the right wiring. In
the tutorial you will be using ports Out-A, IN-A and (in chapter 11.5) TRG; the
wiring specified here applies to both tasks on the ES1325.

& ow

= o

ey

o oM

TRG ] ——T1

(&)
Fig. 11-10  Wiring of the ES1325

The following table specifies which outputs are connected with which inputs.
Inputs 11 and 12 remain empty.

Output 01 02 (OF] 04 05 06 o7 08
Input 13 14 15 16 17 18
Trigger T T2

Note

The user has to provide the connecting pieces for the inputs and outputs.
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Working with Several ES1325 Boards
Up to 4 ES1325 Boards can be operated in an ES1000.

11.4.2  Sample Project

To open the exercise example:

e Select the ASCET RP\RTIOTuto-
rial\ES1325 folder from the Component

Manager.
e Selectthe ES1325 project project.

e Open the project.

171 Project Editor for: ES1325_project [E51135/Physical]
File Edit “iew Insert Buld Extras Took ASAM-2MC ‘Window Help

H@B]ﬁ‘ = [le=| % S w018 % G forirerr =] @ i E[<showal =[ooe
Graphics IOS | Formulasl Impl. Type I Cornm, | B\ndlngl Files | ﬁ'
QOutline |Nawgatlon | Database | o %
= =B
r R EE | &
= 6@ [ sef::E51325_project -
T M dTidr o~ 5
= init b
[l (9 E51325_InOut:iES1325 _Incut hareeizs DI I 2
Ll -
(8 HwcsHwe | channelDd Bubistatic [ arnetsAddime
| Channel0S_PWMdynamic Channel0?05_EventCounter
LED [
ES1325_InCut
-
4| ’
|Ei HWC ¥ Data |$ Impl |

@[y > Click the Project Properties button.
The "Project Properties” window opens.

E Project Properties M=]E3

File “iew
|—Bui|d

! il

= Project Properties ¥z Target
ASAN-ZHC EE Code Generator IImplementation Experiment j
=] Build )
03 Configuration [fz Compiler [anu-cvzg.a powerrey 7]
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e Inthe "Build" node, select the options

Target: >ES1130< or >ES1135<,
Compiler: GNU-C * (PowerPC).

Note

Only messages declared as "Exported" are available for RTIO communica-
tion.

11.4.3  Creating the Hardware Configuration

Note

Normally you have to create the C-Code module HWC and link it to the
project before you edit the hardware configuration. This step has already
been taken care of in the tutorial.

To open the HWC Editor:

e Select Tools — RTIO — Open Editor in the
Project Editor.

The HWC Editor opens.

G HWC. HWX - HWC Editor O] x]
File Edit ‘“iew Estras

DO HEE D =% E 3]

Globals |
Option Walue
Mame Huwc
2] Hardware Systems -
~ I Please set a name for the device, =1
! system =]
ﬁ Subsystem
ﬁj' Bz Accepk | Reset |

To create the hardware configuration (HWQ):

The hardware has to be described as a tree-like structure in the items list. The
HWC item is always available and forms the roots of the tree.

Tutorial
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e In the HWC Editor select Edit — Add Item
or
|:|']i e click the Add Item button.
The "Add Item" window is displayed.

B Add Item B3

Cancel |

(ES1133)

Add Item always opens the list of available
items of the next hierarchy level.

e Select ES113x.

This is used to describe the ES1000.x system
with an integrated ES1130 or ES1135 Pow-
erPC computer node.

e Click OK.
ES113x is added to the "ltems" list.
e Select ES113x from the "ltems" list.

In the "Globals" tab, the task name Init is
specified for the Tnit Task option. In the
OS-Editor of the sample project, there is an init
task with the same name which means that
no other init task has to be selected here.
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To link and set up the ES1325:

e Open the list of available items of the next
hierarchy level using Edit — Add Item.

B Add Item B3
Available items: Ok
ES1135-LED —
ES1201-ETK

ES1222.0C8N
ES1223LIN el |

ES1320-CB

ES1330-Phrhd
{ES1135-LED)

e Select ES1325-DIO0.

This is used to describe the ES1325 interfaces.
e C(lick OK.

ES1325-DI0 is added to the "Items" list.
e Select ES1325-DI0 from the "ltems" list.

In the "Globals" tab, the task names Init
and Exit are specified for the options Init
Task and Exit Task. The sample project,
contains init tasks with these names which
means that no tasks have to be selected here.

The board number is automatically set in the
1D option. As the ES1325-D1I0 item is the
first of this type, "ID1" is set.

* Accept the settings using Accept.
To create devices:

e Select ES1325-DIO from the "ltems" list.

e Open the list of available items of the next
hierarchy level using Edit — Add Item.

Available items:

EST325Input oo |
|ES1325-LED

H Cancel |

-Clutput

{ES1325-INPUIT)
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11.4.4

Tutorial

e Select ES1325-Input and click OK.

This is used to describe the input channels of
the ES1325.

e Also add the devices ES1325-0Output and
ES1325-LED.

ES1325-0Output is used to describe the out-
put channels of the ES1325 and ES1325-
LED to describe the LEDs.

For this example, use the default settings in
the "Globals" tab for all three devices.

The item tree for the description of the sample system is now completely spec-
ified.

Items:

=) 03 W e

ED FEESISZS—LED::ESISZSIBCI
O ﬁjESlSZS—Output: 1Es13250ukput

Making HWC Settings for the ES1325

The inputs and outputs as well as the LEDs now have to be configured. The
outputs provide the signals which the inputs receive. The LEDs are used for
display purposes.

"Globals" Tab: You do not have to make any settings for any of the three
devices in the "Globals" tab.

Outputs — ES1325-Output Device

"Groups" Tab: The signal-group-specific settings are made in the "Groups"
tab.

The ES1325-0Output device has a specified signal group for every output
signal (Ch<n>Gen, <n> = 01 — 16). Here, you set the mode, task assignment,
the generated signals as well as the levels and edges for each group used.

To make settings in the "Groups" tab:

e Select the "Groups" tab.
Execute the following steps for signal groups 3 to 8.



1. Selecting the channel mode

Channel
tode

it =]

Off

Pt Periodic Output
Fi'M Interval Dutput

2. Assigning a task

Select the following modes for the different
groups in the "Channel Mode" column:

Group Channel Mode

Ch03Gen, Digital Output
Ch07Gen
Ch08Gen

Ch04Gen, PWM Periodic Output
Ch05Gen,
Ch06Gen

The default value for the relevant mode is
entered in the "Active State" column.

In the "Task" column, you can now assign a
task to the groups used in which signal trans-
fer is to take place.

Double-click the "Task" column in the relevant
row to open the "Task selection" dropdown
list.

5 Task selection B3

Tasks in dependent project
(multi-selectable): Ok

<olear tasks:

Init  {Init)

Tims [Alam) Concel |
T_10ms  [Alarm]
T_100ms  [&larm)
5w [Software)
SW2  [Software)
SW3  [Software)
Exit  (Init)

Select the following tasks for data transfer in
the task selection list.

Group Task

Ch03Gen, T 100ms
Ch04Gen

Ch05Gen, T 10ms
Ch06Gen,
Ch07Gen
Ch08Gen
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3. Selecting signals

4. Selecting levels

e Click OK.

The selected tasks are displayed in the "Task"
column.

Double-click the "Signals" column in the rele-
vant row to open the "Signal Selection" win-
dow.

E’ Signal Selection x|

Required signals:
| .
Cancel |

Alternative signals (select exactly 2):

Inactive Time [ps]
Frequency [Hz]
Druty Cycle [%]

Mote For PWM mode: Default signals provide
best accuracy, Other signals are derived.

Optional signals:

Default |

For a description of the signals, please refer to
the section "Signals" on page 227.

e Select the following signals.

Group Signals

Ch03Gen, Accept default setting

Ch07Gen

Ch08Gen

Ch04Gen Active Time [ps],
Inactive Time
[ps]

Ch05Gen, Frequency [Hz],

Ch06Gen Duty Cycle [%]

e Confirm your selection with OK.

As all groups use the default setting High,
you do not have to make any changes to the
" Active State" column.



e Once you have made all the necessary set-
tings, click Accept in the HWC Editor to save
the settings.

Once you have set up the signal groups, the tab should look as follows:

Globals ~ Groups |Signals | Mappings I

Mo, |Group Direction | Task Channel Signals  |Active|
Mode State

1 [cholGen |send - Off - -

2 |chozaen Jsend - Off - -

3 |Cho3Gen [send T_100ms|Digital Output [Select] [High

4 |ChD4Gen [send T_100ms|PWHM Periodic Output | [Select] |High

5 |ChosGen [send T_10ms |PWHM Periodic Output | [Select] |High

6 |ChoeGen Jsend T_l0ms |P'WM Periodic Oukput | [Select] [High

7 |cho?Gen [send T_10ms |Digikal Oukput [Select] [High

g |ChoaGen [send T_10ms |Digital Qutput [Select] [High LI

"Signals" tab: The signals you generated in the "Groups" tab are contained
in this tab.

@ES1325.hwu - HWC Editor =] S
File Edit ‘iew Estras
DU H BEEOC X% 6]
Items.: Globals I Groups ~ Signals |Mappings I
B 1B HwCs Hae
=] @ ES113x:ES113x Io.|Signal Formula Signal Type

= ﬁ ES1325-DI0: Es1325dio
m} EEE51325-In|:|ut::E51325in|:|ut
m} EEESISZS-LED::E51325|el:|
=

1 |ChO3Genstate Fiphyshi=phys [kate -1

2 |ChD4GendctiveTime  |F(physhi=phys |ackive Time Tus]
3 |ChD4GenInactiveTime |F{phys):=phys [Inackive Time us]
4 |ChDSGenFrequency  |F(phys):=phys [Freauency [Hz1
5 |ChosGenDutyCycle  JFiphysii=phys |Duby Cecle 1941
&

7

g

el

Chi6GenFrequency  Jfiphys)i=phys |Freauency [Hz1
ChoeGenDukyCycle  [Fiphysii=phys |Duky Cecle [941

Ch07Genstate Fiphyshi=phys [kate -1
| | _’I Ch0gGenstate F(phys):i=phys |State [-1
03] Hardware Systems —]
! System I -

ﬁ Subsystem

FZ' Bz Accepk | Reselt |

You can edit the names and formulae of the signals in this tab. No changes are
necessary, however, for the sample project.

"Mappings" Tab: The signals and the ASCET messages from the project are
assigned to each other in this tab. A selection dialog opens when you click the
required cell in the "ASCET Message" column. This only contains messages
which have the attribute Exported and correspond to the transfer direction of
the signal group (here: send); i.e.:
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e Direction = send — send messages

To assign an ASCET message manually:

Signal
Ch03GenState

e Select the "Mappings" tab.

e Double-click the "ASCET Message" column in
the relevant row.

The "Message selection" window opens.

5 Message selection

Direction dependent messages in
project: Cle

<clear meszage>
LPEW MEssanes

ChO5Fw b dutpcycleOut
ChOSPwhfrequencyOut
ChO7Dig0ut
Ch08Dig0Out

LED1_baal

LED2_disc

LED3_cont

{CHOBGENSTATE)

[t contains all send messages from the ASCET
project.

e Select the following ASCET messages for the
signals.
ASCET Message
Ch03DigOut

ChO05GenFrequency, ChO06GenFrequency ChO5PWMfrequencyOut

Ch05GenDutyCycle, Ch06GenDutyCycle ChO05PWMdutycycleOut

Ch07GenState
Ch08GenState

296 Tutorial

Ch07DigOut
Ch08DigOut

No message is assigned to the signals
Ch04GenActiveTime and
Ch04GenInactiveTime; instead a fixed
value is assigned manually.

e Click OK.

e Then click Accept in the HWC Editor to save
the settings.



To enter a value manually:

If no ASCET message has been assigned to a signal, you can enter a fixed value
in the "Data" column.

e Double-click the "Data" column in the rele-
vant row.

m The field becomes the input box.

0.0 e Enter the following values.
Signal Data
ChO04GenActiveTime 100.0

ChO4GenInactiveTime 50.0

Once you have assigned messages or values to all signals, the tab should look
as follows:

Globals I Groups I Signals  Mappings |

M. | Signal A5CET Message Data |Signal Type

1 |Cho3GenState ChO3DigOut - State [-1

2 |chodiEendctiveTime 100.0fActive Time [us]
3 |chod4GenInactiveTime 50,0 |Inactive Time [us]
4 |ChosGenFreauency JChOSPWMErequencyOut |- |Freauency [Hz1

5 |ChoScenbutyCyvde  JChOSPWMdubyoydeout [ Jouky Cvcle 1961

6 |ChoAGenFrequency  JChOSPWMPrequencyOut |- |Freauency [Hz1

7 |ChofGenDubyCyvce  JChOSPWMdukycycleOuk [ JDuby Cvcle 1961

g |ChO7GensState ChO7DigOut --- State [-1

9 |ChogGenstate ChigDigOut --- State [-1

Inputs — ES1325-Input Device

"Groups" Tab: The signal-group-specific settings are made in the "Groups"
tab.

The ES1325-Input device has a specified signal group for every input signal
(Ch<n>Msr, <n> = 01 — 16). Here, you set the mode, task assignment, the
generated signals as well as the levels and edges for each group used.

To make settings in the "Groups" tab:

e Select the "Groups" tab.

Execute the following steps for signal groups 3 to 8.
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1. Selecting the channel mode

Channel
kode

Ewent Counter

2. Assigning a task

298 Tutorial

Double-click the "Channel Mode" column in
the relevant row.

A dropdown list opens.

Select the following modes for the different
groups:

Group Channel Mode
ChO3Msr Digital Input
Ch04Msr, ChO5Msr PWM Input
ChO6Msr Additive Time

ChQ07Msr, Ch08Msr Event Counter

The default values for the relevant modes are
entered in the columns "Active State", "Sig-
nificant Edge", "Hysteresis", "Low Thresh.
[V]" and "High Thresh. [V]".

