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How to Contact dSPACE
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Germany
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E-mail: info@dspace.de
Technical Support: support@dspace.de
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Subscription to e-mail newsletter:  http://www.dspace.de/goto?SupportNewsletter

How to Contact dSPACE Support

dSPACE recommends that you use dSPACE Support Wizard to contact dSPACE support.
It is available

e Onyour dSPACE CD at \Diag\Tools\dSPACESupportWizard.exe

e Via Start — Programs — dSPACE Tools (after installation of the dSPACE software)

e At http://www.dspace.de/goto?supportwizard
You can always find the latest version of dSPACE Support Wizard here.

Software Updates and Patches

dSPACE strongly recommends that you download and install the most recent patches for
your current dSPACE installation. Visit http:/Awvww.dspace.de/goto?support for software
updates and patches.

Important Notice

This document contains proprietary information that is protected by copyright. All rights
are reserved. Neither the documentation nor software may be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in
whole or in part, without the prior written consent of dSPACE GmbH.
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Germany

This publication and the contents hereof are subject to change without notice.
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About This Document

This document provides you with an overview of the major new
features of dSPACE Release 4.1 and other dSPACE products based on
it. The following table helps you to find information on your dSPACE

product:

For Information On

Remark

dSPACE Release 4.1, refer to New
features and enhancements of dSPACE
Release 4.1 on page 6

For MATLAB R13.0.1, R13SP1, and R13SP1+

DS1103 Revision 09 for dSPACE
Release 4.1, refer to DS1103 Revision
09 for dSPACE Release 4.1 on page 7

For MATLAB R13.0.1, R13SP1, and R13SP1+; adds
support for the DS1103 PPC Controller Board with board
revision DS1103-09

MTest 1.1, refer to MTest 1.1 for
AutomationDesk 1.1 on page 7

For MATLAB R13.0.1, R13SP1, and R13SP1+; supports
e dSPACE Release 4.1

e Automation Desk 1.1

¢ Targetlink 2.0 (optional)

MTest 1.2, refer to MTest 1.2 for
AutomationDesk 1.1 on page 7

For MATLAB R13.0.1, R13SP1, and R13SP1+; supports
e dSPACE Release 4.1

e Automation Desk 1.1

¢ Targetlink 2.0 (optional)
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For Information On

Remark

MATLAB R13SP2 Compatibility Update
for Release 4.1, refer to MATLAB
R13SP2 Compatibility Update on

page 7

Updates dSPACE Release 4.1 for MATLAB R135P2

compatibility and adds support for the DS1103 PPC

Controller Board with board revision DS1103-09; can be

installed on one of the following:

e dSPACE Release 4.1

e dSPACE Release 4.1 updated with the DS1103
Revision 09 for dSPACE Release 4.1

MATLAB R14 Compatibility Update for
Release 4.1, refer to MATLAB R14
Compatibility Update on page 7

Updates dSPACE Release 4.1 for MATLAB R14

compatibility and adds support for the DS1103 PPC

Controller Board with board revision DS1103-09; can be

installed on one of the following:

e dSPACE Release 4.1

e dSPACE Release 4.1 updated with the DS1103
Revision 09 for dSPACE Release 4.1

MATLAB R14SP1 Compatibility Update
for Release 4.1, refer to MATLAB
R14SP1 Compatibility Update on

page 8

Updates dSPACE Release 4.1 for MATLAB R14SP1

compatibility and adds support for the DS1103 PPC

Controller Board with board revision DS1103-09; can be

installed on one of the following:

e dSPACE Release 4.1

e dSPACE Release 4.1 updated with the DS1103
Revision 09 for dSPACE Release 4.1

e dSPACE Release 4.1 updated with the MATLAB
R13SP2 Compatibility Update

e dSPACE Release 4.1 updated with the MATLAB R14
Compatibility Update

About dSPACE Releases

For information on how dSPACE software products are released, refer
to About dSPACE Releases on page 9.

New features and For a description of the key features and a summary of the major
enhancements made since dSPACE Release 4.0, refer to Key Features

of dSPACE Release 4.1 on page 11.

enhancements of
dSPACE Release 4.1

In addition, this document provides you with information on the
changes you may have to perform when you migrate from previous
releases to dSPACE Release 4.1. Refer to Migrating to dSPACE Release
4.1 on page 23.
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DS1103 Revision 09 for For a description of the key features and a summary of the major
dSPACE Release 4.1 enhancements made for the Product Release for dSPACE Release 4.1
July 2004, which contains DS1103 Revision 09 for dSPACE Release
4.1, refer to Key Features of Product Release for dSPACE Release 4.1
July 2004 on page 27.

For details on migrating from DS1103 boards with board revision
DS1103-07 and earlier, to boards with board revision DS1103-09, refer
to Migrating to DS1103 Revision 09 for dSPACE Release 4.1 on

page 31.
MTest 1.1 for For a description of the key features and a summary of the major
AutomationDesk 1.1 enhancements made for the MTest 1.1 product release, refer to Key

Features of MTest 1.1 for AutomationDesk 1.1 on page 33.

MTest projects created with an earlier version can be used without any
changes in MTest 1.1. Projects created with MTest 1.1 or projects
saved using MTest 1.1 are not downward compatible.

MTest 1.2 for For a description of the key features and a summary of the major
AutomationDesk 1.1 enhancements made for the MTest 1.2 product release, refer to Key
Features of MTest 1.2 for AutomationDesk 1.1 on page 37.

MTest projects created with an earlier version can be used without any
changes in MTest 1.2. Projects created with MTest 1.2 or projects
saved using MTest 1.2 are not downward compatible.

MATLAB R13SP2 For a description of the changes introduced with the MATLAB R13SP2
Compatibility Update Compatibility Update, refer to Notes on the MATLAB R135P2
Compatibility Update on page 41.

MATLAB R14 For a description of the key features and a summary of the major
Compatibility Update enhancements made for the MATLAB R14 Compatibility Update for

dSPACE Release 4.1, refer to Key Features of the MATLAB R14
Compatibility Update for dSPACE Release 4.1 on page 43.
For details on the limitations you have to take into account when
migrating to the MATLAB R14 Compatibility Update for dSPACE
Release 4.1, refer to Limitations in the MATLAB R14 Compatibility
Update for dSPACE Release 4.1 on page 65.

dSPACE Release New Features and Migration ~ December 2004 7
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MATLAB R14SP1
Compatibility Update

o]

o

For a description of the key features and a summary of the major
enhancements made for the MATLAB R14SP1 Compatibility Update
for dSPACE Release 4.1, refer to Key Features of the MATLAB R14SP1
Compatibility Update for dSPACE Release 4.1 on page 87.

For details on the limitations you have to take into account when
migrating to the MATLAB R14SP1 Compatibility Update for dSPACE
Release 4.1, refer to Limitations in the MATLAB R14SP1 Compatibility
Update for dSPACE Release 4.1 on page 113.

Legend

The following symbols are used in this document.

Warnings provide indispensable information to avoid severe damage

to your system and/or your work.

Notes provide important information that should be kept in mind.

Tips show alternative and/or easier work methods.

Examples illustrate work methods and basic concepts, or provide
ready-to-use templates.
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About dSPACE Releases

dSPACE products that form a seamlessly integrated tool chain and
require the same set of third-party products are assembled in a
dSPACE Release.

dSPACE Release number A dSPACE Release number consists of two digits to identify major and
minor releases (major.minor, for example, dSPACE Release 3.4).

For patches, a patch number is appended to the dSPACE Release
number (major.minor patch, for example, dSPACE Release 3.4p1).
Patches are free of charge and can be downloaded from the dSPACE
Web site.

Product Releases Product Releases provide new products or new features for the current
dSPACE Release.

dSPACE Release New Features and Migration ~ December 2004 9
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MATLAB Compatibility
Updates

Dependencies on
third-party products

MATLAB Compatibility Updates ensure that a dSPACE Release
operates with a new MATLAB version until the availability of the next
dSPACE Release (for example, MATLAB R14 Compatibility Update for
dSPACE Release 4.1). They generally do not support new features of a
new MATLAB version.

MATLAB Compatibility Updates can be downloaded from the dSPACE
Web site.

A compatibility matrix provided in the ConpLi st . t xt file (see the root
folder of the dSPACE CD) describes the dependencies of a dSPACE
Release on the products of other vendors (MATLAB, compilers,
Windows, etc.).
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Supported MATLAB
releases

Supported operating
systems

Key Features of dSPACE
Release 4.1

dSPACE Release 4.1 comes with the following key features:

The software of dSPACE Release 4.1 offers full compatibility with the
following releases of MATLAB from The MathWorks:

m  MATLAB R13SP1+
m  MATLAB R13SP1 (Release 13 with Service Pack 1)
m  MATLAB Release 13.0.1.

It does not support MATLAB Release 13 (initial R13 release of August
2002), MATLAB R12.1 or earlier.

The software of dSPACE Release 4.1 supports Windows NT 4.0,
Windows 2000, and Windows XP.

dSPACE Release New Features and Migration ~ December 2004
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New supported
hardware

Implementation:
key feature summary

12

The following new or improved hardware is supported by the software
of dSPACE Release 4.1:

DS1006 Processor Board

The DS1006 is a processor board for a modular system using x86
processor technology. Due to its high computation power, it is
ideally suited to hardware-in-the-loop applications. For details,
refer to Introduction to the Features of the DS1006 in the DS1006
Features document.

DS2211 HIL I/O Board

The DS2211 is the successor of the DS2210 HIL I/O Board. Many
features are improved, for example, the signal conditioning now
works with voltages up to 60 V, and the APU resolution is 16 bit.
For details, refer to DS2211 Versus DS2210 or Feature Summary in
the DS2211 Features document.

New MicroAutoBox variants
MicroAutoBox now comes with a faster processor and a new
enclosure.

DS1005 PPC Board with 800 MHz processor clock
The DS1005 PPC Board now comes with a processor running at
800 MHz.

The new key features of the implementation software are:

The new RTI CAN MultiMessage Blockset is a Simulink blockset
for handling complex CAN setups in hardware-in-the-loop (HIL)
applications. All the incoming RX messages and outgoing TX
messages of an entire CAN controller can be controlled by a single
Simulink block.

The RTI FlexRay Blockset 2.1 supports the FlexRay protocol 6.2

and DECOMSYS baseline 2 and can also be used in real-time
models for multiprocessor systems.

dSPACE Release New Features and Migration ~ December 2004
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For details on the key features and a list of more new features of
dSPACE Release 4.1, refer to New Implementation Features on

page 14.
Experiment and test: The new key features of the experiment and test software are:
key feature summary m  ControlDesk comes with the Remote Control feature. Using

Remote Control, multiple ControlDesk client PCs can access one
dSPACE real-time system with a ControlDesk server PC connected
via Ethernet. Remote Control can be used to control a DS1104,
which is plugged into a Server PC to have network-based access.

m  AutomationDesk comes with improved usability features, for
example, it now includes the Variable Browser known from
ControlDesk.

® A new product, MTest 1.0.1, is an AutomationDesk add-on for
convenient testing of Simulink models.

For details on the key features and a list of more new features of the

experiment and test software, refer to New Experiment and Test

Features on page 19.

For details on the update of MTest 1.0.1 to MTest 1.1, refer to Key

Features of MTest 1.1 for AutomationDesk 1.1 on page 33.

For details on updating MTest 1.1 to MTest 1.2, refer to Key Features
of MTest 1.2 for AutomationDesk 1.1 on page 37.

Documentation: The documentation on installing and configuring boards has been
key feature summary reorganized for faster access. Refer to New Documentation Features
on page 21.

dSPACE Release New Features and Migration ~ December 2004 13
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Compeatibility with
MATLAB

DS1006 support

New Implementation Features

dSPACE Release 4.1 comes with several new implementation features,
enhancements and changes that apply to all dSPACE boards, see
below.

In addition, there are changes that apply to specific dSPACE boards
and blocksets:

m  New RTI CAN MultiMessage Blockset on page 16
m  New Implementation Features for the RTI FlexRay Blockset on
page 16

m  New Implementation Features for MicroAutoBox on page 17

General Implementation Features, Enhancements
and Changes

RTLib, RTI and RTI-MP of dSPACE Release 4.1 provide the following
hardware-independent new features and enhancements. Unless stated
otherwise, these features can be implemented on all dSPACE systems.

The software of dSPACE Release 4.1 offers full compatibility with the
following releases of MATLAB from The MathWorks:

m MATLAB R13SP1+
m  MATLAB R13SP1 (Release 13 with Service Pack 1)
m  MATLAB Release 13.0.1

It does not support MATLAB Release 13 (initial R13 release of August
2002), MATLAB R12.1 or earlier.

The new DS1006 Processor board is fully supported. For details, refer
to the documentation for the DS1006:

m  DS71006 Features
m  DS7006 RTI Reference
m  DS7006 RTLib Reference

dSPACE Release New Features and Migration ~ December 2004
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Support for n-D Look- During real-time simulation, the parameters of multidimensional
Up Table blocks Look-Up Table (n-D), Direct Look-Up Table (n-D), and Interpolation
(n-D) using PreLook-Up blocks can now be tuned via multiple 2-D
slices.

Parameter representation by Real-Time Workshop  Real-Time
Workshop transforms the table parameters of the n-D table blocks
(Look-Up Table (n-D), Direct Look-Up Table (n-D), and Interpolation (n-
D) using PreLook-Up blocks) to arrays that typically differ from the
dimensions of the corresponding block parameters. This also applies if
you configure the table as a 1-D or 2-D table. Since dSPACE Release
4.1, ControlDesk’s Table Editor instrument can handle the parameters
of n-D table blocks.

Parameter representation by RTI  Since dSPACE Release 4.1, RTI
generates one or more LookUpTabl eDat a entries into the variable
description file. For 1-D and 2-D tables, this corresponds to the table
parameters of the standard Look-Up Table and Look-Up Table (2-D)
blocks. You can therefore use ControlDesk’s Table Editor instrument as
usual, by connecting it with the LookUpTabl eDat a entry of the table.
The other table data entry in the variable description file can be
ignored.

Tables with more than 2 dimensions  ControlDesk’s Table Editor
instrument cannot handle tables with more than two dimensions. To
let you access the parameters of such a table, RTI subdivides it into
several 2-dimensional table slices. This is especially useful if you use
the 3" ... n' dimensions to switch between different 2-D tables.

Offline calibration using Generation of parameter initial values to the TRC file to support offline
CalDesk calibration of dSPACE targets using CalDesk.

dSPACE Release New Features and Migration ~ December 2004 15
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Supported hardware

New RTI CAN MultiMessage Blockset

dSPACE Release 4.1 provides the new RTI CAN MultiMessage Blockset
with the following implementation features:

The RTI CAN MultiMessage Blockset is a new Simulink blockset for
efficient and dynamic handling of complex CAN setups in hardware-
in-the-loop (HIL) applications. All the incoming RX messages and
outgoing TX messages of an entire CAN controller can be controlled
by a single Simulink block. CAN communication is configured via
database files (DBC file format or MAT file format). With the RTI CAN
MultiMessage Blockset, you can configure and control a large number
of CAN messages (more than 200) from a single Simulink block. This
reduces the size of model files and the time required for code
generation and the build process.

The RTI CAN MultiMessage Blockset supports the following dSPACE
platforms:

m DS1103 PPC Controller Board

m  dSPACE modular systems based on the DS1005 and DS1006
containing one of the following I/O boards:

e DS2210 HIL I/O Board
e DS2211 HIL I/O Board
e DS4302 CAN Interface Board

For details, refer to CAN MultiMessage Support in the Features
document of your board.

New Implementation Features for the RTI FlexRay
Blockset

dSPACE Release 4.1 provides the RTI FlexRay Blockset 2.1 with the
following implementation features:

m  FlexRay V6.2 is supported.

m  The new FlexIM2+ modules are supported.

m  RTIFLEXRAY supports the BASELINE 2 tool chain from DECOMSYS.
m  RTIFLEXRAY can be used in a multiprocessor system.

®m You can start/stop the execution of the FTCOM layer.

dSPACE Release New Features and Migration ~ December 2004



Migrating to RTI
FlexRay Blockset 2.1

Supported hardware

Processor update

m You can start/stop the execution of FlexRay application tasks.

m  The Timer Interrupts of the CC controller can be used as trigger
sources in a Simulink model

FlexRay V4 is no longer supported. Some features are therefore no
longer supported. Refer to Migrating to RTI FlexRay Blockset 2.1 on
page 24.

The RTI FlexRay Blockset supports the following dSPACE hardware:

m DS1005 PPC Board and DS1006 Processor Board with a DS4501
containing a FlexRay IP module

m  MicroAutoBox 1401/1505/1506 containing a FlexRay IP module

New Implementation Features for MicroAutoBox

dSPACE Release 4.1 provides the following new implementation
features and enhancements for the new MicroAutoBox variants:

All MicroAutoBox variants now have a faster processor. The details are

as follows:

m  The processor of MicroAutoBox has been changed from the
PowerPC 603 to the PowerPC 750 FX processor.

m  The processor clock has been increased from 300 MHz to
800 MHz.

m  The bus clock has been increased from 50 MHz to 100 MHz.

m  The processor provides a 512 KB level-2 cache running at
800 MHz.

m  The boot firmware has been updated to Version 2.3.
m  Speedup depends on the application (up to factor 10).

m  The temperature ratings are basically unchanged (- 40° C to
+85° C).

m  Full object code compatibility is guaranteed.

Note the following points:

m  Programs that require the entire computing time of an 800 MHz

MicroAutoBox cause overruns on a 300 MHz MicroAutoBox.

dSPACE Release New Features and Migration ~ December 2004
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m  The faster CPU causes the power consumption to slightly increase
to 9.5 W, resulting in a supply current of about 800 mA at 12 V.

m  Due to the increased bus clock, the frequency of Timer B has
doubled. The different values apply to Timer, Decrementer and
Timer Interrupt Control functions. The software of these functions
corrects this behavior to keep the timer definitions in an
application unchanged. Because of this, a timer overrun will occur
on the 800 MHz MicroAutoBox for events specified to be triggered
at more than 50% of the maximum timer period defined for a
300 MHz MicroAutoBox. In this case, a higher prescaling rate must
be specified.

New enclosures All MicroAutoBox variants come with newly designed modular
enclosures. The positions of the bolts have not changed.

18 dSPACE Release New Features and Migration ~ December 2004
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New Experiment and Test
Features

dSPACE Release 4.1 has many new features and enhancements for
dSPACE's experiment and test software.

DS1006 support All dSPACE’s experiment and test software supports the DS1006
Processor Board.

New Features for ControlDesk

ControlDesk on dSPACE Release 4.1 comes with the following new

feature:

Remote Control Using Remote Control, you can experiment with one real-time
application from several PCs simultaneously via an Ethernet
connection.

=]
=l
—
Client PC 3 =
= L LT
Ethernet (DCOM)
(=1 [=1
dSPACE system =l =
[ — [
1 [—
— —
- S N o S .
Server PC 1 Client PC 1

(with master functionality)

For details, refer to Remote Control in the ControlDesk Experiment
Guide.

dSPACE Release New Features and Migration ~ December 2004 19
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New Features for AutomationDesk

AutomationDesk on dSPACE Release 4.1 comes with the following
new features and enhancements:

m  The Data Object Editor can be used as a separate window, with a
static display of the data objects from the selected automation
block, or as a page in the Tool Window. In the latter display mode,
the Data Object Editor's content changes simultaneously with the
current block selection.

m The Data Object Selector replaces the Data Object Browser. It can
now be called directly within the Data Object Editor.

m  There are some new object-specific dialogs for editing data
objects, for example, the Condition Editor for editing the

conditions used by IfThenElse, While or Repeat automation blocks.

m  The Variable Browser known from ControlDesk is integrated in the

Platform Configuration dialog to make it easier to parameterize
platform access programs.

m  The syntax for accessing data objects has been made more simple.

m  Errors that occur during an automation task are displayed
graphically in the Result Browser.

dSPACE Release New Features and Migration ~ December 2004
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New Documentation Features

With dSPACE Release 4.1, dSPACE completely reorganized the
Installation and Configuration documentation for dSPACE systems
(hardware and software).

Former Installation and Configuration documents describe the
installation and configuration procedures for a system in one
document. To keep the information on related procedures in one
place, the information has been split into two separate documents:

B dSPACE Software Installation and Management Guide
This guide provides detailed instructions for authorized users with
administrator rights on installing and handling the dSPACE
software for the different platforms. It also shows you how to
manage dSPACE licenses.

B DSxxxx Hardware Installation and Configuration documents
These guides describe hardware installation procedures and
explain how to get started with your dSPACE system, using an
appropriate example.

dSPACE Release New Features and Migration ~ December 2004 21
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Migrating from dSPACE
Release 4.0

Migrating from dSPACE
Release 3.5 or earlier

Migrating to dSPACE
Release 4.1

After you install dSPACE Release 4.1, it may be necessary to carry out
additional steps.

Refer to How to Migrate from dSPACE Release 4.0 on page 24.

Refer to How to Migrate from dSPACE Release 3.5 or Earlier on
page 25.

dSPACE Release New Features and Migration ~ December 2004
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How to Migrate from dSPACE
Release 4.0

Note the following points when migrating from dSPACE Release 4.0 to
dSPACE Release 4.1:

Migrating to The RTI FlexRay Blockset 2.1 no longer supports the FlexRay V4
RTI FlexRay Blockset 2.1 anymore. This concerns the following features:

m  The following interrupt types are no longer supported:
e Silence Violation Error
e SOC Error
e Protocol Error
m  The following status information is no longer available:
e Buffer lost bit
e Cycle Counter error bit
e Passive Flag
e Slot mismatch bit
e Synchronization lost bit

For this reason, RTIFLEXRAY Interrupt blocks and RTIFLEXRAY Status
blocks which originate from RTIFLEXRAY 1.1 can no longer be used
with RTIFLEXRAY 2.1. You must remove these blocks from your
Simulink model.

The first time you open a model built under RTI FlexRay Blockset 1.1,
the Host Setup block is automatically updated by the RTI FlexRay
Blockset 2.1. No user interaction is therefore required to update the
RTIFLEXRAY Host Setup block.

@ Note that models that were saved with RTI FlexRay Blockset 2.1 can no
longer be used with RTI FlexRay Blockset 1.1.

MotionDesk Blockset The Gigalink_Send, Gigalink_Receive, and Gigalink_Status Blocks in
the MotionDesk Blockset are supported only for the DS1005. If you
migrate a model from the DS1005 to the new DS1006, you must
remove these blocks from your model.

24 dSPACE Release New Features and Migration ~ December 2004
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How to Migrate from dSPACE
Release 3.5 or Earlier

To migrate from dSPACE Release 3.5 or earlier to dSPACE Release 4.1,
you have to migrate step by step via the intervening dSPACE Releases.

For example, if you want to migrate from dSPACE Release 3.4 to
dSPACE Release 4.1, you have to follow the migration steps given in:

1. New Features and Migration of dSPACE Release 3.5
2. New Features and Migration of dSPACE Release 4.0

3. Finally, the migration steps given in How to Migrate from dSPACE
Release 4.0 on page 24.

The New Features and Migration documents for previous releases are
available via Internet and on the dSPACE CD:

m  Download them from http:/Awww.dspace.de/goto?migration.

m  Read them from the dSPACE CD (see the \ Doc\ Pri nt folder). The
PDF files are named NewFeat ur esAndM gr at i onxx. pdf , where xx
stands for the version or release number.
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Improved hardware
features

Key Features of Product
Release for dSPACE
Release 4.1 July 2004

The software of the DS1103 product release supports the new DS1103
PPC Controller Board with board revision DS1103-09. The board and
its new software come with the following key features.

The DS1103 PPC Controller Board now has a faster processor. The
details are as follows:

m  The processor has been changed from the PowerPC 604e to the
PowerPC 750GX.

m  The processor clock has been increased from 400 MHz to 1 GHz.

®  The bus clock has been increased from 66.63 MHz to 133.33 MHz.

m  The processor provides a 1 MB level-2 cache running at 1 GHz.
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27



- v Key Features of Product Release for dSPACE Release 4.1 July 2004

Improved I/0 features

Improved
implementation
features

28

m  The board provides 128 MB DRAM:

e 32 MB as application memory instead of 2 MB as with older
board revisions

e 96 MB communication memory
m The board has a new passive cooling system.
m  Speedup depends on the application.