In the "Task" column, you can now assign a
task to the groups used in which signal trans-
fer is to take place.

Double-click the "Task" column in the relevant
row to open the "Task selection" dropdown
list.

% Task selection

Tasks in dependent project
(k- select able): Ok

sclear tazks

It [Irit]

Ttms  lam) o |
T_10ms  [Alarm)
T_100ms  [flarm)
Swl o [Software]
Swi2  [Software]
SwWi3 [Software]
Exit  (Init]




3. Selecting signals

e Select the following tasks in which data trans-
fer is to take place from the task selection list.

Group
ChO03Msr, ChO4Msr

Ch05Msr, ChO6Msr
Ch07Msr, ChO8Msr

e (lick OK.

Task
T 100ms
T 10ms

The selected tasks are displayed in the "Task"

column.

e Double-click the "Signals" column in the rele-
vant row to open the "Signal Selection" win-

dow.

Required signals:

Alternative signals (select at least 1)

| sl
Period Duration [ps]

Frequency [Hz]

Druty Cycle [%]

Inverse Duty Cycle [%]

Fatio Active Time/nactive Time [%]
Fiatio Inactive Time/Active Time [%]

Mote For PWM rmode: Default signals provide best
accuracy, Other signals are derived.,

Optional signals:

Eror State [-]

ol

Cancel |

Default |

In this window, you specify which signals are
generated for the group. For a description of
the signals, please refer to the section "Sig-

nals" on page 222.
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4. Selecting levels

Active
State

High = |

High

Select the following signals.

Group Signals
ChO4Msr Duty Cycle [%]
ChO5Msr Active Time [ps],

Inactive Time [us]
Ch03Msr, ChO6Msr, Accept default setting
Ch07Msr, Ch08Msr

Confirm your selection with OK.

Double-click the "Active State" column in the
relevant row (see page 223) to assign the
active state to a level of the input signal.

A dropdown list opens.

Select the following states.

Group Active State
ChO3Msr Low
Ch04Msr — ChO8Msr High

The selection is displayed in the "Active State"
field.

5. Selecting an edge (only PWM Input and Event Counter modes)

Significant
Edge

Inactive-aictive

iIna

[ &ctive-lnactive |
Both

Double-click the "Significant Edge" column in
the relevant row (see page 223) to assign an
event to an edge.

A dropdown list opens.
Select the following options.
Group Significant Edge

Ch04Msr, ChO5Msr, Inactive-Active
ChQ7Msr

Ch08Msr Both

The selection is displayed in the "Significant
Edge" field.

Once you have made all the necessary set-
tings, click Accept in the HWC Editor to save
the settings.



Once you have set up the signal groups, the tab should look as follows:

Globals ~ Groups |Signals | Mappings I

Mo, |Group  fDirection|Task Channel Signals | Active| Significant Hysteresis|Low High -
Mode State |Edge Thresh, [¥]| Thresh, [¥

1 |ChoiMstfreceive |- Off - - - - - -

2 |chozMstreceive |- OFf - i - - -

3 |ChO3Msrfreceive |T_L100ms|Digital Input | [Select]|Low  |--- TTL 1.728 2304

4 |ChO4Mstlreceie |T_100ms|PWM Input [Select]|High |Inactive-Ackive|TTL 1.728 2,304

5 |ChOSMstfreceive |T_10ms [PWM Input [Select]|High |Inactive-Ackive|TTL 1.725 2,304

6 |ChOeMstfreceive |T_10ms |Additive Time | [Select]|High [--- TTL 1.728 2,304

7 |ChO?Mstfreceive |T_10ms |Event Counter| [Select][High |Inactive-Active|TTL 1.728 2,304

g |ChoaMsrlreceive |T_10ms |Event Counter| [Select]|High |Both TTL 1,728 2,504 LI

"Signals” Tab: The signals you generated in the "Groups" tab are contained

in this tab. You can edit the names and formulae of the signals in this tab. No

changes are necessary, however, for the sample project.

"Mappings" Tab: The signals and the ASCET messages from the project are
assigned to each other in this tab. A selection dialog opens when you click the
required cell in the "ASCET Message" column. This only contains messages
which have the attribute Exported and correspond to the transfer direction of

the signal group (here: receive); i.e.:

e Direction = receive — receive messages

To assign an ASCET message manually:

Select the "Mappings" tab.

Double-click the "ASCET Message" column in
the relevant row.

The "Message selection” window opens.

E Meszage selection x|

Direction dependent messages in

projeck:

<clear mezzager

<NEW MEessages

ChO4Pw /b dutycycleln
Ch5PwMActive Timeln
Chi5Py M nactiveTimeln
ChiBaddactiveTimeln

Chi7Counter
ChiOBCounter

{CHOBMSRSTATE)

[9]3

Cancel |

[t contains all receive messages from the
ASCET project.
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e Select the following ASCET messages for the

signals.
Signal ASCET Message
ChO3MsrState Ch03DigIn
ChO04MsrDutyCycle Ch04PWMdutycyclelIn
Ch05MsrActiveTime ChO5PWMActiveTimelIn

ChO05MsrInactiveTime ChO5PWMInactiveTimeIn

ChO6MsrAdditiveActiveTime ChO6AddActiveTimelIn

Ch07MsrCounterValue ChO07Counter
Ch08MsrCounterValue Ch08Counter
e C(Click OK.

e Then click Accept in the HWC Editor to save
the settings.

Once you have assigned messages to all signals, the tab should look as follows:

Globals I Groups I Signals  Mappings |

Mo, |Signal ASCET Message Data Signal Type

1 |ChO3MsrState Ch03DigIn State [-1

2 |ChidMstDubvCvile Cho4PwWhdubycycleIn Dby Crcle [

3 [chosMsractiveTime ChOSPwWMACkveTimeln Active Time [us]

4 |choSMstInactiveTime ChosPWMInactiveTimeln |--- Inactive Time Mus]

5 |chosmMsradditivedsctiveTime JChi6AddactiveTimeln Additive Active Time Mus]
6 |[Cho?MsrCounteryalus Ch07 Counter Counker Yalue

7 |choamMsrCounteryalus ChogCounter Counter Yalue

LEDs — ES1325-LED Device

"Groups" Tab: The signal-group-specific settings are made in the " Groups"
tab.

The ES1325-LED device has a specified signal group (GroupLED). This is
where you set the task assignment for this group.

To make settings in the "Groups" tab:

e Select the "Groups" tab of the ES1325LED
device.

e Double-click the "Task" columnin the relevant
row to open the "Task selection" dropdown
list.

e Selectthe T 1ms (Alarm).task from the
task selection list.



e Click OK.
The task is displayed in the "Task" column.

e (lick Accept in the HWC Editor to save the
settings.

The tab should now look as follows:

Globals  Groups |Signals I Mappings I

Mo, |Group

Direction

1 GroupLed

zehd

"Signals” Tab: This tab contains the signals which belong to the signal
group GroupLED. There is one signal for each LED on the board.

You can edit the names and formulae of the signals in this tab. No changes are
necessary, however, for the sample project.

"Mappings" Tab: The signals and the ASCET messages from the project are
assigned to each other in this tab. A selection dialog opens when you click the
required cell in the "ASCET Message" column. This only contains messages
which have the attribute Exported and correspond to the transfer direction of
the signal group (here: send); i.e.:

¢ Direction = send — send messages

To assign an ASCET message manually:

e Select the "Mappings" tab.

e Double-click the "ASCET Message" column in
the relevant row.

The "Message selection” window opens.

@ Meszzage selection x|
Direction dependent messages in
project: Ok

<clear meszage>

Cancel |

LED3 cont
(CHO3GENSTATE)

It contains all send messages from the ASCET
project.
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e Select the following ASCET messages for the
signals.

Signal ASCET Message

LED1 LED1 bool

LED2 LED2 disc

LED3 LED3 cont

LED4 Ch03DigOut
e Click OK.

e Then click Accept in the HWC Editor to save
the settings.

The tab should now look as follows:

Globals I Groups I Signals  Mappings |

Mo, |Signal §ASCET Message |Data
LED1  JLED1 bool
LEDz  JLEDZ_disc
LECE  JLEDS_conk
LEC4  |Cha3Diglut

o[ [ [

11.4.5  Saving the Hardware Configuration

The created hardware configuration can be saved in the file container of the
project or as a DOS file (extension *.HWx). How this is done is explained in
section 11.2.5 on page 264.

Note

The solution of the example is saved as ES1325 . hwx. Make sure you do not
overwrite this file.

11.4.6  Creating Code for the HWC Module

The generation sequence for the HWC module then has to be started. How
this is done is explained in section 11.2.6 on page 265.
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11.4.7

Experimenting with the Sample Project

All RTIO-specific actions have now been completed; this means that the HWC
Editor can be closed. A further subsequent step is the normal code generation
for the experimental target which is started from the Project Editor.

Note

We would recommend that you do not include the HWC module in the
graphic representation of the project editor as this module is modified in
every RTIO generation process. This leads to an unfavorable graphic repre-

sentation of the HWC module.

Code generation for the experimental target:

To experiment online:

In the Project Editor, select Build — Build to
generate code for the entire project.

Select Build — View Generated Code to
view the generated code.

FER AR | orline (RF) 7] °

Ciffline (RF

W onling (RPY !

Connect the inputs and outputs of the
ES1325 in accordance with the section "Con-
nections" on page 287, if this has not already
taken place, and switch on the power supply
of the ES1000.x.

In the project editor, select Online (RP)
from the "Experiment Target" combo box.

Offline (RP) isintended for offline exper-
iments on the Target.
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& Physical Experiment for: ES1325_project Target: ES1130 Environment: >Default<

File Edt View Experiment Extiss Tooks Window Help

Select Build — Experiment.

The "Physical Experiment" window and the
predefined experiment environment consist-
ing of five oscilloscopes, a numeric display and
four calibration windows open.

B ST

Fie Edit View Esas

IR N EEE

Measre chanrels

[ Channel 3: _1a x|

Fil Edi View Extias

[ Channel 6:

Fie Edi View Exras

~loix B otz

Signals Mesure channels

[ Channel 4: _1a x|

Fil Edi View Extias

signais Meastre channels
s Measure variable

[[Dotyeyvelest aticchodis]

Messure channels
Measure variable

[additiveActiveTimeChnog

| Channel 7;

Edt View Edras

|p_choroenigoutiesiszs mouttesszs projec I Fase |

= Channel 5: P¥M mode S [a[JE] | an Channal 4: B [m[ 51
Fie Edi View Esiias Edit Ve Erlias
By [zl =g [p_chosoutycounties Toaa =
Measure variable =
[ChOSPWACtveTimeln [p_crosrrequencyes Ticon =l
B[<{chosPumdutycydeou:
o] x
[ChOSPWMFrequencyOut =18l
i View Estras
AddtivectivaTiveCh - el ‘
CourterChO7|E51325 -0
CounterChOB{ES 1325 -0
DutycycleStaticchady - %]

i |

Start 05
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—lBlx]

Edt View Esras

P_LED1|ES1325_InOutigst [ fakse
i LED 273 o [=] B9

Edit View Extras
[Fiecziesizzs nor [0 = |

| P_LEDHES1325 In0 0,000 il[']

Select Experiment — Start OS in the "Physi-
cal Experiment" window

click the Start OS button.

The operating system is launched; the model
is run.

Select Experiment — Start Measurement
in the "Physical Experiment" window



e click the Start Measurement button.
HEARE

The values of the ASCET messages are dis-
played in the oscilloscopes and in the numeri-
cal display.

[ Start Measurement]

The displays and calibration possibilities of the individual model blocks are
described below.

Digital I/0: The "Channel 3: Digital I/O" oscilloscope shows the messages
Ch03DigIn and Ch03DigOut.

A Channel 3: Digital 1/0 mode M=]E3
File Edit ‘iew Estras

Signals Measure channels

Bit channels
Bit data

[Ch3DigIn
cho3Digout

PWM: The "Channel 4: PWM mode static" oscilloscope shows the
DutycycleStaticCh04 variable which records the duty cycle of the PWM
signal. As active and inactive time are both specified as fixed values, the value
of the variables is constant.

A Channel 4: PWM mode static M=]E3
File Edit ‘iew Estras

Signals Measure channels
Measure variable

|} [putveyclestaticCho4iES

The "Channel 5: PWM mode" oscilloscope shows the input messages
Ch05PWMActiveTimeIn (red curve) and Ch05PWMInactiveTimeIn (vio-
let curve) which contain the active and inactive time of the PWM signal. The
output messages Ch05PWMdutycycleOut (green curve) and
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Ch05PWMfrequencyOut (yellow curve) are displayed which contain the fre-
quency (in Hz) and duty cycle (in %) of the PWM signal. When the experiment
is started, the Y-axis of Ch05PWMActiveTimeIn is displayed.

F# Channel 5: PWM mode _[Olx]
File Edit View Extras

Signals Measure channels
Measure variable
[ChosPwMACtive Timeln
[ChOoSPWMdutycycleOut
lChOSPWMFrequency Ouk
[ChosPwMInactiveTimeln

If you modify the P_Ch05Frequency parameter at the bottom of the "Chan-
nel 5: P?WM mode Control" calibration window, the frequency changes and
thus the active and inactive time. The duty cycle remains the same.

If you modify the parameter P_Ch05DutyCount at the top of the "Channel
5: PWM mode Control" calibration window, the course of the duty cycle
changes and thus the active and inactive time. The frequency remains the
same.

gim Channel 5: PWM mode Control = O]x]
Edit ‘“iew Eustras

P_ChOSDukyCountiES

P_ChOSFrequencyiES
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At point 1 in the following diagram, a frequency of 1000 Hz was set to
2000 Hz so that the curves for Ch0O5PWMActiveTimelIn,
Ch05PWMInactiveTimeIn and Ch05PWMfrequencyOut show disconti-
nuity. P Ch05DutyCount was not changed; the curve for
Ch05PWMdutycycleOut retains its slope.

1 2

At point 2, the P_Ch05DutyCount parameter was set from 0.1 to 0.5 so
that the curves for Ch05PWMdutycycleOut, Ch05PWMActiveTimeIn and
Ch05PWMInactiveTimeIn break off. The frequency remains unchanged at
this point.
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Additive Time: The "Channel 6: Additive Time mode" oscilloscope shows
the AdditiveActiveTimeChn06 variable which accepts the additive active
time of the signal.

A Channel 6: Additive Time mode M=]E3
File Edit ‘iew Estras

Signals Measure channels
Measure variablg

|} |additiveActiveTimeChng

i — 1 |
a0 th]

You can influence the slope of the sawtooth by modifying the
P _ChO5DutyCount parameter at the top of the "Channel 5: PWM mode
Control" calibration window. A value of 0.1 was set for the first part of the
curve shown and for the second a value of 0.01.

gim Channel 5: PWM mode Control = O]x]
Edit ‘“iew Eustras
P_ChOSDukyCountiEs =11
P_ChOSFrequency|ES I 1000 —1[Hz]

The AdditiveActiveTimeChn06 signal is independent of the frequency
set as the additive active time remains unaffected by it during task runtime.



Event Counter: The "Channel 7/8: Additive Time mode" oscilloscope
shows the variables CounterCh07 (lower curve) and CounterCh08 (upper
curve) which accept the additive active time of the signal.

A Channel 778: Event Counter Mode M=]E3
File Edit ‘iew Estras

Signals Measure channels

g Measure variab
|:|counterchoziEs 2
2 |¢|CounterChOB\ES132H

You can add an increment to both variables by setting the P_Ch0708DigOut
parameter in the "Channel 7/8: Event Counter mode Control" calibration win-
dow alternately to true and false.

Hz Channel 7/8: Event Counter mode Control = O]x]
Edit ‘“iew Eustras

IP_ChD?DSDigOut'I,ES1325_In0ut'l,E51325 _projec [ False |

CounterCh07 grows half as quickly as CounterCh08 because channel 8
counts every change whereas channel 7 only counts changes from false to
true.

LED: In the "LED1" and "LED2/3" windows, you control the LEDs on the
front panel of the ES1325 via the parameters P LED1, P_LED2 and P_LED3.

|4 LED1 P =] B |l e LE D 2/3 o [=] 3
Edit ‘“iew Eustras Edit ‘“iew Eustras
IP_LEDI'l,ESlSZS_InOut'l,ESl [ false | P_LEDZ|ES1325 In0u [0 == 5

[

P_LED3|E51325 In0y | 0,000 =
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LED1 lights up when P_LED1 is true, LED2 lights up when P_LED2 is not
equal to 0, and LED3 lights up when the value of P_LED3 is not equal to 0
after the decimal places are cut off.

Tutorial — ES1325 (with Trigger)

The ES1325 sample project using the trigger contains a model with a dynamic
PWM signal (PwM block, see Fig. 11-12), whose duty cycle is determined by a
sawtooth signal.

Fig. 11-11  ES1325 (with Trigger) — Model



Fig. 11-12  ES1325 (with Trigger) - PWM

The output  signals (Chn04PWMfrequencyOut and
Chn04PWMdutycycleOut messages) are sent continuously but the reading
of the input signals (ChnO4PWMActiveTimeIn and
Chn04PWMInactiveTimelIn messages) is controlled by a hardware trigger.
This can either be triggered manually or automatically (P TriggerManual
parameter).

With automatic triggering, the first trigger signal ES1325 Trigger in the
Trigger block (Fig. 11-13) is calculated; with manual triggering the trigger
signal is determined via the P_Trigger parameter.

The second trigger signal ES1325 TriggerGate is always determined via
the P TriggerGate parameter.

Fig. 11-13  ES1325 - Trigger
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11.5.1 The ES1325 Board

For details on the board and the necessary wiring please refer to section 11.4.1
"The ES1325 Board" on page 286.

11.5.2  Sample Project

To open the exercise example:

e Select the ASCET RP\RTIOTuto-
rial\ES1325 triggered folder from the
Component Manager.

e Selectthe ES1325 triggered project
project.

e Open the project.

e C(lick the Project Properties button.

)
Froject Properties The "ProjectProperties" window opens.
Project Properties =] S
File “iew
I 5 |—Build
= Project Properties E& Target
ASAM-ZMC f& Code Generator IImpIementation Experiment j
= Buid )
(5 Configuration Etg Compiler IGNU-C W3.4.4 (PowerPC) j
e Inthe "Build" node, select the options
Target: >ES1130< or >ES1135<,
Compiler: GNU-C * (PowerPC).
Note

Only messages declared as "Exported" are available for RTIO communica-
tion.
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11.5.3  Creating the Hardware Configuration

Note

Normally you have to create the C-Code module HWC and link it to the
project before you edit the hardware configuration. This step has already
been taken care of in the tutorial.

To open the HWC Editor:

G HWC. HWX - HWC Editor
File Edit ‘“iew Estras

¢ Select Tools — RTIO — Open Editor in the

Project Editor.

The HWC Editor opens.

|- (O] x]

DO HEE D =% E 3]

2] Hardware Systems
@ Syskem

ﬁ Subsystem

FE Device:

Globals |
Option Walue
Mame Huwc

I Please set a name for the device,

Accepk |

=]
=1
Reset |

To create the hardware configuration (HWC):

The hardware has to be described as a tree-like structure in the items list. The
HWC item is always available and forms the roots of the tree.

e Inthe HWC Editor select Edit — Add Item

or
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File Edit ‘“iew Estras

e click the Add Item button.

oo

The "Add Item" window is displayed.

Available items:

ok

Cancel |

(ES1133)

Add Item always opens the list of available
items of the next hierarchy level.

e Select ES113x.

This is used to describe the ES1000.x system
with an integrated ES1130 or ES1135 Pow-
erPC computer node.

e Click OK.
ES113x is added to the "ltems" list.

DEE @HE e 8H e

Items: Globals |
Bl §8 HWC:Hwe
I_D 2 Option Walue
Mame Es113x
Init Task Iriit
Flease set a name for the device. ;I
MOTE: Thiz name must be a valid AMSI-C identifier and it must be unique
::: Hardware Interface Manager within the whale item tree!
E System LI
IF subsystem
8 Device Accept | Reset |




e Select ES113x from the "Items" list.

In the "Globals" tab, the task name Init is
specified for the Init Task option. In the
OS-Editor of the sample project, there is an init
task with the same name which means that
no other init task has to be selected here.

To link and set up the ES1325:

e Open the list of available items of the next
hierarchy level using Edit — Add Item.

B Add Item B3
Available items: Ok
ES1135-LED —
ES1201-ETK

ES1222.0C8N
ES1223LIN el |

ES1320-CB

ES1330-Phrhd
{ES1135-LED)

e Select ES1325-DIO.
This is used to describe the ES1325 interfaces.
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) <New HWC> - HWC Editor *

File Edit ‘iew Estras

Click OK.
ES1325-DIO is added to the "ltems" list.

- (O] x|

B H[EE B =X |

Items:

Bl
B &7 ES113x::Es113x

2] Hardware Systems

Globals |
Option Walue
Mame Es1325dio
Inik Task Inik
Exit Task Exit
jin] jin}]
HWw Trigger Mode Off
HW Trigger Gate Off
Zera Transition [*]
Tooth Width [#]

Please set a name for the device,

MNOTE: This name must be a valid AMSI-C identifier and it

e

@ Syskem
ﬁ Subsystem
FE Device:

must be unique within the whale item tree! e

Accepk |

Reselt |

Select ES1325-DI0 from the "ltems" list.

For the options Init Task and Exit Task the specified task names Init
and Exit can be used as in section "To link and set up the ES1325:"
on page 291. The board number is automatically set in the ID option. As the
ES1325-DI0 item is the first of this type, "ID1" is set. You still have to make
the settings for the hardware trigger.

Hw Trigger Mode

oif =]

Hw! Trigger Gate
Zero Trangtion [*]
Tanth Wwidtk 1°1

(Iff

Signal state
Angle bazed

Hw Tringer Gate [ 0n j

Zera Tranztion [*] HEW

Double-click the "Value" column in the "HW
Trigger Mode" row (see page 215).

A dropdown list opens.
Select Rising edge.

Double-click the "Value" column in the "HW
Trigger Gate" row (see page 217).

A dropdown list opens.
Select on.

The type of hardware trigger used is now
determined.

Accept the settings using Accept.



The tab should now look as follows:

Globals |
Option Walue
Mame Es1325dio
Inik Task Inik
Exit Task Exit
jin] jin}]
HWw Trigger Mode Rising edge
HW Trigger Gakte on
Zera Transition [*]
Tooth Width [*]

To create devices:

e Select ES1325-DIO0 from the "ltems" list.
e Open the list of items of the next hierarchy
level using Edit — Add Item.

Available items: Ok
ES1325-Input +I
|ES1325-LED

- Cancel |

{ES1325-INPUIT)

Select ES1325-0Output and click OK.

This is used to describe the ES1325 output
channels.

Add the ES1325-Input device.

ES1325-Input is used to describe the input
channels of the ES1325.

The item tree for the description of the sample system is now completely spec-

ified.

Items:

=1 18 HweCi e
= @ Esii3x

':I] GEESlSZS—Inpu Es1325input

O ﬁj ES1325-0ukput: :Es 1:3250ukput
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Making HWC Settings for the ES1325

The inputs and outputs now have to be configured. The outputs provide the
signals which the inputs receive.

Outputs — ES1325-Output Device

"Globals" Tab: You do not have to make any settings in the "Globals" tab.

"Groups" Tab: The signal-group-specific settings are made in the "Groups"
tab.

The ES1325-0Output device has a specified signal group for every output
signal (Ch<n>Gen, <n>= 01— 16). Here, you set the mode, task assignment,
the generated signals as well as the levels and edges for each group used.

To make settings in the "Groups" tab:

e Select the "Groups" tab.
Execute the following steps for signal groups 1, 2 and 4.
1. Selecting the channel mode

e Select the following modes for the different

Channel _
Mode groups in the "Channel Mode" column:
it =]
i Group Channel Mode
P Periodic Qutput Ch01Gen, Digital Output
Pt Interval Dutput Ch02Gen
Ch04Gen PWM Periodic Output

The default value for the relevant mode is
entered in the "Active State" column.

In the "Task" column, you can now assign a
task to the groups used in which signal trans-
fer is to take place.



2. Assigning a task

e Double-click the "Task" column in the relevant

row to open the "Task selection" dropdown
list.

5 Task selection B3
Tasks in dependent project:

ok

Init  {Init)

T_1mz  [Alam]
To10ms  [Alam) _ el |
T_100ms  [&larm)
5w [Software)
SW2  [Software)
SW3  [Software)
Exit  (Init)

0

Select the following tasks in which data trans-
fer is to take place from the task selection list.

Group Task

Ch0lGen, Ch0lGen T 1ms

Ch04Gen T 10ms
e Click OK.

The selected tasks are displayed in the "Task"
column.
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3. Selecting signals

e Double-click the "Signals" column in the rele-
vant row to open the "Signal Selection" win-

dow.

Required signals:
| .
Cancel |

Alternative signals (select exactly 2):

Inactive Time [ps]
Frequency [Hz]
Druty Cycle [%]

Mote For PWM mode: Default signals provide
best accuracy, Other signals are derived.

Optional signals:

Default |

For a description of the signals, please refer to
the section "Signals" on page 227.

e Select the following signals.

Group Signals

Ch01Gen, Ch02Gen Accept default set-
ting

Ch04Gen Frequency [Hz],
Duty Cycle [%]

e Confirm your selection with OK.
4. Selecting levels

As all groups use the default setting High,
you do not have to make any changes to the
" Active State" column.

e Once you have made all the necessary set-
tings, click Accept in the HWC Editor to save
the settings.
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Once you have set up the signal groups, the tab should look as follows:

Globals ~ Groups |Signals | Mappings I

Mo, |Group Direction|Task  |[Channel Use Hw|Signals Activeﬂ
Mode Trigger State

1 [cholGen Jsend T_lms |Digital Oukput o [Seleck] [High

2 |Cho2Gen I;end T_ims |Digital Qutput Mo [Select] |High

3 |Cho3Gen Jsend - Off - - -

4 |Cho4Gen |send T_10ms|PWWM Periadic Qukput |ko [Select] |High LI

"Signals” Tab: The signals you generated in the "Groups" tab are contained
in this tab.

You can edit the names and formulae of the signals in this tab. No changes are
necessary, however, for the sample project.

"Mappings" Tab: The signals and the ASCET messages from the project are
assigned to each other in this tab. A selection dialog opens when you click the
required cell in the "ASCET Message" column. This only contains messages
which have the attribute Exported and correspond to the transfer direction of
the signal group (here: send); i.e.:

¢ Direction = send — send messages
To assign an ASCET message manually:

e Select the "Mappings" tab.

e Double-click the "ASCET Message" column in
the relevant row.

The "Message selection” window opens.

E Messzage selection

Direction dependent messages ir
project: Ok

<clear meszages

| <rew messages

: ChndPwhd dutocucle0 ub
Chnl4P/Mirequencylut
ES1325_Trgger
ES1325_TriggerGate

{CHO1 GENSTATE)

[t contains all send messages from the ASCET
project.
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e Select the following ASCET messages for the

signals.
Signal ASCET Message
ChOlGenState ES1325 Trigger
ChO02GenState ES1325 TriggerGate

ChO4GenFrequency ChnO4PWMfrequencyOut
Ch04GenDutyCycle ChnO4PWMdutycycleOut

e (lick OK.

e Then click Accept in the HWC Editor to save
the settings.