For further information on the technical characteristics, refer to
DS1103 Data Sheet in the DS1103 Hardware Installation and
Configuration document.

Some I/0 components have been modified:
m  Improved ADC unit:

¢ The conversion time of the multiplexed channels has been
improved from 4 ps to 1 ps (16 bit resolution).

e The resolution of the parallel channels has been increased from
12 bit to 16 bit with the same conversion time of 800 ns.

m The resolution of the DAC unit has been increased from 14 bit to
16 bit with the same settling time.

m  The UART of the serial interface is now driven by a PLL with a more
precise baud rate setting.

The DS1103 software provides the following new features:

m  Synchronous triggering of the /O components by software or by
an external signal:

e External start of conversion of all ADCs.
e External update of DAC outputs.
e External strobe for the incremental encoder interface.

This feature is provided by new RTI blocks and RTLib functions. For
details, refer to:

® Synchronizing I/O Features of the Master PPC in the DS7103
Features document

® Synchronizing I/O Unit in the DS1103 RTI Reference
e Synchronous I/O Trigger in the DS1103 RTLib Reference
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The synchronous I/O trigger requires the DS1103 with board
@ revision 09 or later, and RTLib1103 Version 2.0 or later.
Programs that contain the setup functions of the synchronous I/O
trigger, for example ds1103_synci n_tri gger, cannot be executed
on older boards. The trigger setup functions of the /O
components, for example ds1103_adc_tri gger _set up, can be used
in the program but the trigger state parameter must be set to
disabled. Otherwise the program exits with an error message.

m  New RTLib functions for reading positions or delta positions of the
incremental encoder within an interrupt service routine using the
external signal line. For details, refer to:

e ds17103_inc_position_read_immediately
e ds17103_inc_delta_position_read_immediately
e ds1103_inc_counter_rd_immediately

in the DS7703 RTLib Reference.

These functions require DS1103 with board revision 09 or later,
@ and RTLib1103 Version 2.0 or later.
Programs that contain these functions cannot be executed on
older boards. The program exits with an error message.

®m Interrupts have been improved for the use of synchronous I/0
triggering. For details, refer to Interrupts Provided by the DS1103
in the DS1103 Features document.

m There is a new RTLib function for reading from all A/D converters
simultaneously. For details, refer to
ds1103_adc_multi_converter_read in the DS1103 RTLib Reference.

@ This feature requires RTLib1103 Version 2.0 or later.

Programs that contain this function can be executed on all DS1103
board revisions.
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AutoBoot firmware As of board revision DS1103-09 (1 GHz CPU clock, no fan), dSPACE
requirement AutoBoot Firmware Version 2.1 is required. For further information,
refer to Migrating to DS1103 Revision 09 for dSPACE Release 4.1.
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Migrating to DS1103
Revision 09 for dSPACE
Release 4.1

If you already use a DS1103 PPC Controller Board with board revision
DS1103-07 and earlier, note the following points when porting
applications to boards with revision DS1103-09:

m  Programs that were used with older boards must be recompiled.

m  Programs that are compiled using RTLib1103 Version 2.0 and
board revision DS1103-09 are executable on older boards with the
following limitiations:

e The external trigger source functions, for example,
ds1103_synci n_edge_set up, cannot be used.

e The external trigger for the I/O components cannot be disabled
by using the trigger setup functions, for example,
ds1103_adc_trigger_setup.

Programs that use one of the described features affected by these
limitations exit with an error message.
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m  Programs that require the entire computing time of a 1 GHz
DS1103 cause overruns on a 400 MHz board.

m  Due to the increased bus clock, the frequency of all timers has
doubled. The different values apply to Timer, Decrementer and
Timer Interrupt Control functions. The software of these functions
corrects this behavior to keep the timer definitions in an
application unchanged. Because of this, a timer overrun will occur
on the 1 GHz DS1103 for events specified to be triggered at more
than 50% of the maximum timer period defined for a 400 MHz
DS1103. In this case, a higher prescaling rate must be specified.
For further information, refer to ds7703_timerB_init in the DS7103
RTLib Reference.

AutoBoot firmware The dSPACE AutoBoot firmware is located in the on-board flash
memory of the slot CPU inside the expansion box/AutoBox. The
firmware provides the necessary files (for example, application loaders)
to support booting of the expansion box from the slot CPU.

As of board revision DS1103-09 (1 GHz CPU clock, no fan), dSPACE

AutoBoot Firmware Version 2.1 is required.

m  Expansion boxes (including a slot CPU) shipped since dSPACE
Release 4.1 (April 2004) are already equipped with Firmware
Version 2.1. No update is required.

m  Expansion boxes shipped before dSPACE Release 4.1 need a
firmware update. For details, refer to Basics on Updating the
AutoBoot Firmware in the DS1103 Hardware Installation and
Configuration document.
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Software requirements

Key Features of
MTest 1.1 for
AutomationDesk 1.1

MTest is an AutomationDesk add-on for systematic testing of Simulink
and TargetLink models. It consists of a special AutomationDesk project
template to create tests in a predefined structure, like using an
application wizard. It provides an interface to the CTE/ES (Classification
Tree Editor for Embedded Systems) from RazorCat for creating
systematic test data based on the classification tree method. To use the
whole functionality of MTest, you need the following software.

® MATLAB R13 (R13.0.1 and R13 Service Pack 1)
m  dSPACE Release 4.1

m  AutomationDesk 1.1

Optional:

m Targetlink 2.0

m  Simulink Performance Toolbox for using the model coverage.
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TargetLink support

Model and code
coverage

Simulation properties

m  CTE/ES Version 2.3.18 or higher (Copyright by RazorCat
Development GmbH) for using systematic test data.

MTest can be distributed together with an OEM version of the
CTE/ES on demand.

New Features

The main new feature of MTest 1.1 is TargetLink support, in addition
to further new and improved features.

Earlier versions of MTest support testing of Simulink models only.
MTest 1.1 is approved for use with TargetLink 2.0.

This means that you can now use MTest to test a controller model
within various test execution environments. You can analyze the
model implementation in Simulink and its transitions to the TargetLink
model and to TargetLink code. MTest provides test execution
environments for:

®  Model-in-the-loop (MIL) simulation mode
m  Software-in-the-loop (SIL) simulation mode
m  Processor-in-the-loop (PIL) simulation mode

For further information on the simulation modes, refer to the
TargetLink Production Code Generation Guide.

Ideally, tests cover 100% of the test object to guarantee that the
results are relevant under all conditions. The model coverage tool
examines the test flow within a selected subsystem of a Simulink
model according to the specified parameters and variables. With the
code coverage tool, you can examine which parts of the target code
were covered by the test. There are various analyses modes for model
and code coverage which are supported by MTest, for example, the
decision coverage mode for Simulink models or the statement
coverage mode for TargetLink code. For further information, refer to
the AutomationDesk MTest Guide.

The simulation properties which you have specified for a test sequence
can now be reset to the project-specific simulation properties by using
the Refresh Simulation Properties command.
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Online help The online help has been improved to facilitate context-sensitive
access to the data objects displayed in the Result Browser and to the
test execution environment elements.

Preference settings For setting certain MTest options, there is a separate tool that you can
find in the Start menu at dSPACE Tools - AutomationDesk - MTest
Preferences. You can customize various search paths, callback
function handling, and whether the MATLAB output will be dumped.

Demo project The MTest demo folder in
%DSPACE_ROOT%/Demos/AutomationDesk/MTest/ now contains
three projects:
®  Demol.adp shows the handling of Simulink models.
®  Demo2.adp is an example of using a TargetLink model in the

different test execution environments.

m  SampleSession.adp contains the test which you create when you
follow the tutorial instructions in the AutomationDesk MTest
Guide.
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Software requirements

Key Features of
MTest 1.2 for
AutomationDesk 1.1

MTest is an AutomationDesk add-on for systematic testing of Simulink
and TargetLink models. It consists of a special AutomationDesk project
template to create tests in a predefined structure, like using an
application wizard. It provides an interface to the Classification Tree
Editor for Embedded Systems (CTE/ES) from RazorCat for creating
systematic test data based on the classification tree method. To use the
whole functionality of MTest, you need the following software.

® MATLAB R13 (R13.0.1 and R13 Service Pack 1)
m  dSPACE Release 4.1

m  AutomationDesk 1.1

Optional:

m  TargetlLink 2.0 with the TargetLink 2.0 Compatibility Update for
MTest 1.2
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CTE Rule Manager

Data Editor

m  MATLAB support for model verification:
e Simulink Performance Toolbox using MATLAB R13.0.1 or
R13SP1
e Simulink Verification and Validation using MATLAB R14 or
R14SP1
m  CTE/ES Version 2.3.18 or higher (copyright RazorCat Development
GmbH) for using systematic test data.

MTest is supplied together with an OEM version of the CTE/ES on
request.

m  MTest 1.2 can be also used if you have updated TargetLink 2.0
with the MATLAB R14 Compatibility Update for TargetLink 2.0.

m [f you use MTest 1.2 with MATLAB R13 SP2 and R14 SP1, you have
no TargetLink support.
For latest compatibility information of MATLAB R13SP2 and
R14SP1 check http://www.dspace.de/goto?MTest12.

New Features

MTest 1.2 provides the following new and improved features.

If the CTE/ES is open, you can import CTE rules which specify a default
classification tree. With earlier MTest versions, you were able to create
and edit CTE rules using an ASCII editor. With MTest 1.2, you can use
the integrated CTE Rule Manager, which provides a graphical user
interface for this purpose. You can manage rules conveniently and do
not need to learn the syntax of CTE rules.

The Data Editor comes with an improved graphical user interface for

editing signals:

m  New commands to append and delete elements to the signal
course

m  New command to specify gridlines in the pattern window of the
Data Editor

m Improved navigation in the table editor of the Data Editor via
Ctrl + End, Ctrl + Home, and the arrow keys
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m  Improved highlighting of selected cells in the table editor and the
pattern window

Global update of Output data from an executed test can be used as new reference data
reference data for the next test execution. You can copy the output data belonging to
a specified test execution environment to the reference data of the
own or another test execution environment. You can update the
reference data for the entire MTest project with the new Update
Reference Data command.

Improved Properties The Properties dialog of a test element has been improved by moving
dialog of the test the management of corresponding model operation files to an
element additional dialog.
Support of Simulink If your model contains blocks from the Simulink® Model Verification
Model Verification Library, you can now specify a callback function to log the first 30
blocks assertions to the MTest result.
Improved report The contents of an MTest result and the generated report have been
generation improved:

m  The test result contains new data objects for the difference data of
output and reference data, and assertion data provided by model
verification blocks.

m The test and output data in a report are preceded by a tabular
overview of the signals used.

m  The report does not contain diagrams of constant values. These
values are documented only in the tabular overview. Nonconstant
values are also plotted in a diagram.

m If you have specified reference data, test data and reference data
are both plotted in one diagram. In addition, the differences
between the data are plotted in another diagram.

m I you executed the test for several test execution environments
with different output data, there is one result diagram containing
the output data of all test execution environments.

m If your model contains model verification blocks, the first 30
assertions are stored in the report.
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Testing of combined
subsystems

Improved data handling
for code generation

©

m [f you test a TargetLink model, you can specify internal TargetLink
variables, the TargetLink execution time, and the TargetLink stack
size to be logged in the result and the report.

If you have specified a TargetLink model to be tested, you can now
deactivate the TargetLink filter to display non-TargetLink subsystems.
For example, for indirect stimulation it is necessary to test a subsystem
containing both controller and model plant.

Because some target compilers have restrictions on the length of path
names, all relevant data for code generation was copied to a
temporary folder in earlier versions of MTest. With MTest 1.2, the
folder of the test frame is mapped to a logical drive. Compilation is
prepared and performed faster than before.