Once you have assigned messages or values to all signals, the tab should look
as follows:

Globals I Groups I Signals  Mappings |

Mo.|Signal ASCET Message Data|Signal Tvpe

1 |chOlGenStake ES1325_Trigger --- |5take -1

2 |cho2Genstate ES1325_Triggeraate --- |5take -1

3 |ChidGenFreauency JChn0dPwhfrequencyOut |- |Freauency [Hz]
4 |chodGenoutyCvele JohrD4PwMdubyowdeOut [ [ouby Cvdle 961

Inputs — ES1325-Input Device

"Globals" Tab: The settings for the device are made in the "Globals" tab.
To make settings in the "Globals" tab:

e Select the "Globals" tab.

e Double-click the empty box next to the option
IRQ Handler Task

The "Task selection" window opens.

@ Tazk szelection x|

Tasks in dependent project:

. ok
<olear tasks: —

Init  {Init)
T_1mz  [Alam]

To10ms  [Alam) _ el |
T_100ms  [&larm)
5w [Software)
SW2  [Software)
SW3  [Software)
Exit  (Init)

0

324 Tutorial



e Select the software task swi.

You can use the default settings for the other
options.

e Accept the change using Accept.
The tab should now look as follows:

Globals |Gr0ups I Signials I Mappings I

Option Walue

Marme Es1325input
IR Handler Task Sl

IR Spacing [ms] 0.2
Automatic Mapping [Daolt...]
Adjustment Mode Off

"Groups" Tab: The signal-group-specific settings are made in the "Groups"
tab.

The ES1325-TInput device has a specified signal group for every input signal
(Ch<n>Msr, <n> = 01 — 16). Here, you set the mode, task assignment, the
generated signals as well as the levels and edges for each group used.

To make settings in the "Groups" tab:

e Select the "Groups" tab.
Execute the following steps for signal group 4.
1. Selecting the channel mode

e Double-click the "Channel Mode" column in

Charinel 1 row 4.

Made ] A dropdown list opens.

g:: a8 e Select the PWM Input mode for the
ChO04Msr group.

| Digital Input

The default values for this mode are entered in

Event Courter the other columns.

2. Setting the use of the hardware trigger
e Double-click the "Use HW Trigger" column in

ze Hw row 4.
Trigger Ad q i
No =] ropdown list opens.
IR Mo e Select Yes.
e Double-click the "IRQ" column in row 4.
Mo j )
No A dropdown list opens.
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3. Selecting signals

e Select Yes.

The modified selection is displayed in the
"IRQ" field. At the same time, the "Task" field
is reset and locked.

Double-click the "Signals" column in row 4 to
open the "Signal Selection" window.

E’ Signal Selection x|

Required signals:
| .
Cancel |

Alternative signals (select at least 1)

Tnactive Time [usl

Period Duration [ps]

Frequency [Hz]

Druty Cycle [%]

Inverse Duty Cycle [%]

Fatio Active Time/nactive Time [%]
Fiatio Inactive Time/Active Time [%]

Mote For PWM rmode: Default signals provide best
accuracy, Other signals are derived.,

Optional signals:

Eror State [-]
Default |

In this window, you specify which signals are
generated for the group. For a description of
the signals, please refer to the section "Sig-
nals" on page 222.

e Select the signals Active Time [us] and
Inactive Time [ps].

No further settings are necessary as you use
default values in the columns "Active State"
and "Significant Edge".

e Once you have made all the necessary set-
tings, click Accept in the HWC Editor to save
the settings.



The tab should now look as follows:

Globals ~ Groups |Signa|s I Mappingsl

Mo.|Group  |Direction|Task|Channel  |Use HW|IRG|Signals |Active|Significant Hysteresis|Law High ﬂ
Mode Trigger State (Edge Thresh, [¥]|Thresh, [¥]

1 {chOiMsr freceive |- [OFF - - - - - -

2 |ChozMsr freceive |- [Off

3 |Cho3mMsr freceive |- |OFF - e |- - - - - -

4 |Cho4Msr freceive |- [PWM Input [Yes ‘es | [Select]|High  |Inactive-Active|TTL 1.728 2,304 LI

[N PE—— - e

"Signals” Tab: The signals you generated in the "Groups" tab are contained
in this tab.

You can edit the names and formulae of the signals in this tab. No changes are
necessary, however, for the sample project.

"Mappings" Tab: The signals and the ASCET messages from the project are
assigned to each other in this tab. A selection dialog opens when you click the
required cell in the "ASCET Message" column. This only contains messages
which have the attribute Exported and correspond to the transfer direction of
the signal group (here: receive); i.e.:

e Direction = receive — receive messages

To assign an ASCET message manually:

e Select the "Mappings" tab.

e Double-click the "ASCET Message" column in
the relevant row.

The "Message selection” window opens.

E Messzage zelection

Direction dependent messages in
project: Ok |
<clear meszage>

Cancel |

Timeln
eTimeln

{CHO4MSRACTIVETIME)

It contains all receive messages from the
ASCET project.
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e Select the following ASCET messages for the

signals.
Signal ASCET Message
ChO4MsrActiveTime Chn04PWMActiveTimeIn

ChO04MsrInactiveTime ChnO4PWMInactiveTimeln

e (lick OK.

e Then click Accept in the HWC Editor to save
the settings.

Once you have assigned messages to all signals, the tab should look as follows:

Globals I Groups I Signals  Mappings |

Io.|Signal ASCET Message Data |[Signal Type
1 |chodmsractiveTime  JChno4PWhackiveTimeln |- Active Time Mus1
2 |Cho4MstInactiveTime | Chnd4PWMInactiveTimeln |--- Inactive Time Mus]

e C(lick OK.

e Then click Accept in the HWC Editor to save
the settings.

Saving the Hardware Configuration

The created hardware configuration can be saved in the file container of the
project or as a DOS file (extension *.HWX). How this is done is explained in
section 11.2.5 on page 264.

Note

The solution of the example is saved as ES1325 . hwx. Make sure you do not
overwrite this file.

Creating Code for the HWC Module

The generation sequence for the HWC module then has to be started. How
this is done is explained in section 11.2.6 on page 265.



11.5.7

Experimenting with the Sample Project

All RTIO-specific actions have now been completed; this means that the HWC
Editor can be closed. A further subsequent step is the normal code generation
for the experimental target which is started from the Project Editor.

Note

We would recommend that you do not include the HWC module in the
graphic representation of the ProjectEditor as this module is modified in
every RTIO generation process. This leads to an unfavorable graphic repre-

sentation of the HWC module.

Code generation for the experimental target:

To experiment online:

In the project editor, select Build — Build to
generate code for the entire project.

Select Build — View Generated Code to
view the generated code.

FER AR | orline (RF) 7] °

Ciffline (RF

Connect the inputs and outputs of the
ES1325 in accordance with the section "Con-
nections" on page 287, if this has not already
taken place, and switch on the power supply
of the ES1000.x.

Select online (RP) from the "Experiment
Target" combo box.

Offline (RP) isintended for offline exper-
iments on the Target.
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Select Build — Experiment.

The "Physical Experiment" window and the
predefined experiment environment consist-
ing of one oscilloscope, a numeric display and
three calibration windows open.

& Physical Experiment for: ES1325_triggered_praject Target: E51130 Environment: >Default<

File Edit “iew Experiment Extras Tools

Windaw Help

!Ell!

% UHE [(mpm> %) a|Ren]s%]

[ Trigg o) xI | PR (o] x| (o] x|

Edit View Eslras Ecit View Ewras View Edias

P_TriggerManuslES1325_triggere [ false ‘ [p_riggerperoc_[o ] | EE - [He

P_Trigger\ES1325_triggered_Inou [ False =100 X0 || chnospumd. A
Edit View Ewras

P_Trigger Gatel|ES1325.triggered_ [V truz [Frremumrerie. [ tom0.000 ] || chrotewmeac - s

=1 PWM made (tiggered)

File Edit “iew Estras

=1ojx]

Measure channels

1 [x[chnospwmdutyeycled
2 |z|chnosPwMactiveTimg

75.0 [EEES

[1_|Est325_Trigger

The default setting assumes automatic calculation of the first trigger signal and
a constant second trigger signal (parameter P_TriggerManual is false,
parameter P_TriggerGate is true).
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I PWM mode (triggered) JR[=] S
Edit Wiew Entras

File

The "PWM mode (triggered)" oscilloscope shows the output message
Chn04PWMdutycycleOut (yellow curve) and the input message
Chn0O4PWMActiveTimeIn (green curve) as well as the ES1325 Trigger
message, containing the first trigger signal, in the lower section.

Measure channels
iabl

<[Chno4Pwiduty cydeou
<Chn04PWMActiveTimelr|

1.0 [EEEEE

[1|ES1325_Trigger

When you start measuring with the defined values, you have two curves offset
by one step.

If you increase the value of the P TriggerPeriod parameter in the "Trigger
Control 2" calibration window, the time between two rising edges increases.
Chn04PWMActiveTimelIn is thus read in correspondingly less frequently.

gin Trigger Control 2 =] S
Edit ‘“iew Eustras
I P_TriggerPeriod) | [} il[ms] |
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800.0
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At the point marked in the following diagram, the P TriggerPeriod
parameter was set from 0 ms to 250 ms. The trigger signal at the bottom of
the display area of the oscilloscope only delivers a rising edge every 250 ms;
the Chn04PwWMdutycycleOutIn message is read in accordingly rarely and
the relevant curve has large steps.

If you modify the parameter P Frequency in the "PWM Control" calibra-
tion window, the frequency changes and hence the active and inactive time.
The duty cycle remains the same.

gin PWM Control M=]E3

Edit ‘“iew Eustras

|P_Frequency,  [1o00.000 =[] |




At the point marked in the following diagram, the frequency was set from
1000 Hz to 1500 Hz. The curve for Chn04PWMdutycycleOut remains
unchanged but the curve for Chn04PWMActiveTimeIn now has a lower
maximum.

Signals

1000.0

800.0

For this figure, the range of the x-axis in the "Extent" field of the "Display
setup” window (to be reached from the oscilloscope using Extras — Setup)
was set to 5 seconds.

You can change the trigger control in the "Trigger Control 1" calibration win-
dow.

| Trigger Control 1 =] 3

Edit ‘“iew Eustras

P_TriggerManualES1325_triggered_I [ False

P_Trigger|ES1325_triggered_InOutiE [~ False

P_TriggerGatel\ES1325_triggered_Int M |
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If, for example, you set the P TriggerGate parameter to false,
Chn04PWMActiveTimelIn is no longer read in as the second trigger signal is
false. The curve remains at the last value. The curve for
Chn04PWMdutycycleOut again remains unchanged.

Signals

easure variable

Bit channels
Bit data

ES1325 Trigger
P TriggerGate|ES1525_trigge

For this figure, the range of the x-axis was set to 10 seconds, and the variable
P TriggerGate was added to the oscilloscope.

Set P_TriggerGate back to true to continue measuring
ChnO4PWMActiveTimelIn.

If you set the P_ TriggerManual parameter in the "Trigger Control 1" win-
dow to true, activate the manual control of the first trigger signal. Each time
you change the P_Trigger parameter from false to true, a trigger signal
is generated and the Chn04PWMActiveTimeIn message read in.



Manual triggering was activated in the following diagram at point 1. The
course of the ES1325 Trigger signal shows how P_Trigger has been
changed. Chn04PWMActiveTimeIn was read in with every rising edge of

it

t[s]
‘NNt N ...
1

Signals

e 1
i

For this figure, the range of the x-axis in the "Extent" field of the "Display
setup” window (to be reached from the oscilloscope using Extras — Setup)
was set to 10 seconds.
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12

12.1

12.2

Appendix A: Compiler Switches and API Functions

This appendix contains remarks to target-specific external C code (chapter
12.1 "Compiler Switches for External C Code"), as well as the APl funcions
ASCET-RP provides for the ES113x expperimental target. These functions
define the interfaces between ASCET-RP and the following applications:

e ERCOSEK (chapter 12.2)

¢ NVRAM (chapter 12.3)

e Watchdog (chapter 12.4)

e LEDs (chapter 12.5)

e Miscellaneous (chapter 12.6)

Compiler Switches for External C Code

It is sometimes necessary to bracket parts of external C code in target-specific
compiler switches. For that purpose, ASCET-RP V6.0 provides the following
switches:

e ES910

e ES1130

e ES1135

e ES113x (far ES1130 und ES1135)

Note

If the Prototyping target is selected, the (test) compilation is performed
with the ES1135 switch.

The syntax is as follows:
#ifdef ES1135

/* ES1135-specific code */

#endif

API Functions (ERCOSEK)

This chapter gives a detailed description of all existing API-functions (Applica-
tion Programming Interface). These service routines define the interface
between the application and ERCOSEK.
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Each section deals with a group of service routines that are functionally related
to one another. The description structure of each service routine is as follows:

_exampleRoutine

Function A short description of the service's functionality.

Syntax The syntax is specified here in the form of a C function proto-
type. The C - types used are described in the following chapter.

Description  This section contains a detailed description of the service rou-

Return code

Example

See also
Hint

tine, a description of the parameters as well as further details
and notes that the user should be aware of or take into con-
sideration when using the service routine.

Type and value range of the return code (if available) and its
significance are specified here.

The Example demonstrates a typical usage of the described
function.

List of related functions.

Some of the function descriptions include a hint providing
additional useful information.

The following list provides a short overview of all existing ERCOSE commands

supported by

ASCET-RP for the experimental target ES113x. More detailed

information (syntax, examples, etc.) can be found in the subsequent chapters.

Command Function Page
Application Modes
DeclareAppMode Serves as an external declaration ofan 339

application mode.

SetNextAppMode Switches to the specified application 340

mode after processing all active tasks.

Tasks

DeclareTask Serves as an external declaration of a 341
task.

ActivateTask Activates a SW task. 341

System Time
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12.2.1

Command Function Page

GetSystemTime Gets the current system time. 342

GetSystemTimeLow Gets the low-order part of the current 342
system time.

GetSystemTimeHigh Gets the high-order part of the current 343
system time.

Interrupt Handling

EnableAllInterrupts Globally enables all interrupts. 343

DisableAllInterrupts Globally disables all interrupts. 344

dT Query

GetDeltaT Returns the value of dT. 345

Application Modes

The concept of application modes allows the efficient management of differ-
ent processing states in the application software. An application mode is
defined by a set of tasks which are active in this mode and one or more
optional timetables. Application modes for an engine control unit can be, for
example: normal operation (control of the technical process), auto-diagnostics,
flash EPROM programming. Only one application mode can be active at a time.

An application mode consists of two phases: the first phase is the initialization
phase. This is where the initialization routines of the application are processed.
Interrupts are disabled. After initialization, the interrupts are enabled and the
execution phase begins. Here the activated tasks of the application are pro-

cessed according to their priorities (scheduled).

DeclareAppMode
Function Serves as an external declaration of an application mode.
Syntax #define DeclareAppMode (AppID)

extern AppModeType ApplD
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Description  If an application mode switch is performed within a module,
but the application mode descriptor is defined in another
module, the usage of the application mode descriptor must
be disclosed by DeclareAppMode () .

The function and use of this service are similar to that of the
external declaration of variables.

Example extern uint excCtr;
extern uint randx;

DeclareAppMode (idleMode) ;

See also DeclareTask

SetNextAppMode

Function Switches to the specified application mode after processing all
active tasks.

Syntax StatusType SetNextAppMode (AppModeType appMode)

Description  SetNextAppMode () requests a change to the application

Return code

Example

See also

mode referenced by pointer appMode. The operating system
executes the change as soon as no further task is running, i.e.
when the operating system is in the idle state. However, sub-
sequent task activations via ChainTask () or Restart-
Task () (not supported for Rapid Prototyping use case) will be
ignored. In case hardware tasks are initialized during startup
(initialization phase), they will be reinitialized for the next
application mode.

E OK Request successfully processed.

SetNextAppMode (driveMode) ;

Priority SetNextAppMode (driveMode);
Task C
The application
Task B mode switch
is performed
Task A here.
>
Time
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12.2.2

Tasks

There are two types of tasks in ERCOSEK: firstly software tasks (SW tasks) which
are activated by ActivateTask () ; the processing is coordinated by the
ERCOSEK scheduler and secondly hardware tasks (HW tasks) which are acti-
vated by an interrupt. In this case scheduling is carried out by the interrupt
control logic of the processor, i.e. by the hardware.

DeclareTask
Function Serves as an external declaration of a task.
Syntax #define DeclareTask (TaskID)
extern TaskType TaskID
Description  If a task is used by a module, but is defined in another module,
its usage must be disclosed by DeclareTask ().
The function and use of this service are similar to that of the
external declaration of variables.
Example extern uint excCtr;
extern uint randx;
DeclareTask (synchroSeq) ;
See also DeclareAppMode
ActivateTask
Function Activates a SW task.
Syntax StatusType ActivateTask (TaskType task)
Description  ActivateTask () requires the operating system to process

Return code

the SW task specified by task. If this task activation is success-
ful (cf. return code), the processing of the task is planned
according to its priority by the ERCOSEX scheduler.

If several activations of a task are allowed (according to the
BCC2 definition) and the current number of activations of a
task is > 1, this task is temporarily stored in the FIFO buffer.

If ActivateTask () cannot be executed successfully, the sys-
tem switches to the user-specific error function.

E OK Activation successful.
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E_0S LIMIT No activation, as maximum number of task acti-
vations for the task specified has been reached
already or because the maximum number of
tasks in the task FIFO- buffer at the specified pri-
ority level has already been reached.

Example ActivateTask (synchroSeq) ;

See also -

12.2.3  System Time

A discrete system time is the time base of ERCOSEK. For those targets which do
not offer a hardware-based system time, the system time is set to 0 with the
start of the operating system. The system time, which is normally counted with
a width of two machine words, is used as the reference time for alarm services
and the ERCOSEX timetable. The time until an overflow of the system time
occurs depends on CPU and the frequency of the hardware timer used. The
system time is not interrupted or reset by an application mode change.

The system time is counted in ticks of the underlying timer register. The macro
SYSTEM TICK DURATION returns the duration of such a tick in nanosec-

onds.

GetSystemTime

Function Gets the current system time.

Syntax TimeType GetSystemTime (void)

Description  GetSystemTime () returns the system time in ticks. The
width is system dependent (32 bit on 16-bit wide and 64 bit
on 32-bit wide systems).

Return code Current system time.

Example TimeType now;

now = GetSystemTime () ;
See also GetSystemTimeLow, GetSystemTimeHigh
GetSystemTimeLow
Function Gets the low-order part of the current system time.
Syntax TickType GetSystemTimeLow (void)
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12.2.4

Description

Return code

GetSystemTimeLow () returns the low-order part of the
current system time in ticks. These are the lower 16 bit for an
ERCOSEK implementation with a 32 bit wide system time; for
an implementation with a 64 bit wide system time, the lower
32 bit.

Low-order part of the current system time.

Example TickType lowPartOfNow;
lowPartOfNow = GetSystemTimeLow () ;
See also GetSystemTime, GetSystemTimeHigh
GetSystemTimeHigh
Function Gets the high-order part of the current system time.
Syntax TickType GetSystemTimeHigh (void)
Description  GetSystemTimeHigh () returns the high-order part of the

Return code

Example

See also

current system time in ticks. These are the upper 16 bit for an
ERCOSEK implementation on a 32-bit wide system time; for an
implementation on a 64-bit wide system time, the upper 32
bit.

High-order part of the current system time.

TickType highPartOfNow;
highPartOfNow = GetSystemTimeHigh();

GetSystemTime, GetSystemTimeLow

Interrupt Handling

ERCOSEK provides a routine to save and restore context relevant data in the
frame of an interrupt service routine. Furthermore, the certain valid interrupt
descriptor can be accessed by an ERCOSEK API-function.

EnableAllInterrupts

Function

Syntax

Enables all interrupts globally.

void EnableAllInterrupts (void)
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12.2.5

Description  EnableAllInterrupts () enables the interrupts for the
controller-core globally without manipulating interrupt masks.
If multiple calls of DisableAllinterrupts() preceded the inter-
rupts are only enabled if the corresponding number of
EnableAllinterrupts() calls have been reached. Hence, a safe
realization of nested interrupt disabling is supported.

Return code None

See also DisableAllInterrupts
DisableAllInterrupts

Function Disables all interrupts globally.

Syntax void DisableAllInterrupts (void)

Description DisableAllInterrupts () disables all interrupts globally
and stores the state of nested calls.

Return code None
See also EnableAllInterrupts

dT Query

ERCOSEX provides a service routine for querying the time elapsed between the
last start of the currently running task and the start of the currently running
task (see figure below). The time returned always concerns the task from
which the service was called.

GetDeltaT()==dTB1

Prio
GetDeltaT()==dTA2

Task B GetDeltaT()==dTA3
Task A *: GetDeltaT()==dTA"
Background
Task
———— T Time
dT,, dT,, dT,,
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The dT returned by GetDeltaT() is very useful for mathematical calculations e.g.
an integration:

X
F(x) = I AT)dT
0
GetDeltaT
Function Returns the value of dT.
Syntax TickType GetDeltaT (void)

Description  GetDeltaT () returns the time expired between two subse-
quent task executions.
Note: If this time exeeds half the width of the hardware timer,
the return value can not be relied on.
This function is only supported in ERCOSEK debug mode. See
chapter "Debug information within the task monitor" in the
ERCOSEX manual for detailed information about debugging an
application based on ERCOSEK.

Return code Value of dT in ticks.

Example TickType deltaT;
deltaT = GetDeltaT():;

See also -

API Functions (NVRAM)

The default behavior of the NVRAM manager described in chapter 6.2.1 can
be altered from within an ASCET model (C code component) via the following
interfaces:

nvramInitModelVars

Function Initializes the NV variables.

Syntax uint32 nvramInitModelVars (void)

Description This function initializes the NV variables with the content of
the NVRAM if this content is valid and matching. The initial-
ization may be triggered only once (via C-code, L1 or auto-
matic flag) and only before any update of the NVRAM
occurred.

Return Value EC_NVRAM SUCCESS Success
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nvramInitModelVars

EC_NVRAM NO NV _VARIABLE No NV variables inside

S the model
EC_NVRAM INADMISSIBLE U Function has been
SE already called
EC_NVRAM INTERNAL ERROR An internal error
occurred
EC_NVRAM NO_ MATCH The NVRAM content
does not match the cur-
rent model
Example -
See also nvramCheckForInitializedVars
nvramSetUpdateInterval
Function Sets the automatic NVRAM update interval.
Syntax uint32 nvramSetUpdateInterval (uint32

interval sec)

Description  Sets the automatic NVRAM update interval. This is the
desired time between two updates. If system load is high, the
actual time interval might be larger (depends significantly
from the requested consistency level). If the actual update
interval exceeds the requested interval for 10 times, a warn-
ing is issued inside the experiment environment.

Return Value EC_NVRAM SUCCESS Success
EC_NVRAM INVALID AR Interval sec > 30
G
Parameter interval sec Update interval in seconds.
Must be a value between 0 and
30 (0: no periodical update).
Example -
See also nvramGetUpdateInterval
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nvramGetUpdateInterval

Function
Syntax
Description

Return Value
Example
See also

Gets the automatic NVRAM update interval.
uint32 nvramGetUpdateInterval (void)

Gets the automatic NVRAM update interval. This is the
desired time between two updates. If system load is high, the
actual time interval might be larger (depends significantly
from the requested consistency level). If the actual update
interval exceeds the requested interval for 10 times, a warn-
ing is issued inside the experiment environment.

interval sec Update interval in seconds.

nvramSetUpdatelnterval

nvramSetConsistencyLevel

Function

Syntax

Description

Return Value

Parameter

Example

See also

Sets the level of NV variable data consistency.

uint32 nvramSetConsistencylevel
(T _consistencyLevel level)

Sets the level of NV variable data consistency.

No consistency: NVRAM update is done without respect to
consistency inside NV variables and between individual NV
variables.

Low level consistency: data consistency within NV variables
(scalars, vectors and matrices but not characteristics) is guar-
anteed.

High level consistency: all NV variables are updated without
interruption by the model, out of the idle task.

EC_NVRAM SUCCESS Success

EC_NVRAM INVALID AR Invalid level argument
G

level NVRAM NO CONSISTENCY
NVRAM LOW_ CONSISTENCY
NVRAM HIGH CONSISTENCY

nvramGetConsistencyLevel
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nvramGetConsistencyLevel
Function Gets the level of NV variable data consistency.

Syntax T consistencylevel
nvramGetConsistencyLevel (void)

Description  Gets the level of NV variable data consistency.
No consistency: NVRAM update is done without respect to
consistency inside NV variables and between individual NV
variables.
Low level consistency: data consistency within NV variables
(scalars, vectors and matrices but not characteristics) is guar-
anteed.
High level consistency: all NV variables are updated without
interruption by the model, out of the idle task.

Return Value NVRAM NO CONSISTENCY No consistency
NVRAM LOW_ CONSISTENC Low level consistency

Y
NVRAM HIGH CONSISTEN High level consistency
CYy

Example -

See also nvramSetConsistencylLevel

nvramEnableAutoUpdate
Function Enables automatic update of the NVRAM content.
Syntax uint32 nvramEnableAutoUpdate (void)

Description  Enables automatic update of the NVRAM content. This com-
prises periodical update as well as updates initiated by the

Exit Task.
Return Value EC NVRAM SUCCESS Success
Example -
See also nvramDisableAutoUpdate

nvramCheckForAutoUpdate
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nvramDisableAutoUpdate

Function
Syntax
Description

Return Value
Example

See also

Disables automatic update of the NVRAM content.
uint32 nvramDisableAutoUpdate (void)

Disables automatic update of the NVRAM content. This com-
prises periodical update as well as updates initiated by the
Exit Task.

EC_NVRAM SUCCESS Success

nvramEnableAutoUpdate,
nvramCheckForAutoUpdate

nvramCheckForAutoUpdate

Function
Syntax
Return Value

Example
See also

This function checks if auto update mode is enabled.
uint8 nvramCheckForAutoUpdate (void)
true Auto update mode is enabled
false Auto update mode is disabled

nvramEnableAutoUpdate
nvramDisableAutoUpdate

nvramManualUpdateExit

Function
Syntax

Description

Example
See also

Ensures a final update of the NVRAM content.
void nvramManualUpdateExit (void)

This function should be placed inside the Exit Task after the
last user process, to ensure a final update of the NVRAM con-
tent when the user application mode is left (Stop ERCOS But-
ton). Error messages are posted inside the experiment
environment if an error occurs.

nvramManualUpdateBackground
nvramManualUpdateBlocked
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nvramManualUpdateBackground
Function Starts a manual update of the NVRAM content.
Syntax uint32 nvramManualUpdateBackground (void)

Description  This function starts a manual update of the NVRAM content.
Manual update has precedence over the automatic periodical
update. Thus, a potentially running periodical update is
aborted. But if cyclic update is on the way (the Idle task is
interrupted by a preemptive task with the call of this func-
tion), start of manual update is impossible This function
returns immediately, because the update is running in the
background (Idle Task). The completion of this process can be
tested via the function nvramCheckRunningUpdate ().
Note: It is not recommended to use this function when
automatic update is enabled.

Return Value EC NVRAM SUCCESS Success
EC_NVRAM NO NV_VARIABL No NV variables in model
ES
EC_NVRAM FATAL ERROR Fatal error occurred before
EC_NVRAM OVERFLOW Overflow of NVRAM.
Reduce Number / Size of
NV variables.

EC_NVRAM UPDATE RUNNIN Other Update process

G (manual or cyclic) is cur-
rently running. Start of
manual update failed.

Example -

See also nvramManualUpdateBlocked,
nvramManualUpdateExit
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nvramManualUpdateBlocked

Function

Syntax

Description

Return Value

Starts a manual update of the NVRAM content (blocking on
the current priority).

uint32 nvramManualUpdateBlocked
(uint32 timeoutUs)

This function starts a manual update of the NVRAM content.
Manual update has precedence over the automatic periodical
update. Thus, a potentially running periodical update is
aborted. But if cyclic update is on the way (the Idle task is
interrupted by a preemptive task with the call of this func-
tion), start of manual update is impossible This function
blocks on the current priority until all NV variable contents
have been written to the local buffer or until a timeout
occurred. After the function has returned, the update pro-
cess (writing from local buffer into the NVRAM) is continued
in the Idle task (even if a timeout occurred). The completion
of the update process can be tested via the function nvram-
CheckRunningUpdate ().