There must be a free logical drive name (A - 2).

dSPACE Release New Features and Migration ~ December 2004



Notes on the MATLAB
R135P2 Compatibility
Update

The MATLAB R13SP2 Compatibility Update enables you to use dSPACE

Release 4.1 together with MATLAB Release 13 with Service Pack 2. For

simplicity, the term “MATLAB R13SP2" is used throughout the rest of

this document.

m If you are a new dSPACE user, you can start working with MATLAB
R13SP2 and dSPACE Release 4.1.

m If you have used MATLAB R13, R13.0.1, R13SP1, or R13SP1+ and

dSPACE Release 4.1 before, you can update to MATLAB R13SP2.
Models that you have created do not need to be modified.

m If you are installing MATLAB R13SP2 on a computer that already

has an earlier version of MATLAB installed on it, you must install
MATLAB R13SP2 in a new installation folder.
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Support of
DS1103 Revision 09 for
dSPACE Release 4.1

S

Migration

m  After the MATLAB R13SP2 Compatibility Update has been
installed, the interaction between MATLAB and dSPACE software is
configured for MATLAB R13SP2 only. You can uninstall the older
MATLAB release.

m It is not possible to install the MATLAB R13SP2 Compatibility
Update on dSPACE Release 4.1 installations that have already been
updated for MATLAB R14 or MATLAB R14SP1 compatibility.

The MATLAB R13SP2 Compatibility Update includes support for the
DS1103 PPC Controller Board with board revision DS1103-09. You can
install it on one of the following product installations:

m  JdSPACE Release 4.1

m  dSPACE Release 4.1 updated with the DS1103 Revision 09 for
dSPACE Release 4.1

Do not install the DS1103 Revision 09 for dSPACE Release 4.1 after
installing the MATLAB R13SP2 Compatibility Update.

Models created with dSPACE Release 4.1 or dSPACE Release 4.1 with
the DS1103 Revision 09 for dSPACE Release 4.1 do not need to be
modified for use with R13SP2.
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Key Features of the
MATLAB R14
Compatibility Update
for dSPACE Release 4.1

The MATLAB R14 Compatibility Update for dSPACE Release 4.1
enables you to use dSPACE Release 4.1 together with MATLAB,
Simulink, Real-Time Workshop and further products of

The MathWorks R14 Release. For simplicity, the term "MATLAB R14"
is used throughout the rest of this document. MATLAB R14 provides
several new features. This document describes how to use the new
features when working with RTI and RTI-MP. For details on the new
MATLAB features, refer to the MATLAB R14 documentation. Note that
RTI does not support all new MATLAB features. For details on the
limitations that apply when working with the MATLAB R14
Compatibility Update, refer to Limitations in the MATLAB R14
Compatibility Update for dSPACE Release 4.1 on page 65.
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©

General changes
Creating models and
configuring RTI
Handling tasks

Building models

Simulating models

44

m Before you start working with the MATLAB R14 Compatibility
Update, you have to install patches for MATLAB R14. For details,
refer to Real-Time Workshop patch required for code generation
on page 76 and Patch required for correct execution of periodic
tasks on page 76.

®  When you work with the MATLAB R14 Compatibility Update for
dSPACE Release 4.1, it is assumed that you have knowledge in
handling RTI, and that you know the RTI and RTI-MP
Implementation Guide and the RTl and RTI-MP Implementation
Reference. It is also assumed that you know the MATLAB R14
Release Notes for MATLAB, Simulink, and Real-Time Workshop.

The MATLAB R14 Compatibility Update has several new
implementation features, enhancements and changes. Refer to
General Features, Enhancements and Changes on page 45.

MATLAB R14 provides several new features for model creation and
parameterization. Refer to New Features for Creating Models and
Configuring RTI on page 46.

When you work with the MATLAB R14 Compatibility Update, you
should note some changes in task handling. Refer to Changes in Task
Handling on page 54.

The MATLAB R14 Compatibility Update supports some of the new
features of MATLAB R14 for building models. Refer to New Features
for Building Models on page 55.

You should note some changes in MATLAB R14 regarding the
simulation of models. Refer to New Simulation Features on page 61.

dSPACE Release New Features and Migration ~ December 2004



e v Key Features of the MATLAB R14 Compatibility Update for dSPACE Release 4.1 s

General Features,
Enhancements and Changes

The MATLAB R14 Compatibility Update provides the following general
enhancements and changes.

dSPACE Release 4.1 After you install the MATLAB R14 Compatibility Update, dSPACE

support of MATLAB R14 Release 4.1 supports MATLAB R14. This includes all RTI products,
ControlDesk and MLIB. All functions of the RTI products are available
unless otherwise stated. For details on limitations, refer to Limitations
in the MATLAB R14 Compatibility Update for dSPACE Release 4.1 on
page 65, specifically to Real-Time Workshop patch required for code
generation on page 76 and to Patch required for correct execution of
periodic tasks on page 76.

Support of dSPACE The MATLAB R14 Compatibility Update supports exclusively the
release following dSPACE products:

m  dSPACE Release 4.1
m  The DS1103 Revision 09 for dSPACE Release 4.1

@ MTest 1.1 is not supported by the MATLAB R14 Compatibility Update.

Compatibility of RTI RTI models created with dSPACE Release 4.1 or earlier provide full
models functionality when you work with the MATLAB R14 Compatibility
Update. Nevertheless, you should be aware of the limitations
described in Limitations in the MATLAB R14 Compatibility Update for
dSPACE Release 4.1 on page 65.

@ If you save an RTI model with the MATLAB R14 Compatibility Update,
you can no longer use it with earlier dSPACE releases.

RTI MAT file support RTl saves MAT files with the -v6 option to enable users with a MATLAB
R13.x version to work with the MAT files. This applies to

m  RTI's DS2210 and DS2211APU blocksets
m  The layouter in the RTI CAN MultiMessage Blockset's MainBlock
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New Features for Creating
Models and Configuring RTI

This MATLAB Compatibility Update supports many features provided
by MATLAB R14. The following new features for creating a Simulink
model and configuring it for Simulink, Real-Time Workshop, and RTI
are described in detail below:

m  Model Explorer

m  Configuration sets

m Signal & Scope Manager
m Duplicate input ports

m  Environment Controller block

@ For detailed information on features which are not supported by this
MATLAB Compatibility Update, refer to Limitations in the MATLAB R14
Compatibility Update for dSPACE Release 4.1 on page 65.

Model Explorer Configuring RTI  RTI supports the Model Explorer provided by
MATLAB R14. The Model Explorer allows you to locate and configure
parameters in a Simulink model or a Stateflow chart. When you work
with RTI, the Model Explorer helps you to perform the following
actions:

m  Specifying configuration preferences for RTI options
m  Specifying RTI options for a model

m  Configuring RTI blocks with a Simulink mask dialog
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@ MATLAB provides a system of graphics objects for implementing

) visualization functions, for example, figure windows, axes, lines, etc.,
which is called MATLAB Handle Graphics. If an RTl block has a dialog
implemented in MATLAB Handle Graphics, the Model Explorer displays

a link for you to open the dialog with. The following illustration shows
an example:

& Model Explorer [_ O]
File Edit Wiew Tools Add Help
D[+ max[EMNEM 0@ +r][Fraza)
Search: by Block Type | Tvpe: [Fiom | & Search |
Maodel Hierarchy Conterts of: untilled/D522114PU_CR: | Default block dialog: DS2211APU_CRANK_B1
Simulink Root This itg : isplgped in the Model Explorer,
Er[ESinuink oo Name | BlackType | MaskType | Sam.t-pezse use the links belaw to open the stend-alone o
TiBase Workspace - Dpen DS22114PU CRANK B1
g Configuration Preferences ~Open block propeies dialon for D522114PU CRANK B1
Wk stilibm
B 12211
B 12211 2puit
= Bluntitled
& [ Model Workspace
%Eunhgulanon [Active]
Code for untitled
Advics for unitied
1APL_CRANKE_B1
R |4 | 5l
a | ]| ontenis [ SesichResuts FBiervart | Help | =) |
v

Configuring RTI-MP  You can divide a large model into smaller
parts and assign these parts to different CPUs. In this case, you have to
use the Multiprocessor Setup dialog to configure the model for use on

a multiprocessor system. In addition, you must configure the following
options in the main model:

m  All Simulink data import/export options
m  All Simulink and Real-Time Workshop optimization options
m  All Simulink diagnostic options

m  All Simulink and Real-Time Workshop hardware implementation
options

m  The following Real-Time Workshop options:
e The Documentation options on the General page
e All options on the Comments page

e All options on the Symbol page
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e All options on the Custom Code page

e All options on the Debug page

e All options on the Interface page

e The Generate code only option of Real-Time Workshop

When the model is separated, RTI-MP ensures that the configuration
of the main model is transferred to all submodels properly.

@ Model Referencing options are not supported. Refer to Model
referencing is not supported on page 67.

Configuration sets A configuration set is a set of values for your model’s configuration
parameters. You can create several configuration sets containing
different values for any model configuration parameter, and associate
them with the model. You can activate one of the configuration sets.
The active set then contains the current values of the model’s

configuration parameters. There are two different types of
configuration sets:

m  The Configuration Preferences set

®  Model-specific configuration sets

BB Model Explorer

=] B3
Fie Edit View Tools Add Help
[o[smax EmEni7f® DE 40wz
ﬂaea.:h- b Block Type =] Tope: | =1 & Search |
Model Hierarchy | | Contents of: Configuration Preferences  |Solver
& Ea]Simulnk Root T [Uipdaah | | Simviaton i
S & Solver Start time: [0.0 Stop time: fInt
HnConfiguation Preferences 3| | @ 1 ata Inport/Export
“ b @ Dptimization ~Solver option
[+~ gl ti1005demolib :
f e 1005 & Diagnostics Tope: [ Fined-ctep | Solver: [ odea BogackiShanpinel ¥
=1~ Nsmd_1005_s & Hardware Implementation
- [T TR T & Model Referencing ([l R Periodic sample time corstraint: IUn:nnslramad 'I
A5 Configuration [Active] .
- __ ___ o 1 £ Real-Time Warkshop Fired-step size [fundamental sample time]. ID oot
@Adwce fiar zmd_100%_ Tasking mode for periodic sample times: ISingIaTaskmg 'I
~bofEquation Block  — I~ Higher privity value indicates higher task priority
HLogo
| C ] EI
nl S Contents | Search Results Bevert | Help | &pply |
yA
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Configuration Preferences set  In the Configuration Preferences
set, you can specify default values for all model properties, which are
transferred to the model’s configuration set when you create a new
model. When you start MATLAB or activate a different RTI platform,
RTI checks if the settings in the Configuration Preferences set are
suitable for RTI. The following table displays recommended settings for
RTl-relevant properties:

Property Value

Start time 0.0

Stop time Inf

Solver type Fixed-step
Periodic sample time constraint Unconstrained
Fixed step-size # auto
Higher priority value indicates higher task Off

priority

Block reduction optimization Off

Signal storage reuse Off

RTW system target file

rti<xxxx>.tlc

(depending on the
active target)

If the current values differ from the values which are recommended for
RTI, a message dialog is displayed. You can set the recommended
preferences automatically or edit the preferences manually after
closing the message box.

7} RTI - Unsuitable Configuration Preferences [_ T[]

Some Configuration Preferences are unsutable for use with RTL. tis recommended
to adapt the Configuration Preferences.

“ou can do this manually using the Model Exploret or =2t the recommended preference
walues novy by pressing the button 'Set Preferences automatically'.

Please refer to the MATLAS command window to find a list of recommended settings

I~ Danot show this dialog again

oK I Set Preferences automatically
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If RTI detects unsuitable settings in your Preferences Configuration set,
the current and the recommended settings are displayed in the
MATLAB Command Window on MATLAB start-up, for example:

Some Configuration Preferences are unsuitable for use with RTI. It is recommended
to adapt the Configuration Preferences.

Note that, using the Model Explorer, you need to explicitly save manual changes to
the Configuration Preferences to restore them with the next MATLAB start.

- Real-Time Workshop - CUrrent setting recommended secting
RTW systew target file: 'rtill0g.tle! - 'rtiloos.tle!

@ m The Configuration Preferences set is a Simulink feature and
therefore holds the same values independently of the currently
activated RTI platform.

m  The RTI Task Configuration dialog lets you assign priorities to the
different tasks of a model and configure the overrun strategy. You
cannot open the RTI Task Configuration dialog for the
Configuration Preferences set.

Model-specific configuration sets  The model-specific
configuration sets are saved together with the model file. In
MATLAB R14, you can specify different configuration sets for your
model, for example, one for RTI1103, and one for RTI1005. In this
case, for example, if you change from RTI1103 to RTI1005 platform
support, you can simply activate the corresponding configuration set
and continue working with the same model and without altering the
configuration used for RTI1103.

For RTI single-processor models, you can configure RTI options in
active and inactive configuration sets for which you have specified an
RTl<xxxx> target. Of course, you can also perform all standard
Simulink operations on configuration sets, for example:

m Activating a specific configuration set
m  Copying configuration sets within a model and to another model

m  Copying the configuration preferences to a model
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For single-processor models, you can specify the RTI options for the
model-specific configuration either in the Model Explorer or in the
Configuration Parameters dialog. Both methods lead to the same
result.

@ To specify RTI options for multiprocessor systems, you have to use the
Multiprocessor Setup dialog.

If you activate an RTI platform on the General page, for example,
rti1005.tlc, the following RTI-specific pages appear in the Model
Explorer’s dialog:

B Model Explorer =1 E3
File Edit View Tools Add Help
D(imaxENc%HfO B0 4R |[Swaz A
Seaich: [by Black Type | Tupe: | =] [Zf Seach |
WModel Hierarchy | | conterts of: Configurstion Preterences |BentTime Workshap
B @S\mulink Fioot Mame Updathk,| ATl simulation options I RTI general build options | RTI load options | BT variable deseription file options | =
L i Base Workspace & Solver
5"“%55_”"9“'5“5“ Preferences & Data Impor/Export Iritial simulation stat: | RON =l
++- i b & Optimization T
% 1005demalis & Dingresion secution mode: | realtime = |
(= Wlsmd_1005_s! @ Hardware Implementation Time scale factor: [1.0
- i Model Workspace ;
Bphodsl wor @ Moo Rofeencing — 10U0D: || oo o [ =
£ Corfiguration (Active) & Feal-Time Warkshop
--@Code for smd_1005_3! ™ Enable Test Automation Stimulus Enging
% Advice for smd_1005_s! Task Confiuration .. |
F2|Equation Block AT Hel |
t_&]Lugo e
- | Model Parameters
HEIRTI Data
Hlinfo =
~ ] open_sxperiment [ |
Contents [ Gearch Resdts Bevert o | e |
yA

®  You can specify an RTl-specific configuration independently of the
@ RTI platform that is currently activated. For example, while RTI1005
is the currently active platform support, you can create a new
configuration set and configure it for RTI1103 (or any other RTI
platform support) without the need to activate the RTI1103
platform support.

m  Additionally, you can open a model that is configured for a specific
RTI platform while another RTI platform is activated. For example,
while RTI1005 is the currently active platform, you can open a
model that is configured for RTI1103.
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®m You can start an RTl build process only if the RTI platform specified
in the active configuration set is the same as the active platform.
Otherwise, an error message is displayed.

m  RTl task configuration is based on the activated RTI platform and
the active configuration set of a model. Task configuration cannot
be specified for each configuration set separately. Thus, RTI task
configuration is the same for all RTI-specific configuration sets.

®m  You can open the RTI Task Configuration dialog only for an active
configuration set and if the specified target is the same as the
activated platform.

Target-specific default values  If you change the RTl<xxxx> target
in the Configuration Preferences set or in a model-specific
configuration set, target-specific values are reset to their target-
specific default values. All other values remain unchanged.

Signal & Scope RTI fully supports the Signal & Scope Manager, introduced with
Manager MATLAB R14. It helps you manage signal generators and viewers.

@ Signal generators and viewers defined with the Signals & Scope
Manager are not generated into the variable description file (TRC file).

Duplicate input ports RTI and RTI-MP support duplicates of input ports in your model. The
duplicates allow you to simplify block diagrams by eliminating
unnecessary signal lines. In the variable description file (TRC file), they
are displayed as common input ports. RTI-MP checks if the duplicate
input ports are modeled correctly.
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For example, specifying the same input signal with duplicate input
ports as coming from different CPUs is not permitted.

Frorn: master Frorn: slawe
0: slawe 0: master
In1 on Ghannel O In2 [duplicate of In1) on Ghannel: 1
IPCA IPCE
[=yre. shf] [=yre. shf]
Environment Controller RTI supports the Environment Controller block. The Environment
block Controller block lets you create branches of a block diagram that apply

only to simulation or only to code generation.

Eim The Environment Controller block has the following inports:
FETWOUt .

m Sim

m RTW

If the model containing the block is simulated with Simulink, it outputs
the signal at the Sim inport. If code is generated from the model, it
outputs the signal at the RTW inport. The following illustration shows
a simple example of how to use the Environment Controller block with
RTI /0 blocks:

DAC
Ch. i
1 | DSEEI0DAC_BI1_C1

sontrol wariabie ||

S8T peint Frerq | simulmed acua value

Signal PID Controller
Ganarator

Simulated Flant

Seope

Sien e

measured actual vake

Enwironment DE2210MUX_ADC_B1
Controlle:
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Changes in Task Handling

When migrating to the MATLAB R14 Compatibility Update, you have
to note the following changes in task handling.

Handling task priorities MATLAB R14 provides the Higher priority value indicates higher
task priority option on the Solver dialog of the Model Explorer.

E® Model Explorer

=] B3
File Edit View Tooks Add Help
[Djsmax Em=%f® @m4k[cwraza
ﬂSaamh‘ b Block Type =] Tope: | =] [ ssach |
Madel Hisraichy | | canterts of: Configuration Preferences  [Solver
B @S\mulmk Root [~ Simulation tim;
i Wi Base Warkspace Start ime: [0.0 Stop time: [nt
i Configuration Preferences [ 2t Imporl/E sport
= {untited & Optimizstion —Salver aption
- Model Warkspace :
gc P pA i &2 Disgnostics Tope: | Fiveclstep =] Solver: [ oced BogsckiShanpine) x|
~iConfiguration Active) | @y Hordvare Implementation
& Code for untitled & Madel Fieferencing Jf0w0iD. || Periodic sample time constraint [Uncarstrainsd |
- g Aadvice for untitied i
¥ & Peak-Time Workshop Fived step size (fundamental sample time],  [0.001
Taskin i il B
K T Higher pricrity value indicates higher task prioriby
[ At Ehween tasks
ol | i
Contents | Search Results [ I
v

For RTI, you must clear this checkbox. RTI checks for the correct setting
of this checkbox when starting the build process.
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New Features for Building
Models

The MATLAB R14 Compatibility Update supports new features of
MATLAB R14 for building models. This section describes how to use
the following new features with RTI and RTI-MP:

m  Real-Time Workshop’s Custom Code page
m  Hardware Implementation dialog
m Target floating point math environment

m  Shared utilities directory

Custom Code page RTl and RTI-MP support all the settings you can specify in Real-Time
Workshop's Custom Code page.

B Model Explorer =1 E3
File Edit View Tools Add Help
DE(imax ENE%HfORE48|[Tnraza
Search: [by Block Type | Tope: | ~| ] Seach |
Wodel Hierarchy Contents of: untitled/Configuration Real-Time Workshop
B ESWUHW Fioat Name Updateh | General | Comments | Symbols IDebug | Intertace | B (] ¥
- 1 Base Warkspace & Salver Include custon c-code in gensrated:
-8l Configuration Preferences
! % . £ Data lmpot/Export —
- uniide R Dptimization Sl
ﬁModequrkspace @ Diagnostics Header file
B Confinurstion fetive] | |y Hargwore Implementation Initialize function
&k Code for untited & Model Relerencing 00D, Teminate function
@ Advice for unlitled & ReakTims workshop
i~ Include list of additional
Include directoriss:
Inchide dieclories
Source fles
Libraries
I~ Generate code only Buid
ol | 10|
Contents | Search Results Hevert Help | Apply |
yA
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@ m In earlier dSPACE releases, you could already use the RTI User-Code

v file (USR C) to add hand-written C code to your real-time
application. With this MATLAB Compatibility Update, you can use
the settings in the Include custom c-code in generated frame in
Real-Time Workshop’s Custom Code page in addition to the
settings in the RTI User-Code file (USR. C).

m In earlier dSPACE releases, you could already use the RTI User
Makefile (USR. MK) to define extra search paths (for S-functions or
user-defined C source code), user libraries, etc. With this MATLAB
Compatibility Update, you can use the settings in the Include list
of additional frame in Real-Time Workshop’s Custom Code page
instead of, or in addition to, the settings in the RTI User Makefile
(USR. WK).

For RTI-MP, you have to specify the settings in Real-Time Workshop's
Custom Code page of the main model. To have the settings
transferred to a submodel, you have to select the Use Real-Time
Workshop Custom Code settings checkbox on the relevant CPU
pages of the Multiprocessor Setup dialog.

<) untitlo3 - Multiprocessor Setup [_ O[]
Main | master | slave | Advenced | Documentation |
_ Basic options _ Advanced options
Applicstion name: ImasterAppl [ Profile Synchronized Swinging Buffer Communication
Board type: IDS1 005 -

I~ | Tregtasswhemt=rt
Use Real-Time Waorkshop Custom Code seftings

Soiver [ovet Buery -]
Extrapcletion ardet: Iﬁ
Homber Metonls feretions:
Step size: |1— » 0.001
— Submodsl configurstion — Build process
Rename CPLI Buildd Options:
Show submode! “ariable Description File Options:
Task Configuration... Build

dSPACE oK | Cancell el | 2ppl |
P, elp HPIY
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©

If you use Real-Time Workshop’s Custom Code page, you cannot
specify different custom code for each submodel of a multiprocessor
system. If this is required, you must use the RTI User-Code files (USR. C)
and RTI User Makefiles (USR. MK).

RTI supports the settings on the Hardware Implementation dialog,
which lets you specify the characteristics of the hardware to be used to
implement the system represented by your model. The Hardware
Implementation dialog contains the following two groups of

Hardware
Implementation dialog

properties:

m Embedded hardware (simulation and code generation) lets
you specify the properties of the production-type hardware.

m  Emulation hardware (code generation only) lets you specify
the properties of the hardware used to test the code generated
from your model.

3 Model Explorer [ O[]
File Edit Yiew Tools Add Help
D[+ max[EMEM 0@ +r[nraza)
Search: by Block Type | Type: [Constant =l & Sseach |
Model Hierarchy Conterts of: Canfiguration Prefersnces  |Hardware Implementation
=[E9]Simulink. Roct [Hame [Updash | [ Embodiod harduare simlaion and code cenerator
iBase Warkspace & Solver Device type: | Custom =]
S Confguralion Prefeences || Deta o /Expon Murberofbis  cher [ sot 8 e [=
i b £ Oplimization
9k 1t 005demoli & Diagrosiics long:  [32 native word size 2
Tk 1ti1005basedemolin £ Hardware Implementation Byte ordering: |B|g Endian |
= Wil demo1005_ssrial_1 # Model Referencing I0u0ID. || Signed integer division rounds o [ Zera |
i Model Workspace % RealTime Workshop [¥ Shiftright on a signed integer as arthmetic shift
L4y Conliguration [Active]
-~ & Code for demo1005_seri ~Emulation hardware [cods generation only)
- % Advice for demo1 005_se I Hone
- FHDs10055ER_RR
L. F¥s10055ER_sETUP Deviaiype: | Dustom =l
ﬂagmnsggnjx Murnber of bits: char. le— short: l‘ls— int: 32
- HLogo ong |32 nalive: word size 2
Signed integer divisian raunds ta: | Zem |
¥ Shit right on  sigred integer as srthmeti shilt
i — ey ——
| | || Centents | SearchResuls Fiervan el | £l |
v

For details on these Simulink and Real-Time Workshop features, refer

to the MATLAB R14 documentation.

RTI and RTI-MP
support code generation for the following configuration types:

Hardware Implementation configuration
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m  The RTl platform represents the production-type hardware, and no
emulation hardware is used. You have to perform the following
steps for configuration:

e Under Embedded hardware, specify the properties applying to
your dSPACE board.
e Under Emulation hardware, select None.
m  The behavior of arbitrary production-type hardware is emulated on

the RTI platform. You have to perform the following steps for
configuration:

e Under Embedded hardware, specify arbitrary properties.

¢ Under Emulation hardware, specify the properties applying to
your dSPACE board.

The behavior of the hardware specified under Embedded
hardware is emulated on the RTI platform.
If you select an RTI platform on the General page of the Real-Time
Workshop dialog, the following values are automatically configured on
the Hardware Implementation dialog, depending on your dSPACE

board:
DS1005, DS1103,

Property DS1104, DS1401 DS1006
Device type Custom Custom
Number of bits

char 8 8

short 16 16

int 32 32

long 32 32

native word size 32 32
Byte ordering Big Endian Little Endian
Signed integer division rounds to Zero Zero
Shift right on a signed integer as arithmetic shift True True
Emulation hardware (code generation only) None None

RTI and RTI-MP check if the Hardware Implementation settings are

specified correctly.
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@ When you change the RTI system target file of your model to another
RTI platform, for example, from rti1005.tlc to rti1103.tlc, all hardware
characteristics are reset to the values specified in the above table.