Because interrupts are not suspended during this process, a
preemptive task with higher priority might interrupt the
update process. This could lead to data inconsistencies if this
task modifies any NV variable contents.

Note: It is not recommended to use this function when
automatic update is enabled.

EC_NVRAM SUCCESS Success

EC_NVRAM NO NV _VARIABL No NV variablesin model
ES

EC NVRAM FATAL ERROR Fatal error occurred before

EC_NVRAM OVERFLOW Overflow of NVRAM.
Reduce Number / Size of
NV variables.

EC_NVRAM UPDATE RUNNIN Other Update process

G (manual or cyclic) is cur-
rently running. Start of
manual update failed.
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nvramManualUpdateBlocked

Parameter timeoutUs Timeout period in ps

Example -

See also nvramManualUpdateBlocked
nvramManualUpdateExit, nvramCheckRunningUp-
date

nvramCheckRunningUpdate
Function Checks if an manual NVRAM update started.
Syntax uint8 nvramCheckRunningUpdate (void)

Description  This function checks if an manual NVRAM update started by
nvramStartManualUpdateBackground Or nvram-
StartManualUpdateBlocked is still running in the back-

ground.
Return Value false Update is finished or has not been started
successfully
true Update is still running
Example -
See also nvramManualUpdateBackground

nvramManualUpdateBlocked

nvramCheckForInitializedVars
Function Checks if the NV variables have been initialized.
Syntax uint8 nvramCheckForInitializedVars (void)

Description  This function checks if the NV variables inside the model have
been initialized with the NVRAM content. This might be trig-
gered by automatic update via the experiment environment
or initialization via C code API.

Return Value true NV variables have been initialized with the
NVRAM content
false NV variables have not been initialized with the
NVRAM content but with their default values.
Example -
See also nvramInitModelVars
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nvramGetUpdateAgeMs

Function Returns the elapsed time since the last finish of an update.
Syntax uint32 nvramGetUpdateAgeMs (void)

Return Value updateAge  Time in milliseconds

Description  This function returns the elapsed time since the last finish of
an update (manual or automatic update).

Example -

See also -

nvramClear

Function Erases the NVRAM contents.
Syntax uint32 nvramClear (void)

Return Value EC _NVRAM SUCCES Success
S

Description  This function erases the NVRAM contents. The memory is ini-
tialized with zeros.

Example -
See also -

API Functions (Watchdog)

The ES1135 Simulation Controller has a hardware watchdog. the watchdog
functionality is summarised in chapter 6.2.2. The following interfaces are pro-
vided by the firmware.
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12.4.1

Watchdog Configuration

wdSetSafetyMode
Function Sets the Safety Mode.
Syntax uint32 wdSetSafetyMode
(uint32 event, uint32 period)
Description  This function switches from the pre-operational mode or the

Return Value

Parameter

RSEF mode to the safety critical mode. This cannot be
undone afterwards except by switching power off.

The parameter event selects the action which is to be done
when the watchdog expires.

WD _EVENT DISABLE disables the watchdog.

WD _EVENT PPC750 RESET resets the IBM 750GX simula-
tion processor.

WD EVENT PPC750 INT triggers an interrupt to the simu-
lation processor.

The parameter period (time period after that the watchdog
expires) can be configured in the range from 0.25 ms up to
4096 ms.

EC CFW_SUCCESS Success
EC_CFW_WD_SAFETY MOD Watchdog is already in safety
E mode

EC_CFW _INVALID ARG Invalid event or period value
event WD_EVENT DISABLE

WD _EVENT PPC750 RESET
WD _EVENT PPC750 INT
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wdSetSafetyMode

period WD _PERIOD 4096MS
WD_PERIOD 1024MS
WD_PERIOD 256MS
WD_PERIOD 64MS
WD_PERIOD 16MS
WD _PERIOD 4MS
WD_PERIOD 1MS
WD_PERIOD 0 25MS

Example uint32 period;
uint32 event;
uint32 retval;
event = WD EVENT DISABLE;
period = WD PERIOD 4096MS;
retVal = wdSetSafetyMode (event, period);

See also wdSetPeriod, wdSetEvent

wdSetReducedSafetyMode
Function Sets the Reduced Safety Enhanced Function Mode.
Syntax uint32 wdSetReducedSafetyMode (void)

Description  This function switches from the pre-operational mode to the
reduced safety enhanced function mode (RSEF).

Note: This function is already called inside the boot loader.
Thus, this API function has no impact for ASCET-RP use,
because the model starts with the watchdog in RSEF mode.
The loader disables also the watchdog events. Afterwards,
watchdog period and event can be modified via wdSetPe-
riod and wdSetEvent.

Return Value EC CFW_SUCCESS Success
EC_CFW_WD SAFETY MO Watchdog is in safety mode.
DE This cannot be undone.
EC CFW WD RSEF MODE Watchdog is already in RSEF
mode.
Example -
See also wdSetPeriod, wdSetEvent
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wdSetPeriod
Function Sets the Watchdog Period.
Syntax uint32 wdSetPeriod (uint32 period)

Description  This function switches the watchdog period (time period
after that the watchdog expires) which can be configured in
the range from 0.25 ms up to 4096 ms.

Return Value EC_CFW_SUCCESS Success
EC_CFW WD SAFETY MO Watchdog is in safety mode.
DE No period modification possi-
ble.

EC_CFW INVALID ARG Invalid period value
EC_CFW WD PRE OP_MO Watchdogisin pre-operational

DE mode. Switch first to RSEF
mode.
Parameter period WD _PERIOD_4096MS

WD _PERIOD 1024MS
WD _PERIOD 256MS
WD_PERIOD 64MS
WD_PERIOD 16MS
WD _PERIOD 4MS
WD _PERIOD 1MS
WD _PERIOD 0 25MS

Example uint32 period;
uint32 retval;
period WD _PERIOD 4096MS;
retVal = wdSetPeriod(period);

See also wdSetSafetyMode, wdSetEvent
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wdSetEvent
Function
Syntax
Description

Return Value

Parameter

Example

See also

Sets the event to be handled, if the watchdog expires.
uint32 wdSetEvent (uint32 event)

The function selects the action which should be done when
the watchdog expires.

WD EVENT DISABLE disables the watchdog.

WD _EVENT PPC750 RESET resets the IBM 750GX simula-
tion processor.

WD_EVENT PPC750 INT triggers an interrupt to the simu-
lation processor.

EC_CFW_SUCCESS Success

EC CFW WD SAFETY MO Watchdog is in safety mode.

DE No event modification possi-
ble.

EC_CFW_INVALID ARG Invalid event value
EC CFW WD PRE OP MO Watchdogisin pre-operational

DE mode. Switch first to RSEF
mode.
event WD_EVENT DISABLE

WD _EVENT PPC750 RESET
WD _EVENT PPC750 INT

uint32 event;

uint32 retval;

event = WD EVENT DI SABLE;
retVal = wdSetEvent (event) ;

wdSetSafetyMode, wdSetPeriod
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12.4.2  Watchdog Service

wdService
Function Services the Watchdog.
Syntax Void wdSetEvent (void)

Description  This function services the watchdog. That means, it initializes
the watchdog timer to the value set by wdSetPeriod ().

Example wdService () ;

See also wdEnableAutoService, wdDisableAutoService

wdEnableAutoService
Function Enables automatic servicing.
Syntax void wdEnableAutoService (void)

Description  This function enables the watchdog automatic servicing fea-
ture. It services the watchdog in 30 ms intervals, if interrupts
are enabled. Additional servicing may be done by RTIO device
drivers. The servicing is enabled by default.

Example wdEnableAutoService () ;

See also wdService, wdDisableAutoService

wdDisableAutoService
Function Disables automatic servicing.
Syntax void wdDisableAutoService (void)

Description  This function disables the watchdog automatic servicing fea-
ture.

Note: It is up to the model to service the watchdog accord-
ingly. Please keep in mind, that disabling automatic servicing
disables also RTIO internal servicing calls. Because RTIO driver
calls (especially driver Init and Exit) potentially block for
longer times, automatic servicing should be enabled inside
the Init and Exit task.

Example wdDisableAutoService () ;

See also wdService, wdEnableAutoService
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Interrupt Control

wdIntEnable

Function Enables Watchdog interrupt handling.

Syntax void wdIntEnable (void)

Description  This function enables the watchdog interrupt handling. Use
wdSetEvent () in advance to map the watchdog event
accordingly. The wdIntEnable () call has only influence on
the interrupt propagation. wdIntPend () can be used even
if the watchdog interrupt is disabled.

Example wdIntEnable () ;

See also wdSetEvent, wdIntPend, wdIntDisable, wdIn-
tAck

wdIntDisable

Function Disables Watchdog interrupt handling.

Syntax void wdIntDisable (void)

Description  This function disables the watchdog interrupt handling.

Example wdIntDisable () ;

See also wdIntEnable

wdIntPend

Function Checks if interrupt pending.

Syntax uint8 wdIntPend (void)

Return Value

false No watchdog interrupt is pending

true Watchdog interrupt is pending
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wdIntPend

Description  This function checks, if a watchdog interrupt is pending. Use
wdSetEvent () in advance to map the watchdog event

accordingly.
Example if (wdIntPend () == true)
{
intPollCount++;
/* Reset Interrupt */
wdIntAck () ;
}
See also wdSetEvent, wdIntDisable, wdIntAck
wdIntAck
Function Acknowledges Watchdog interrupt.
Syntax void wdIntAck (void)

Description  This function acknowledges a Watchdog interrupt. The
Watchdog counter (automatic restart after triggering an
event) is not influenced by this call. If the Watchdog counter
should be initialized, use wdService () before.

Example if (wdIntPend () == true)
{
intPollCount++;
/* Reset Interrupt */
wdIntAck() ;

See also wdSetEvent
wdIntDisable
wdIntPend
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12.4.4

Watchdog Status

wdCheckReducedSafetyMode

Function
Syntax

Description

Checks if Watchdog is in RSEF mode.
uint8 wdCheckReducedSafetyMode (void)

This function checks, if the watchdog is running in reduced-
safety-enhanced-function (RSEF) mode. If so, the watchdog
settings can be modified at runtime.

Return Value false Watchdog is running in safety mode
true Watchdog is running in RSEF mode

Example asdWriteUserDebug ("Active = %u
ReducedSafety = %u \n",
wdCheckActive (),
wdCheckReducedSafetyMode () ) ;
For asdwriteUserDebug, refer to chapter 12.6.

See also wdSetSafetyMode, wdCheckActive

wdCheckActive

Function Checks if Watchdog is active.

Syntax uint8 wdCheckActive (void)

Description  This function checks if the watchdog is currently active. This

Return Value

Example

See also

depends on the event setting and if a debugger is connected
to the ES1135 board.

false Watchdog is currently disabled
true Watchdog is currently enabled
asdWriteUserDebug ("Active = %u

ReducedSafety = %u \n",
wdCheckActive (),
wdCheckReducedSafetyMode () ) ;

For asdWriteUserDebug, refer to chapter 12.6.

wdSetSafetyMode, wdSetEvent,
wdCheckReducedSafetyMode
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12.5 API Functions (ES1135 LEDs)

The ES1135 Simulation Controller has three configurable LEDs. They are briefly
described in chapter 6.2.3. The following interfaces to the LEDs are provided.
userLed[n]On
Function Switches LED [n] on.

Syntax void userLedlOn (void)
void userLed20n (void)
void userLed3On (void)

Description  These functions switch the respective LEDs on.

Example userLedlOn () ;

See also userLed[n]Off, userLed[n]Toggle
userLed[n]Off

Function Switches LED [n] off.

Syntax void userLedlOff (void)

void userLed20ff (void)
void userLed30ff (void)

Description  These functions switch the respective LEDs off.
Example userLedlOff () ;

See also userLed[n]On
userLed[n]Toggle

userLed[n] Toggle
Function Toggles LED [n].

Syntax void userLedlToggle (void)
void userLed2Toggle (void)
void userLed3Toggle (void)

Description  These functions toggle the respective LEDs.
Example userLedlToggle () ;

See also userLed[n]Off
userLed[n]On
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12.6 API Functions (Miscellaneous)

A few more API functions are available.

asdWriteUserError
Function Writes comment to ASCET monitor window.
Syntax Equivalent to the ANSI-C function printf
Description  This function displays user messages in the ASCET monitor
window.
Example uint8 number = 1;
asdWriteUserError ("Example %u \n", number);
See also asdWriteUserDebug
asdWriteUserDebug
Function Writes comment to ASCET Target Debugger window.
Syntax Equivalent to the ANSI-C function printf
Description  This function displays user messages in the ASCET Target
debugger window.
Example uint8 number = 1;
asdWriteUserDebug ("Example %u \n", number);
See also asdWriteUserError

Appendix A: Compiler Switches and API Functions

363



364 Appendix A: Compiler Switches and API Functions



13

13.1

Appendix B: ETAS Network Manager

This section describes the configuration of the ETAS network with the aid of
the ETAS Network Manager.

Overview

ASCET-RP supports different configurations for hardware access via Ethernet:
e Using multiple network adapters:
— one network adapter for the company network,
— one network adapter for the ETAS hardware.
e Using one network adapter:

— automatic toggling between the company network and the ETAS
hardware.

Note

You do not require a separate network adapter to connect the ETAS hard-
ware to your PC. You can use the same network adapter both for the com-
pany network and the ETAS network.

The ETAS Network Manager supports you in selecting the network adapter for
the ETAS hardware.

The ETAS Network Manager gives you an overview of the network adapters
available for your PC and the type of IP address assignment. If more than one
network adapter is available in the system, you can select the network adapter
to use for connecting the ETAS hardware to your PC. You can also specify the
address range for the IP assignment for the ETAS hardware.