Configuring hardware for RTI-MP  When the model is separated,
RTI-MP checks if the system target file specified in the main model’s
configuration set matches the dSPACE board type specified in the
Multiprocessor Setup dialog. For example, if rti1005.tlc is specified in
the configuration set, DS1005 must be specified in the Multiprocessor
Setup dialog. If the settings do not match, model separation is aborted
and an error message is displayed.

For RTI-MP, you cannot specify the Hardware Implementation

@ properties separately for each submodel. When the model is separated
for RTI-MP, the main model’s Hardware Implementation settings are
transferred to the corresponding settings of the submodels.

Target floating point RTI supports the Target floating point math environment option
math environment on the Real-Time Workshop Interface page of the Model Explorer.
B Model Explorer [ O[]
File Edit View Tools Add Help
D[+ muax[ENEHF0 86 +k][zwraz
Search: [by Black Type | Tupe: | ~| & Seach |
Model Hierarchy Contents of: untiied/Canfiguration Real-Time Workshop
Er [ imini Font [ [Mame  [Updaeh | Commenis | Symboks | CustomCoge | Deug | Imerfaos | 4] [ =
giafwu’rw;ﬁ' & Solver i~ Software er
‘_%‘..Eu::tlf:'a s g E:E:ﬂ:grg‘ﬁnml T arget floating point math environment: |ANSI-C Ll
H 8 Model workspace & D " Utility function gener ared Iocation -
TR P .
~hCode for united @ ModelReforening oD, | [ oo
H @Adw:efurunhl\ed & Real Time Warkshap MAT -file variable name modifier: | i B
ﬂunl\tlUE
r~Data exchang
Inteface: | None |
T B — =
Contents Revert Help | Apply |
yA

dSPACE Release New Features and Migration ~ December 2004 59




- v Key Features of the MATLAB R14 Compatibility Update for dSPACE Release 4.1 ammmssmmsss:

With this option, you can specify the floating-point math library
extensions that Real-Time Workshop uses for code generation. If you
specify an RTI platform on Real-Time Workshop's General page, this
property is set to the default value “ANSI-C". This applies to both the
Configuration Preferences set and the model-specific configuration
set.

The availability of math extensions is specific to the compiler's

@ run-time libraries. In general, it is not recommended to use the ISO-C
or GNU extensions. Thus, you should always specify ANSI-C if you do
not have an explicit need to use ISO-C or GNU.

For RTI-MP, the settings specified for the main model are transferred to
all submodels.

Shared utilities The RTI and RTI-MP build process supports the shared utilities

directory directory, which is generally used for model referencing. Although this
MATLAB Compatibility Update does not support model referencing,
you can use the shared utilities directory. For details, refer to the
MATLAB documentation. You can use the shared utilities directory by
selecting “Shared location” from the Utility function generation list
on the Interface page of your model’s configuration set. For RTI-MP,
you have to specify this setting in the configuration set of the main
model. It is transferred to all submodels automatically.
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New Simulation Features

You should note the following changes in MATLAB R14 regarding the
simulation of models.

New ode14x solver RTl and RTI-MP support the new implicit fixed-step continuous ode14x
solver provided with MATLAB R14.

RTl and RTI-MP differ with regard to the dialog where the solver is
specified. For RTI, you have to specify the Extrapolation order and the
Number Newton’s iterations on the Solver dialog of the Model
Explorer.

& Model Explorer =] B3
Fle Edit Yew Tools Add Help

[DzsmaxEm=%70 2@ 4renraza
HSearcI’\ [by Block Type =] Tope: | =] [&f Sesrch |
Model Hierarchy Contents of: untitled/Configuration Solver
E-@Slmuhnk Raoot |Name IUpdalalv [ Simulation tire
B workspace & Solver Start time: [0.0 Stop time: | Int
G Configuration Preferences @y D ata Impor/Enport
& Wunitled £ Optimization [ Salver optior
Model Workspace i 3
r,,, = 4 Diagrostics Tyee: [ Firedstep =] Solver: [[odet 4 [earapolstion] =l
IR, Configuralia 1t Hadware Implementation
- b Cade for untille & Model Refersncing JowniD. | | Peridic sample time canstraint: [ Uncorstrained =l

L B Advice for untitied & RealTime Workshop Fived-sten s FETT foom
wrapolation arder: | 4 ~| Mumber Hewton's iterations: |1
Tasking iz sample times: [ 2o

™ Higher priarity valus indicates higher task priority

L\

I~ &utomatically handle data tiansfers between tasks

N — i
Contents | Search Results Bevert Help £pply,

NN
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For RTI-MP, you have to specify the Extrapolation order and the
Number Newton'’s iterations on the CPU pages of the Multiprocessor

Setup dialog.

7). untitloZ - Multiprocessor Setup

Main | master | slave

— Basic options

Advanced

Documertation |

Application narme:
Board type:
Solver:
< Extrapolstion order:
umber Mewton's iterations:

Step size:

ImasterAppl
IDS1 o0 -

[0 x]

_ &dvanced options
[ Profile Synchronized Swinging Buffer Communication
[T Trest as optional AL

[~ Use Real-Time Wiarkshop Custom Code ssttings

— Submodel configurstion

Rename CPLI
Show submode!
Task Configuration...

— Build process

Buildd Options:
Wariable Description File Options
Buwilcl

Jigpace oK | Cance\l Help | Applyl

To perform external simulation with the MATLAB R14 Compatibility
Update, ensure that the following values are specified on the Interface
page of the Real-Time Workshop dialog in the model configuration

set:
Setting Value
Interface External mode

Transport layer (Any value)

MEX file arguments (Leave empty)

Static memory allocation (Any value)
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The following illustration shows a valid specification of the above

settings for external simulation:

& Madel Explorer
Fle Edt View Tooks Add Help

[ O[]

D[+ muax[ENENHF70 86 +k][zrazd
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Model Hisrarchy
- [ Simulink Foat
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@ Model Referencing [Li]eulin R
& Real-Time Warkshop

< | |

LContents | Search Results

Real-Time Workshop

ol | Comments | Symbols | Custom Code | Debug | Interiace <|> |
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Target floating point math environment: | ANSI-C hd
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Utility fumction generation
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MAT-file variable name madifier. | it_ -

Host/Target intertac

Transport laper: | tepip | MEXfle name: est_comm

ME-file arguments: |
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p | \

™ Generate code only Buid

Revert | Help | Apply

VA

@ There are limitations applying to the support of external simulation.
For details, refer to Restricted support of external simulation on

page 82.
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Unsupported features
of MATLAB R14

Software environment
and compatibility

Limitations in the
MATLAB R14
Compatibility Update
for dSPACE Release 4.1

You should note some limitations when you migrate from dSPACE
Release 4.1 to the MATLAB R14 Compatibility Update for dSPACE
Release 4.1.

There are some new features of MATLAB R14 which are not supported
by this MATLAB Compatibility Update. Refer to Unsupported Features
of MATLAB R14 on page 67.

When you migrate to the MATLAB R14 Compatibility Update, there
are some limitations in the software environment and compatibility.
Refer to Limitations in Software Environment and Compatibility on
page 69.
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Modeling and
configuration

Handling tasks

Building models

Simulating models

Miscellaneous
limitations

66

There are some limitations when you create a model and configure it
for RTI. Refer to Limitations in Creating and Configuring Models on
page 70.

Due to changes in MATLAB R14, there are some limitations in task
handling. Refer to Limitations in Task Handling on page 72.

There are some limitations when you build and download your model.
Refer to Limitations in Building Models on page 76.

When you use the MATLAB R14 Compatibility Update, support for
external simulation is restricted. Refer to Limitations in External
Simulation on page 82.

In addition to the above limitations, there are miscellaneous
restrictions you have to consider when you migrate to the MATLAB
R14 Compatibility Update. Refer to Miscellaneous Limitations on
page 84.
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Unsupported Features of
MATLAB R14

There is no support, or only very restricted support, for the following
new features of MATLAB R14:

m  Model referencing
m  Model Workspaces
m  New task features of MATLAB R14

Model referencing is With Simulink in MATLAB R14, you can include models in other
not supported models as blocks, which is called model referencing. The MATLAB R14
Compatibility Update does not support the model referencing feature
and features based on it. For example, incremental code generation
with Real-Time Workshop is also not supported.

Restricted support of MATLAB R14 provides Model Workspaces, which means that each
Model Workspaces model has its own workspace for storing variable values. For RTI, you
have to take several limitations concerning Model Workspaces into
account:
m  RTI-MP does not support Model Workspaces.
When the model is separated for several CPUs, the Model
Workspaces are not transferred to the submodels.
®  You cannot configure RTI blocks via MATLAB variables which are
specified in Model Workspaces.
These variables need to reside in the MATLAB workspace instead.
®  You cannot make mask and workspace parameters available in the

variable description file if the model uses Model Workspace
variables.

In this case, TRC file generation is aborted, and an error message is
issued.

New task features of RTI does not support the new task features of MATLAB R14. The
MATLAB R14 are not following limitations apply:

supported m  RTI does not make the task priorities known to Simulink and Real-
Time Workshop.
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m  RTI does not support enhanced absolute and elapsed time
computation.

m  RTI does not support the following settings of the Periodic
sample time constraint option on the Solver dialog:

e Ensure sample time independent

e Specified

If you select one of the above settings, RTl issues an error message
and aborts processing.

68 dSPACE Release New Features and Migration ~ December 2004



e v Limitations in the MATLAB R14 Compatibility Update for dSPACE Release 4.1 s

Limitations in Software
Environment and Compatibility

The following limitations apply to the software environment and
compatibility.

MATLAB R13.x is no After you install the MATLAB R14 Compatibility Update for dSPACE
longer supported Release 4.1, your dSPACE installation no longer supports MATLAB
R13.x(R13.0.1, R13SP1 and R13SP1+). If you still need to use MATLAB
R13.x, you must create another installation and switch between them
using the dSPACE Installation Manager.

@ The MATLAB R14 Compatibility Update supports exclusively the
following dSPACE products:

m  dSPACE Release 4.1
m  The DS1103 Revision 09 for dSPACE Release 4.1
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Limitations in Creating and
Configuring Models

The following limitations apply to modeling and configuration.

Inactive controls might In some cases you might find that some controls previously disabled in
be displayed as active the Model Explorer or in the Configuration Parameters dialog are
enabled even if they should not be. This can also affect RTI options
and is due to a problem in Simulink and Real-Time Workshop. For
example, this might occur if:
® A build process fails in Real-Time Workshop
® You use the Revert button of the Model Explorer

Note that due to build checks of RTI and Real-Time Workshop, it is
ensured that models are not built with inconsistent settings.

Display errors in RTI Due to a problem in MATLAB R14, the following display errors can
dialogs occur in RTI dialogs which are implemented as MATLAB Handle
Graphics dialogs:

m With Windows XP, disabled edit fields look enabled.

m  With Windows XP, the background color of dialogs is incorrect.
m  Control names appear slightly outside of frames.

m  Checkboxes have no right border.

m  Frames might be slightly displaced on dialog pages.

m  Text might be truncated at the top.

®  The alignment of controls might be slightly displaced.

@ You can avoid some problems that occur with Windows XP by
[ selecting “Windows Classic” from the Theme list on Windows' Display
Properties dialog.

@ These display errors do not impact the RTI dialogs’ functionality.
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Dialog layout With MATLAB R14, it is not possible to influence the positions of
dialog controls belonging to Real-Time Workshop custom targets like
RTI. The resulting page layout for the RTI options in the Model Explorer
and the Configuration Parameters dialog looks rather untidy, but this
does not affect the functionality.

Migrating old RTI models If an older model is configured for an RTI platform that is no longer
of Texas Instruments supported by dSPACE Release 4.1 (that is, DS1003 and DS1102
DSP based targets models from dSPACE Release 3.5 or earlier), all the values of RTI-
specific properties are lost when the model is migrated to the MATLAB
R14 Compatibility Update. You must reconfigure the RTI options
manually.
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Interrupt-driven
subsystems that access
time

Limitations in Task Handling

The following limitations apply to task handling.

An interrupt-driven subsystem which accesses the time reads the time
value from the base rate task. In earlier MATLAB versions, this time
value was represented by a variable of double type. However, in
MATLAB R14, the time value is represented by two 32-bit counters.
Thus, reading the time value can no longer be performed by atomic
access but must be done in several steps (reading a variable of type
double is not interruptible on all dSPACE platforms). If the
interrupt-driven subsystem interrupts the base rate task while the
latter updates its time value, the interrupt-driven subsystem might
read inconsistent data. The same could happen if the base rate task
interrupts the interrupt-driven task when reading the time. Since
Simulink and Real-Time Workshop do not know the task priorities,
they cannot generate code to ensure data integrity for reading the
time value. For this reason, if your model contains such a constellation,
Real-Time Workshop issues the following message:

Asynchronous task associated with the function-call subsystem
" MyModel / Function-Cal | Subsystem accesses absol ute tine from
the fundanental sanple tinme task without ensuring the integrity
of the value accessed. You can avoid this probl emby assigning
apriority to this asynchronous task via the asynchronous S
function "untitled/ Tinmer Interrupt/S-Functionl'. If you need to
proceed without guaranteeing the integrity of the val ue used
for time, you may set the Diagnostics option "Miltitask rate
transition' to 'warning'.
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It depends on the setting of the Multitask rate transition option on
the Sample Time page whether the message is treated as an error or a

warning.
B Model Explorer [ O[]
File Edit View Tools Add Help
D(imaxENcHfO@n[ 4k |[swaz A
Seaich: [by Black Type | Tupe: | Ef Seach |
hodel Hierarchy | [ Contents of. untitled/Canfiguiation Diagnostics
EE \muEm \:fnk Mame Updatety | Solver | Sample Time IData\ntegrlty Conversion | Cornectivity | Compatiiity | Model Refe « | » |=
é....gﬁz:w:v“;:;f:'mmes & Solver Source block specifies -1 sample time: [warring |
& hntted & Data lmport/E xport Discrete used as continuous warring |
~BiModel Wokspace ggi;x::z: Multask rate ransifion enn =l
ll—l 4 N & Hardware Implementation Single task rate brarsition:
Customize Contents # Modsl Referencing IfOutDfD, | Tasks with equal priority:
[¥ Current Properties & RealTime Workshop
I 4l Properties
I Fixed-Paint Properties
P BIs -
« | o] | Zontents [[Soarch Fesuls Bevert wp | s |
v
Subsystems triggered If a subsystem is triggered by several RTI interrupts (hardware,
by several interrupts software, and/or timer interrupts), Simulink issues the following
warning:

Warning: The function-call subsystem

" conbi ned_i nterrupt s/ Subsystem has mul tiple asynchronous
triggers that do not specify priority. Data integrity will not
be maintained if these triggers can preenpt one another.

Simulink always issues the above warning, because RTl does not make

@ the task priorities known to Simulink. Refer to New task features of
MATLAB R14 are not supported on page 67. In the case of such a
modeling constellation, you must configure the priorities of the
involved tasks to have the same value.
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Using the Simulink In the case of data transfer between tasks, the Simulink Rate Transition
Rate Transition block block shows the behavior described below if the task priorities are
equal or unknown to Simulink and Real-Time Workshop (as is currently
the case with RTI, refer to New task features of MATLAB R14 are not
supported on page 67). The behavior depends on the setting of the
Block reduction optimization checkbox on the Optimization dialog:

& Model Explorer [_ O]
Fle Edit Yiew Tosls Add Help

Dgf+maxEMcasf0mo4m[twaz A

Search: by Block Type | Tpe: | =] [Ef Search |
Maodel Hierarchy 4 | | Cortents of: untitled/Configuration Optimization
B @Simuhnk Roat Name Updateh i ‘and code QereT=Eay
BiBase Warkspace £ Solver IV Block reduction optimization [V Conditional input branch execution
g Configuration Preferences | | gy by Import/E wport lement logic signals atolean data [vs. double). ¥ Signal storage reuse
=) Bhuntitied N Dpiimization

: I~ Inline parameters Configure ..
Ll Model workspace | [ P onfigure

; £ Diagnostic
ity Configuration [Active) 4 Hardware Implamentation

i~ Code for uniiled _lll @ Model Referencing IOuaD.

Application lfespan (daps) finf

4 3 ~Code generation

| @ RealTime workshop ?
[y Ca— ¥ Enable local block outputs [V Reuse block outputs
- [¥ Current Propertiss I™ lanore integer downcasts in folded sxpressions ¥ [rline invariant sionals
(-7 Al Properties ¥ Eliminate superfluous temporary variables (Expression folding]

™ Fived-Point Properties Laop unioling threshold: |5

R [l Lzl
Contents | Search Resulls Beven L=ty | 20l |

VA

=1

m  Block reduction optimization is disabled:

The Simulink Rate Transition block switches to the Copy mode and
generates the corresponding code for data transfer. However, the
data transfer code generated by Real-Time Workshop ensures data
integrity only if both tasks have the same priority, and cannot
interrupt each other. If you use the Rate Transition block for data
transfer from or to interrupt-driven tasks, you must configure the
priorities of the involved tasks to fulfill this condition.

m  Block reduction optimization is enabled:
The Simulink Rate Transition block switches to the NoOp mode.

Note that RTI does not support the Block reduction option. This
mode can therefore be used only for Simulink simulations.
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@ It is recommended to use the Simulink Rate Transition block only for
data transfer between periodic tasks. For protected data transfer from,
to, or between interrupt-driven tasks, it is recommended to use the
rate transition blocks from the RTI TaskLib.

[FlLibrary: rtitasklib =1 3

Eile Edit Yew Fomat Help

I
DS1005 Boad DS4120 Board 1
St Imem Intemupt [NTPO
fureticng)
Interrun source It f=r Backgmund Task
RUNM FAUSE STOFP

Task Trnstion Task Transtion Tirne-Trigger
{double bufferwiite) {no butfer)

Task Trnstion
fovoe e e
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Real-Time Workshop
patch required for code
generation

Patch required for
correct execution of
periodic tasks

76

Limitations in Building Models

The following limitations apply to the build process.

Due to problems in Real-Time Workshop, the code generated for your
model might be incorrect and the real-time application might not
work properly. The following problems are known:

m Code generated for blocks residing in a triggered subsystem on the
topmost level of the model is duplicated into the code of all
interrupt-driven subsystems of the model. The following RTI blocks
are known to be affected by this problem:

e Most of the RTI I/O blocks
¢ The RTI Data Capture block from RTI's Extras Library
¢ The Time-Trigger Set block from the RTI's TaskLib

®m It can occur that Real-Time Workshop does not generate code for
blocks inside an atomic subsystem. This might be influenced by the
following parameters:

¢ The setting of the RTW system code parameter of the atomic
subsystem.

e The atomic subsystem contains one or more sample times.

e The atomic subsystem resides inside an interrupt-driven
subsystem.

The MathWorks provides a patch that fixes most of these problems.
You have to install the patch to work properly with RTI. You can
download the patch under
http://www.mathworks.com/support/solutions/data/
1-OGY14.html?solution=1-0GY14.

If a model contains several periodically executed tasks and at least one
asynchronous task, the periodically executed tasks may be calculated
with an incorrect sample time. This applies to tasks with the following
sample times:

tg > 255 * fixed-step size of the model
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Code generation problem
for interrupt-driven
subsystems

Block or subsystem
names containing a “/”

Dimension of Demux
block output signals

The MathWorks provides a patch that fixes this problem. You can
download the patch under
http://www.mathworks.com/support/solutions/data/
1-P36G8.html?solution=1-P36G8.

Due to a problem in Real-Time Workshop, a situation can arise in
which the code generated for interrupt-driven subsystems would not
be called in the real-time application. This happens only in some
specific modeling cases. RTI checks if this problem occurs and aborts
the build process with the following error message:

SUMMARY: Encount ered separate Qutput and Update functions for
triggered subsystem

DETAILS: Due to an internal problemin Real-Tinme Wrkshop,
separate Qutput and Update functions are generated for the
triggered subsystem

--> <subsyst em nane>

The absence of a conbined QutputUpdate function prevents RTI
fromtriggering the subsystem code by Hardware or Software
Interrupt blocks, or by the Background bl ock. To work around
this problemtry inserting unity Gain blocks after the inports
of the affected subsystem

Existing ControlDesk experiments may access block signals or
parameters where the blocks or subsystems have a "/" in the model
path they reside in. When you migrate to MATLAB R14, you have to
recreate the connections to or from these blocks or subsystems if you
want to access variables which reside in the path concerned. This
limitation results from a problem in Simulink. It applies to MLIB or
Python accordingly.

Due to a problem in Real-Time Workshop, output signals from Demux
blocks have incorrect dimensions in the variable description file (TRC
file) if the input signal of the Demux block is a directed vector of the
type 1xN or Nx1.
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N

Consider the following example model:

red

[3nd] [2x1]

hlue
Dermux
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Gain1

areen >

W Gain?
vellow
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Demux2
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Gaing

The following table compares the dimensions of the above signals in
the model to their dimensions in the variable description file (TRC file):

Dimension in the

Dimension in the

white

Vector of length 2

Signal Name Model TRC File

red Scalar [3x1] (incorrect)
blue [2x1] [3x1] (incorrect)
green/yellow Scalar [1x2] (incorrect)
black Scalar Scalar

Vector of length 2

The black and white signals have the correct dimensions in the variable

description file (TRC file) because they are undirected vectors.

The following problems result from incorrect dimensions in the
variable description file (TRC file):

m  When you migrate to MATLAB R14, you may have to recreate

some connections in ControlDesk layouts.

This applies to accesses from MLIB or Python accordingly.

m  Superfluous elements of the Demux block’s output signals may

point to data of other blocks or other memory units.
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Vectorial block Due to an intentional change in Real-Time Workshop, vectorial block
parameters parameters with n elements (row or column vectors) are no longer
interpreted as a matrix, but as a vector of length n. As a result, all
dimension-specific data in the variable description file (TRC file)
generated with MATLAB R14 differs from the data generated with
MATLAB R13.

For example, if you want to access the mth element of the myVec
vector, you have to use myVec[m] instead of myVec[m][1].

You may have to recreate all connections between vector elements to
ControlDesk instruments in existing ControlDesk experiments. In a
similar way, you may have to adapt MLIB and Python scripts.

@ This limitation applies only to parameters, not to signals.

Real-Time Workshop/ Due to changes in MATLAB R14, the handling of custom code in
Stateflow Custom Code Stateflow has changed.
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With R13 and earlier versions of MATLAB, you can add custom code to
a Stateflow chart directly in the so-called Real-Time Workshop target
of the Stateflow chart. With MATLAB R14, you have to specify this
custom code using the Custom Code settings of Real-Time Workshop:

FS Model Explorer =] B3
Fie Edit Yiew Iools Add Help
[DesmaxEm=%Hf® @m4k[craza
ﬂSaamh‘ b Block Type =] Tupe: | = (& Search |
Madel Hisraichy Cantents of; untilled/Configuration Real-Time Workshop
B[] Simuiink. Fioot [Hame [Updatet | Generl | Comments | Symboks | Eusiom Codel IDehug | Interface | R ¥
é“"gamwmkwaﬂa & Sabver ~Include custam c-code in generated
-4 Configuration Preferences
E| ﬂ ion & Data Impart/Export Saurce file
urile! & Optimization SamEale
- By Mocel workspass @ Disgrostios Header fis
&8 Configuration [Active) & Hardware Implementation Initialize: furction
&b Code for untitied & Modsl Referercing WO, Teminate function
- G Advice for untitied & ReakTima Workshop
Include list of additional
Includs dirsctories:
Include diectories
Source files
Libraries
I~ Generate code only Build
ol | 10|
Contents | Search Results Hevert Help | Apply |
A

If you open an existing model created with a Simulink version earlier
than Simulink 6.0 (R14), Simulink automatically transfers the settings
from the Stateflow chart to the Custom Code settings of Real-Time
Workshop.

For RTI-MP, you must now use the Use Real-Time Workshop Custom
Code settings checkbox on the CPU pages of the Multiprocessor
Setup dialog to configure the CPUs for which the Real-Time Workshop
custom code settings are used.