You do not need administrator rights to select the network adapter and the
network environment configuration for the ETAS hardware. You can toggle
between the ETAS network and the company network without rebooting your
PC.

Note

With Network Manager, you cannot create or modify the configuration for
the network adapter. Instead modify the network settings of your PC via the
Control Panel (see the documentation for your operating system).

Please note that this requires administrator rights.

Appendix B: ETAS Network Manager

365



13.2 ETAS Hardware Addressing

The ETAS network allows you to connect several devices (including those that
are the same type) to your PC. The connected devices are identified in the local
ETAS network by their unique IP address.

An IP manager integrated in ASCET-RP draws from an address pool to assign
the IP address to the connected devices.

The address range for the address pool is specified using the ETAS Network
Manager.

13.3 Network Adapter Addressing

13.3.1  Type of Network Adapter Addressing

The type of network adapter addressing done within the company network
depends on the operating system being used and the network adapter config-

uration:

Operating Type of Network Adapter Addressing

System

Manual DHCP DHCP+APIPA DHCP+

alternative IP
address

Windows 2000  yes yes yes no

Windows XP yes yes yes yes

Windows Vista yes yes yes yes

The ETAS network supports the following types of network adapter address-

ing:

Operating Type of Network Adapter Addressing

System

Manual DHCP DHCP+APIPA DHCP+

alternative IP
address

Windows 2000  yes no yes no

Windows XP yes no yes yes

Windows Vista yes no yes yes
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13.3.2

13.3.3

If you wish to use the network adapters both for the company network and
the ETAS network, you cannot use the network adapters that exclusively sup-
port DHCP addressing for this dual operation. DHCP can be used only in com-
bination with APIPA or an alternative IP address.

Addressing the Network Adapter Manually

Addressing a network adapter depends on the operating system.

For instructions on addressing your PC's network adapter, see the documenta-
tion for your operating system.

To address the network adapter manually, you need administrator rights.
Please contact your system administrator, if necessary.

If the network adapter is addressed manually, i.e., it has a static IP address, it
may happen that you accidentally end up searching for or initialize ETAS hard-
ware, although the PC is connected to the company network. The Network
Manager allows you to stipulate that if this happens, you are to receive a warn-
ing before an IP address is assigned to an ETAS hardware.

Addressing the Network Adapter via DHCP

Addressing via DHCP requires that the DHCP server be available. Should the
DHCP server not be available, or if there is no DHCP server (as in the ETAS
network), the network adapter has not been configured.

In this instance, each operating system has a feature that automatically assigns
the network adapter an IP address:

Windows 2000

Windows 2000 automatically checks whether there is a connection to the
DHCP server. If there is none, it automatically assigns the IP address via APIPA.
In the ETAS network, the APIPA address is always used. When toggling
between the DHCP network and ETAS hardware, make sure that the operating
system is able to detect a connection failure because only then will reconfigu-
ration be initiated. This may take up to 10 seconds. It takes the operating sys-
tem 60 seconds to entirely reconfigure from a DHCP address to an APIPA
address. If the network adapter is once again connected to the DHCP network,
configuring to a DHCP address takes place right after the connection has been
detected.

Addressing a network adapter via DHCP without an APIPA address is not sup-
ported.
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13.4

13.4.1

Windows XP / Windows Vista

Windows XP and Windows Vista automatically check whether there is a con-
nection to the DHCP server. If there is none, it either assigns the IP address
automatically via APIPA, or it uses the user-specified alternative IP address. The
ETAS network always uses either the APIPA address or the alternative IP
address. When toggling between the DHCP network and ETAS hardware,
make sure that the operating system is able to detect a connection failure
because only then will reconfiguration be initiated. This may take up to 10
seconds. It takes the operating system 60 seconds to entirely reconfigure from
a DHCP address to an APIPA address or to the alternative address. If the net-
work adapter is once again connected to the DHCP network, configuring to a
DHCP address takes place right after the connection has been detected.

Addressing a network adapter via DHCP without alternative addressing is not
supported.

User Interface

"Network settings for ETAS hardware (Page 1)" Dialog Window

Ef:" Network settings for ETAS hardware (Page 1) ;IEIEI

Select the network adapter you want to use for the ETAS network:

Available Metwork Adapters

Mame | IP-&ddress | Subnet Mask | DHCP | Altermnate IP-Configuration |
IntellR) PRO Adapter 1010312114 2552562520  Enabled  APIPA

R 19216840243 255.256.2550  Disabled

3Com Etherlink PCI 192.168.40.240  255.256.2585.0  Disabled

Lancel | < Back I antinue>|

The following information on the available network adapters is displayed:
e Name

Name of the network adapter. This entry cannot be edited in this win-
dow.

e IP-Address

IP address of the network adapter. This entry cannot be edited in this
window.
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Subnet Mask

Setting for the subnet mask. This entry cannot be edited in this win-
dow.

DHCP

Shows whether the network adapter is configured for DHCP:

Enabled
The network adapter is configured for DHCP.
Disabled

The network adapter is configured with a fixed IP address.

Alternate IP Configuration

Shows the alternative IP address of the network adapter if it is config-
ured for DHCP. This indication depends on the operating system being
used.

APIPA

Automatic Private IP Addressing: method for automating the IP
configuration for network connections

An alternative IP address does not exist.
User defined

The user can define a user-specific alternative IP address
(Windows XP/Windows Vista).
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"Network settings for ETAS hardware (Page 2)" Dialog Window

Eﬂ Network settings for ETAS hardware (P:

— Define address pool

Enter a walid IP-address range for

|P-address 192.168.40.243 | Subnet Mask 255.255.255.0

Prezz Default to select address range automatically.

Start Address: | 192 . 168 . 40 . 10

End Address: | 192 . 168 . 40 . 227

Subnet Mask: I 285 0285 0255 0 0
Lancel | < Back | Continue > |

In general, all values can be modified by directly typing them in the corre-
sponding field, or by selecting the default setting from a list box.

The following network parameters can
e Start Address:

be set:

The first IP address in the IP address range for the ETAS hardware.

e End Address:

The last IP address in the IP add
e Subnet Mask:

Associated Subnet Mask.

Reserved IP Addresses

ress range for the ETAS hardware.

The following IP addresses are reserved for certain ETAS hardware in the IP
address range that the ETAS hardware (192.168.40.1 - 192.168.40.254 with
Subnet Mask 255.255.255.0) is currently using:

IP_Address ETAS Hardware
192.168.40.10 ES1120
192.168.40.11 ES1130
192.168.40.12 ES780

Appendix B: ETAS Network Manager



13.4.3

IP_Address ETAS Hardware

192.168.40.13 Reserved
192.168.40.14 LABCAR-RTPC
192.168.40.15 ES1135

These addresses are assigned exclusively to these devices and thus may not be
used for other ETAS hardware. This has to be taken into consideration when
defining the address pool.

"Network settings for ETAS hardware (Page 4)" Dialog Window

This dialog window appears only if the selected network adapter is addressed
manually.

T4 Network settings for ETAS hardwai |

Setting for uger defined |P-Addre

[ Display warning before IP address assignment is executed

network adapter for Company-LAN and ETAS-LAN

0 Activation makes only sense if you uze the Ethernet
parallel!

LCancel | < Back | antinue>|

The following parameters can be set:

e Display warning before IP address assignment is
executed

Use this check box to specify that a warning be displayed before an IP
address is assigned to an ETAS hardware device.
Note

Enabling this warning is useful only if you want to run the PC both in the
company network or on an ETAS measurement module in the ETAS net-
work using this network adapter.
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13.5 Configuring Network Addresses for ETAS Hardware

13.5.1 Adapter with Fixed IP Address

To start the Network Manager:

e From the Windows Start menu, select Start
— Programs — ETAS — ASCET 6.0 —
ETAS Network Settings.

The "Network settings for ETAS hardware
(Page 1)" dialog window opens.

?ﬂ MNetwork settings for ETAS hardware (Page 1) i |EI|1|

Select the network adapter you want to uze for the ETAS network:

Available Metwork Adapter

Mame | IP-Address | Subnet Mask | DHCP | Alternate |P-Configuration |
IntellR] PRO Adapter 1010312114 265.285.2520  Enabled  &PIPA

A 192168.40.243  255.285.255.0  Disabled

3Com EtherLink PCI 192.168.40.240  255.255.256.0  Disabled

Lancel | < Back I Egntinue>l

To select the network adapter:

e In the "Available Network Adapters" field,
select the network adapters you want to use
for the company network and the ETAS net-
work.

You can select only network adapters of those
types that are supported by the ETAS network.

e C(Click the Continue button.

The "Network settings for ETAS hardware
(Page 2)" dialog window opens.
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To define the address pool:

™ Network settings for ETAS hardware (Page 2 |

— Define address pool

Enter a walid IP-address range for
|P-address 192.168.40.243 | Subnet Mask 255.255.255.0

Prezz Default to select address range automatically.

Start Address: | 192 . 168 . 40 . 10
End Address: | 192 . 168 . 40 . 227

Subnet Mask: I 285 0285 0255 0 0

Lancel | < Back | Egntinue>|

Or

Click the entry you want to modify in the
"Start Address", "End Address" or "Subnet
Mask" field.

Edit the value directly (text input).

Click the Default button.

The Network Manager automatically enters
the address range and the setting for the sub-
net mask. You may accept these settings or
overwrite them.

Use Cancel to close the dialog window with-
out saving the changes. Use Back to return to
the previous dialog window.
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T Network settings for ETAS hardware (Page |

Setting for uger defined |P-Addre

0 Activation makes only sense if you uze the Ethernet

[ Display warning before IP address assignment is executed

Click the Continue button.

The "Network settings for ETAS hardware
(Page 4)" dialog window opens.

network adapter for Company-LAN and ETAS-LAN

parallel!

LCancel | < Back Continue >

To set a user-defined IP address:

Activate the Display warning before IP
assignment is executed option if you want
to specify that a warning be displayed before
an IP address is assigned to the ETAS hard-
ware.

Note

Enabling this warning is useful only if you want
to run the PC both in the company network or
on an ETAS measurement module in the ETAS
network using this network adapter.
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Click the Finish button.

The configuration is finished and the dialog
box is closed. The settings are saved.

Use Cancel to close the dialog window with-
out saving the changes. Use Back to return to
the previous dialog window.

Restart ASCET-RP and all other ETAS software
applications to make the changes effective.

Restarting is necessary only if ASCET-RP did
not automatically invoke the configurator dur-
ing a hardware search or initialization.



13.5.2  Adapter in DHCP Environment

To start the Network Manager:

e From the Windows Start menu, select Start
— Programs — ETAS — ASCET 6.0 —
ETAS Network Settings.

The "Network settings for ETAS hardware
(Page 1)" dialog window opens.

E’:" MNetwork settings for ETAS hardware {Page 1) - |EI|5|

Select the network adapter pou want to use for the ETAS network:

Ayailable Metwork Adapter

Mame | |IP-Address | Subnet Mazk | DHCP | Alternate |P-Configuration |
TR 1010312114 2552862520  Enabled  APIPA

3Com Etherlink PCI 192.168.40.243  255.255.2550  Disabled -

3Com Etherlink PCI 192.168.40.240 2852852850  Disabled

LCancel < Back I Continue » I

To select the network adapter:

e In the "Available Network Adapter" field,
select the network adapters you want to use
for the ETAS network.

You can select only those network adapters
whose addressing type the ETAS network sup-
ports.
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e C(Click the Continue button.

The "Network settings for ETAS hardware
(Page 2)" dialog window opens.

E’:" Metwork settings for ETAS hardware (Page 2 |

— Define address pool

Enter a walid IP-address range for
IP-address 192.168.40.243 , Subnet Mask 255.255.255.0

Press Default to select address range automatically.

Start Address: | 132 . 168 . 40 . 10

End Address: | 192 168 . 40 . 227

Subret Mask: I 285 0285 0255 00

LCancel < Back Continue >

To define the address pool:

e Click the entry you want to modify in the
"Start Address," "End Address" or "Subnet
Mask" field.

e Edit the value using the keyboard (text entry).
Or
e Click the Default button.

The Network Manager automatically enters
the address range and the setting for the sub-
net mask. You may accept these settings or
overwrite them.

e If you address the network adapter via DHCP
using an APIPA or alternative IP address, click
the Finish button.

The configuration is finished and the dialog
box is closed. The settings are saved.
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13.6

e Restart ASCET-RP and all other ETAS applica-
tions to make the changes effective.

Restarting is necessary only if ASCET-RP did
not automatically invoke the configurator dur-
ing a hardware search or initialization.

Troubleshooting Ethernet Hardware Access

In certain cases you might have problems accessing ETAS hardware via the
Ethernet interface. For instance, if APIPA, a mechanism for IP addressing, has
not been enabled on your system, you cannot select a network adapter in the
Network Manager. You can find descriptions of potential problems and their
solutions in "Appendix C: Troubleshooting General Problems" on page 379.
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141

14.1.1

Appendix C: 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.

Problems and Solutions

Network Adapter cannot be selected via Network Manager

Cause: APIPA is disabled

The alternative mechanism for IP addressing (APIPA) is usually enabled on all
Windows 2000, XP and Vista 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:

e Click Start and then click Run.
e Enter regedit and click OK
The registry editor is displayed.

e Open the folder
HKEY LOCAL MACHINE\SYSTEM\
CurrentControlSet\Services\
Tcpic\Parameters\

e Select Edit — Find to search for the key
IPAutoconfigurationEnabled

e Set the value of this key to 1 to enable the
APIPA mechanism.

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

e Close the registry editor.

e Restart your workstation in order to make
your changes take effect.
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14.1.2

If you cannot find any instances of the registry key mentioned, the APIPA
mechanism has not been disabled on your system.

Search for Ethernet Hardware fails

Cause: Personal Firewall blocks Communication

For a detailed description on problems caused by personal firewalls and possi-
ble solutions see "Personal Firewall blocks Communication" on page 382.

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 page380)

e 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: 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.
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Deactivating and reactivating the network card:

To deactivate the network card first select in
the Windows start menu the following item:

—  Windows 2000: Settings — Network
and dial-up connections

—  Windows XP: Settings — Network
Connections

—  Windows Vista: Settings — Control
Panel (classic view) - Network and
Sharing Center - Manage Network
Connections

Right-click on the used network adapter and
select Deactivate or Disable in the context
menu.

In order to reactivate the network adapter
right-click on it again and select Activate or
Enable.

Cause: Laptop energy management deactivates the network card

The energy management of a laptop computer can deactivate the network
card. Therefore you should turn off energy monitoring on the laptop.

Switching off Energy Monitoring on Laptop

From the Windows Start Menu, select

—  Windows 2000: Settings — Control
Panel — System

—  Windows XP: Settings — Control
Panel — System

—  Windows Vista: Settings — Control
Panel (classic view) — System —
Advanced system settings (menu item)

Select the Hardware tab and click on Device
Manager.

In the Device Manager open the tree structure
of the entry Network Adapter.

Right-click on the used network adapter and
select Properties in the context menu.

Switch off energy monitoring as follows:
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- Windows 2000:
Select the Energy Management tab and
deactivate the Allow computer to
switch off device to save energy
option.

- Windows XP:
Select the Energy Management tab and

deactivate the Computer can switch off
device to save energy option.

- Windows Vista:
Select the Power Manager tab and
deactivate the Allow the computer to
turn off the device to save power
option.

e Select the Extended Settings tab. If the
property Autosense is included, deactivate it
also.

e C(lick 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.

Setting the Registry Key autodisconnect:

e Open the Registry Editor.

e Select under
HKEYiLOCALiMACHINE\SYSTEM\
ControlSet001\Services\lanmanser
ver\parameters the Registry Key auto-
disconnect and change its value to
Oxffffffff.

14.1.3 Personal Firewall blocks Communication

Cause: Permissions given through the firewall block ETAS hardware

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.

382 Appendix C: Troubleshooting General Problems



Certain actions in ETAS products may lead to some trouble if the firewall is not
properly parameterized, e.g. upon opening an experiment in ASCET or search-
ing 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:

e Qutgoing 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
configured for the ETAS application, source ports 17099 through
18020, destination ports 17099 through 18020

e Qutgoing 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 hard-
ware used. For more precise information on the port numbers that can
be used please refer to your hardware documentation.

Windows XP and Windows Vista come with a built-in personal firewall. On
many other systems it is very common to have personal firewall software from
third party vendors, such as Symantec, McAffee or Blacklce installed. The pro-
ceedings in configuring the ports might differ for each personal firewall soft-
ware used. Therefore please refer to the user documentation of your personal
firewall software for further details.

As an example for a firewall configuration, you will find below a description on
how to configure the widely used Windows XP/Vista firewall if the hardware
access is prohibited under Windows XP with Service Pack 2 or Windows Vista.
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Solution for Windows XP and Vista Firewall, Users with Administrator Priv-
ileges

If you have administrator privileges on your PC, the following dialog window
opens if the firewall blocks an ETAS product.

%= Windows Security Alert x|

To help protect your computer, Windows Firewall has blocked
some features of thiz program.

Do you want to keep blocking thiz program?
% Mame: ASCET
Publisher. ETAS GmbH

Keep Blocking Unblock Ak Me Later

‘Windows Firewall has blocked this program from accepting connections from the
Internet or a network. |f you recognize the program or trust the publizher, you can
unblock it. When should | unblock a program?

To unblock a product:

e Inthe "Windows Security Alert" dialog win-
dow, click on Unblock.

The firewall no longer blocks the ETAS product
in question (in the example: ASCET). This deci-
sion survives a restart of the program, or even
the PC.

Instead of waiting for the "Windows Security Alert" dialog window, you can
unblock ETAS products in advance.

Unblocking ETAS products in the firewall control:
1. Windows XP:

e From the Windows Start Menu, select
Settings — Control Panel.
e In the control panel, double-click the Win-
dows Firewall icon to open the "Windows
Firewall" dialog window.
2. Windows Vista:

e From the Windows Start Menu, select
Settings — Control Panel — Security —
Windows Firewall.
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3. both

In the "Windows Firewall" window, click on
Allow program through Windows Fire-
wall to open the "Windows Firewall Settings"
window.

In the "Windows Firewall [Settings]" dialog
window, open the "Exceptions" tab.

= Windows Firewall

General  Excentions | Advanced |

| P Windows Firewall Settings (]

General | Exceptions | Advanced

Windows Firewall iz blocking incoming netwark connections, except far the
programs and services selected below. Adding exceptions allows some programs
to work better but might increase pour security risk.

Programs and Services:

Mame

ASCET

[ File and Printer Sharing
| ule

IPMServer Module
Remote Assistance
[ Remote Desktop
I UPHP Framewaik.

[ Add Program... ] [ Add Part... ] [ Edit.. ] [ Delete ]

Display a natification when Windows Firewall blocks a program

Windows Firewall is turned off. Your network administrator is using Group Policy
o control these settings,

‘windows Firewall is currently using settings for the domain network location.
sithat are the risks of unblocking 3 proarama

To enable an exception, select its check box:

>

Program or port

[JBITS Peercaching

[ Cannect to a MNetwark Projector
Core Metworking

[ pistributed Transaction Coordinator
[Fie and Printer Sharing
Oiscst service

key Management Service

[ Metwark Discavery
OPerformance Logs and Alerts
[JRemote Administration
[JRemote Assistance

JRemate Desktop

I ncmnbe Simemt an

m

[Addprogram... | [ addport.. ][ Propertes | [ ookt

Notify me when Windows Firewall blocks 2 new program

‘w/hat are the risks of allowing exceptions?

o o |

This tab lists the exceptions not blocked by the
firewall. Use Add Program or Edit to add
new programs, or edit existing ones.

Make sure that the ETAS products and ser-
vices you want to use are properly configured
exceptions.
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Change Scope X

To specily the set of computers far which this port or program is unblocked, click an
option below,

To specity a custom list, tupe a list of IP addresses, subnets, ar both, separated by
COMMas.

) Ary computer [inchuding those on the Intermet]
) My netwark. [subnet] only
(&) Custom list;

192,168 40.0/255.256.265.0

Example: 192.168.114.201,192.168.114.201 /255.255.25&\@

—  Open the "Change Setup" (XP) or
"Change Scope" (VISTA) window.

[ ]

Change Scope (=3

To specify the set of computers for which this port or program is unblocked, dick an
option below,

To specify a custom list, type a list of IP addresses, subnets, or both, separated by
commas.

() Any computer {ncuding those on the Internet)
() My network (subnet) only

(@) Custom list:

182, 168.40.0/255.255.255.0|

Example: 192.168.114.201,192. 168. 114, 201255.255.255.0,

3ffe:ffff:3311:f282: 1460: 5260:c9b 1:fdab

— To ensure proper ETAS hardware access,
make sure that at least the IP addresses
192.168.40.xxx are unblocked.

—  Close the "Change Setup" or "Change
Scope" window with OK.

Close the "Windows Firewall" dialog window
with OK.

The firewall no longer blocks the ETAS prod-
uct in question. This decision survives a restart
of the PC.

Solution for Windows XP/Vista Firewall, Users without Administrator Privi-

leges

This section addresses users with restricted privileges, e.g., no system changes,

write restrictions, local login.

Working with an ETAS software product requires "Write" and “Modify" priv-
ileges within the ETAS, ETASData, and ETAS temporary directories. Other-
wise, an error message opens if the product is started, and a database is
opened. In that case, no correct operation of the ETAS product is possible
because the database file and some *.ini files are modified during opera-

tion.

The ETAS software has to be installed by an administrator anyway. It is recom-
mended that the administrator assures that the ETAS program/processes are
added to the list of the Windows XP/Vista firewall exceptions, and selected in
that list, after the installation. If this is omitted, the following will happen:
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e The "Window Security Alert" window opens when one of the actions
conflicting with a restrictive firewall configuration is executed.

R’Wmﬁﬂm Security Alert

X

| To help protect pour computer, Windows Firewall has blocked
\7 some features of this program.

Your

Ll

k this

p ini: can

@ MName:  ASCET
Publisher: ETAS GrabH

unblock it

[ Far this program, don't show this meszage again

“windows Firewall has blocked this program from accepting connections from the
Intermet or a network. If you recognize the program or tugt the publisher, you can

prog; for you.

7

To unblock a program (no Admin privileges):

In the "Windows Security Alert" dialog win-
dow, activate the option For this program,
don’t show this message again.

Click OK to close the window.

An administrator has to select the respective
ETAS software in the "Exceptions" tab of the
"Windows Firewall" dialog window (Win-
dows XP) or the corresponding window in
Windows Vista to avoid further problems
regarding hardware access with that ETAS
product.
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set (variable) 83
set globally 86
set in OS editor 85
CAN Bypass 161
Hardware Configuration 163
CAN Bypass Protocol CBP 161
CAN-Bypass Device
Globals 163
Groups 166
Signals 168
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CAN-10 Device
Globals 152
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Signals 159
CBP 161
Compiler
Diab Data 27
GNU Cross ~ 25
precompiled header 24
use own ~ 24
compiler switches 337
control unit ES1120 70
Converting old projects 29

D
Declarations 339, 341
DeclareAppMode 339
DeclareTask 341
Diab Data Compiler 27
DIO Device
Globals 213
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DisableAllinterrupts 344
DISTAB method 135
dT 31
dT (delta t) 345

E
EnableAllinterrupts 343
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ES1000 11
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ES1120 70
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dT 31
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ES1135 70
cache locking 82
LED API Functions 362
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special features 71
Watchdog 79
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Globals 148
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Globals 169
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Globals 213
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Globals 225
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ES1330-PWM 229
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Globals 229
ETAS Network 365
activate usage 18
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DHCP 367
manual addressing 367
Network Manager 368
Reserved addresses 370
Search error 377
X 366
ETAS network
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ETK Bypass 131
ASCET project 133
data exchange 135
DISTAB method 135
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Globals 175
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Globals 200
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Globals 174
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Globals 194
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Experiment
run online~ 35—40

Experimental target 11
Experimenting with ASCET 33—42
C code Debugger 40
setting up an experiment 38
standalone mode 40
start experiment 38
start measurement 38
stop experiment 39
stop measurement 39
Experimenting with INCA 42—51
Back-Animation 49
INCA database path 43
initiating a transfer 42
selecting a device 46
selecting a project 47
selecting a workspace 44
starting a transfer 49
Experimenting with INTECRIO 51—63
Back-Animation 61
calling transfer 52
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select INTECRIO Build process 57
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selecting the INTECRIO version 56
selecting the workspace 56
setting the path for files 55
starting an experiment 60
window "INTEC RIO Project
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G

GetDeltaT 345
GetSystemTime 342
GetSystemTimeHigh 343
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GNU Cross Compiler 25
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Hardware Configuration Editor
see HWC Editor
Hardware Configuration Module 66
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without ETAS Network Manager 22
Hardware detection 114
insert hardware in configuration 115
start 114
hardware selection window 19
open manually 19
HWC Editor 67, 91—126
Controls 92
Edit mode 67
hardware detection 114
"Edit" menu 100
"Extras" menu 105
"File" menu 97
"View" menu 104
options 107
tab 117
"Globals" tab 120
"Groups" tab 122
"Mappings" tab 124
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Toolbar 92
HWC item 147
HWC Module 66
HWC module
code generation 67

I
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see Experimenting with INCA
installation program 11
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see Experimenting with INTECRIO
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Disable 344

Enable 343
Item

implemented 147

L
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LIN-IO device
Globals 170
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Signals 173
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N
Service Routines (LEDs)

userLed 362
userLed 362
network adapter configuration

in DHCP environment 375

with fixed IP address 372
Network configuration
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non-volatile RAM

see NVRAM
NVRAM 71

API Functions 345

Basics 71

clear content 74

Data Consistency 74
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Hardware Support 71
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initialization of NV variables 73

low level consistency 75

model-controlled consistency 75

no consistency 75

NVRAM identifier 72

Tips 78

update of NV variables 73
NVRAM Cockpit 76

work with ~ 76
nvramCheckForAutoUpdate 349
nvramCheckForlnitializedVars 352
nvramCheckRunningUpdate 352
nvramClear 353
nvramDisableAutoUpdate 349
nvramEnableAutoUpdate 348
nvramGetConsistencyLevel 348
nvramGetUpdateAgeUs 353
nvramGetUpdatelnterval 347
nvramInitModelVars 345
nvramManualUpdateBackground 350
nvramManualUpdateBlocked 351
nvramManualUpdateExit 349
nvramSetConsistencylLevel 347
nvramSetUpdatelnterval 346

(0]
Off 362
On 362



Online experiment
open experiment environment 37
running 35—40
select hardware 36
standalone 40
start 35

P
PowerPC subdirectory 15
PPC module ES1130 70
PPC module ES1135 70
precompiled header 24
PWM-COUNTER Device

Globals 230
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Signals 232

R

RTIO code generation 127—130
HWC Module 127
Process Order 129

RTIO Package 65
Architecture 65

S

serial ETKs 199, 200
indirect transfer 203
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GetSystemTime 342
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ActivateTask 341
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GetSystemTime 342
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SetNextAppMode 340
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asdWriteUserDebug 363
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nvramCheckForAutoUpdate 349
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nvramCheckRunningUpdate 352
nvramClear 353
nvramDisableAutoUpdate 349
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nvramInitModelVars 345
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350
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wdCheckReducedSafetyMode 361
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wdIntDisable 359
wdIntEnable 359
wdIntPend 359
wdService 358
wdSetEvent 357
wdSetPeriod 356
wdSetReducedSafetyMode 355
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SetNextAppMode 340

Switch
Application Mode 340

system root path 88

System Time 342

T
target
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Manager) 18
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work Manager) 22
transputer 15
Target directory 15
target.ini 22
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