Compiler options Due to a problem in Real-Time Workshop, you cannot use compiler
containing assignments options which contain an assignment of the format OPTI ON=val ue. If
you do, the build process is aborted and the following error message is
displayed:

Error using ==> RTW makertw. make rtw

Qperands to the || and && operators nust be convertible to
I ogi cal scal ar val ues.
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SimMechanics Blockset The generated SimMechanics code uses functions from st di o. h, for
is not supported for example, printf (). The DS1006 compiler does not support these
DS1006 functions.

@ This limitation does not apply to PowerPC systems using the Microtec
compiler (DS1005, DS1103, DS1104, DS1401).
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Limitations in External
Simulation

The following limitations apply to external simulation.

Restricted support of Due to problems in Simulink and Real-Time Workshop, external
external simulation simulation is subject to the following limitations:

m External simulation cannot be used with RTI-MP.

m  For external simulations with RTI (single processor), you have to
perform the following steps:

1. Remove the no_ext_comm dl| from the MATLAB memory by
entering cl ear all orclear functions inthe MATLAB Command
Window.

2. Renametherti_commdl| inno_ext_conmdll.Therti_conmdll
resides in the following path:

<DSPACE_RQOT>\ MATLAB\ RTI <xxxx>\ M

If you start the external simulation without performing the above
DLL renaming steps, Simulink issues the following error message:

Error occurred while executing External Mde MEX-file
"no_ext_comm: No external node support for the current
Real - Ti me Wr kshop target

®m  You cannot perform external simulation if your model contains
Stateflow variables with the following characteristics:

¢ The variables are not assigned to a specific Stateflow chart but
to the model.

e The scope of the variables is set to ‘exported’.

In this case, the build process aborts during code generation with
the following error messages:

Error: File: D\ MATLAB\R14\rtwhc\tlc\mmglobal maplib.tlc Line: 3949 Colum: 18
Unabl e to find SL_ExtMdeType within the Data scope

Error: File: D\ NMATLAB\R14\rtwhc\tlc\mmglobal maplib.tlc Line: 3949 Colum: 36
The == and != operators can only be used to conpare val ues of the sane type
Error: File: D\ MATLAB\R14\rtwhc\tlc\mmextnodemaplib.tlc Line: 115 Colum: 18
Unabl e to find SL_ExtMdeType within the Data scope

Error: File: D\ MATLAB\R14\rtwhc\tlc\mmextnodemaplib.tlc Line: 115 Col um: 36
The == and != operators can only be used to conpare val ues of the sane type
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@ You cannot specify the RTI platform using the BOARD=<boar d_nane>
command. As a result, you can perform external simulation for
ControlDesk’s Working Board only.
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Accessing
RTI/RTI blocksets via
MATLAB Start button

©

Miscellaneous Limitations

In addition to the above limitations, there are miscellaneous
restrictions you have to consider when you migrate to the MATLAB
R14 Compatibility Update.

Due to a problem in MATLAB R14, RTl and the RTI blocksets may not
be accessible via the MATLAB Start button (formerly known as Launch
Pad in R13.x).

In the following cases, you can access RTI and the RTI blocksets via the
MATLAB start button:

m  After changing the RTl<xxxx> platform

m  [f several RTl<xxxx> platforms are installed and the following
dialog opens at MATLAB start-up:

) Select dSPACE RTI Platform Support [_[]

dSPACE Real-Time Interface (RTl) is installed for several hardware platforms
Pleaze select which specific RTloooos platform support you wish to use now.

TIP:

You can change to anather RTI platform support at amy time by using the RTI=xcee command
For example, to change to RTHO00S (platform DS1005) type at the MATLAB prompt:

== rti1005

[~ Do nat show this dialog sgain

RTIO0S | RTI 006 | RTH103 | RTI104 | RTH 401 |
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Check for Updates

Model Advisor
messages

Error messages
concerning S-function
upgrades

@

dSPACE Release New Features and Migration

MATLAB R14 allows you to check if more recent versions of

The MathWorks products are available. The check for product updates
also includes dSPACE products, for example, RTI, RTI blocksets, MLIB,
etc. which are not products of The MathWorks. The result of the check
for dSPACE product updates is therefore "not found". This is not a
malfunction of your installation.

Check for Updates
Allof your installed products are up to date
Procuct Installed Yersion Avvailahle Version |

MATLAE 7.0 g to clate -

MATLAB Report Generator 20 U to date

Simulink 6.0 U to date

Real-Time Yyarkshap 6.0 [Hia ta clate

Stateflow 6.0 U to date

=tateflow Coder 6.0 Lk 1o clate

GSPACE RTI for Multiprocessor Systems RTI-MP 205 Mot found

SPACE Real-Time Interface (RTHO0E) 515 Mot found

dZPACE RTI FlexRay Blockset 215 Mot found

dZPACE RTILIM Blocksst 205 Mot found

dSPACE MotionDesk Blockset 115 Mot found

dSPACE RTI Bypass Blockset 115 Mot found

cSPACE RTI CAN Blockset 255 Mot found LI
| Gita The Mathivorks VWeb Store | Close |

With MATLAB's Model Advisor, you can analyze your model to
configure Simulink and Real-Time Workshop appropriately. Since the
Model Advisor is a tool from The MathWorks, it cannot take into
account RTI specifics. Therefore, the Model Advisor may issue tips
which are unsuitable or inapplicable for RTI. Double-check against the
RTI documentation in case of doubt.

If you select “error” or “warning” from the S-function upgrades
needed list on the Compatibility page of the Diagnostics dialog, an
error message or warning may be displayed for RTI blocks. You can
ignore these messages.

It is recommended to select “none” or “warning” from the
S-function upgrades needed list.
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Key Features of the
MATLAB R14SP1
Compatibility Update
for dSPACE Release 4.1

The MATLAB R14SP1 Compatibility Update for dSPACE Release 4.1
enables you to use dSPACE Release 4.1 together with MATLAB,
Simulink, Real-Time Workshop and further products of

The MathWorks R14 with Service Pack 1. For simplicity, the term
"MATLAB R14SP1" is used throughout the rest of this document. For
details on MATLAB R14SP1, refer to the MATLAB R14SP1
documentation. The MATLAB R14SP1 Compatibility Update provides
the same RTI functionality as the MATLAB R14 Compatibility Update,
for example, support of the Model Explorer, Configuration Sets, etc.
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This chapter and the chapter Limitations in the MATLAB R14SP1
@ Compatibility Update for dSPACE Release 4.1 contain all information
relevant for users who update directly from MATLAB R13.x to MATLAB
R14SP1, without installing MATLAB R14. If you update from R13.x to
R14SP1, you do not need to read the chapters about the MATLAB R14
Compatibility Update. If you update from R14 to R14SP1, the changes
mentioned in the next paragraph might be of interest to you.

The following key features are new or have changed compared with
the MATLAB R14 Compatibility Update:

B dSPACE Release 4.1 support of MATLAB R14SP1 on page 90
m  Stateflow test point on page 99
m  Code Reuse on page 106

If you already know the MATLAB R14 Compatibility Update, and are
now switching to MATLAB R14SP1, it might be sufficient for you to
read only the above sections.

Note that RTI does not support all new MATLAB features. For details
on the limitations that apply when working with the MATLAB R14SP1
Compatibility Update, refer to Limitations in the MATLAB R145P1
Compatibility Update for dSPACE Release 4.1 on page 113.

@ m Before you start working with the MATLAB R14SP1 Compatibility
Update, you should install patches for MATLAB R14SP1. You can
find information on the recommended patches on
http://www.dspace.de/goto?MLCU_R14SP1.

m  When you work with the MATLAB R14SP1 Compatibility Update
for dSPACE Release 4.1, it is assumed that you have knowledge in
handling RTI, and that you know the RTI and RTI-MP
Implementation Guide and the RTI and RTI-MP Implementation
Reference. It is also assumed that you know the MATLAB R14SP1
Release Notes for MATLAB, Simulink, and Real-Time Workshop

General changes The MATLAB R14SP1 Compatibility Update has several new
implementation features, enhancements and changes. Refer to
General Features, Enhancements and Changes on page 90.

88 dSPACE Release New Features and Migration ~ December 2004



- v Key Features of the MATLAB R14SP1 Compatibility Update for dSPACE Release 4.1 s

Creating models and MATLAB R14SP1 provides several new features for model creation and
configuring RTI parameterization. Refer to New Features for Creating Models and
Configuring RTI on page 92.

Handling tasks When you work with the MATLAB R14SP1 Compatibility Update, you
should note some changes in task handling. Refer to Changes in Task
Handling on page 100.

Building models The MATLAB R14SP1 Compatibility Update supports some of the new
features of MATLAB R14 for building models. Refer to New Features
for Building Models on page 101.

Simulating models You should note some changes in MATLAB R14SP1 regarding the
simulation of models. Refer to New Simulation Features on page 108.
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General Features,
Enhancements and Changes

The MATLAB R14SP1 Compatibility Update provides the following
general enhancements and changes.

dSPACE Release 4.1 After you install the MATLAB R14SP1 Compatibility Update, dSPACE
support of Release 4.1 supports MATLAB R14SP1. This includes all RTI products,
MATLAB R14SP1 ControlDesk and MLIB. All functions of the RTI products are available
unless otherwise stated. For details on limitations, refer to Limitations
in the MATLAB R145P1 Compatibility Update for dSPACE Release 4.1
on page 113.
The MATLAB R14SP1 Compatibility Update can be installed on one of
the following dSPACE Release 4.1 installations:

m  dSPACE Release 4.1
If you update dSPACE Release 4.1 with the MATLAB R14SP1

Compatibility Update, the DS1103 Revision 09 for dSPACE Release
4.1 is supported.

@ Do not install the DS1103 Revision 09 for dSPACE Release 4.1
again.

m  dSPACE Release 4.1 updated with the DS1103 Revision 09 for
dSPACE Release 4.1

m  dSPACE Release 4.1 updated with the MATLAB R13SP2
Compatibility Update

m  dSPACE Release 4.1 updated with the MATLAB R14 Compatibility
Update

m  After you install the MATLAB R14SP1 Compatibility Update for
@ dSPACE Release 4.1, your dSPACE installation no longer supports
MATLAB R13.x (R13.0.1, R13SP1, R13SP1+, and R13SP2) and
MATLAB R14. If you still need to use MATLAB R13.x or R14, you
must create another installation and switch between them using
the dSPACE Installation Manager.

90 dSPACE Release New Features and Migration ~ December 2004



- v Key Features of the MATLAB R14SP1 Compatibility Update for dSPACE Release 4.1 s

m  MTest 1.1 is not supported by the MATLAB R14SP1 Compatibility
Update. It is disabled during the installation of the MATLAB
R14SP1 Compatibility Update.

Compatibility of RTI RTI models created with dSPACE Release 4.1 or earlier provide full
models functionality when you work with the MATLAB R14SP1 Compatibility
Update. Nevertheless, you should be aware of the limitations
described in Limitations in the MATLAB R14SP1 Compatibility Update
for dSPACE Release 4.1 on page 113.

@ If you save an RTI model with the MATLAB R14SP1 Compatibility
Update, you can no longer use it with earlier dSPACE releases.

RTI MAT file support RTI saves MAT files with the -v6 option to enable users with a MATLAB
R13.x version to work with the MAT files. This applies to

m RTI's DS2210 and DS2211APU blocksets
m  The layouter in the RTI CAN MultiMessage Blockset's MainBlock

RTI FlexRay Blockset The MATLAB R14SP1 Compatibility Update supports the RTI FlexRay
support Blockset.

Support of the RTI FlexRay Blockset depends not only on MATLAB, but

@ requires the DECOMSYS tools as well. Up to the time of the MATLAB
R14SP1 Compatibility Update release, no DECOMSYS tools released
for MATLAB R14SP1 were available. Contact DECOMSYS GmbH for
appropriate versions of the DECOMSYS tools.
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New Features for Creating
Models and Configuring RTI

This MATLAB Compatibility Update supports many features introduced
with MATLAB R14. The following new features for creating a Simulink
model and configuring it for Simulink, Real-Time Workshop, and RTI
are described in detail below:

m  Model Explorer

m  Configuration sets

m Signal & Scope Manager
m Duplicate input ports

m  Environment Controller block

@ For detailed information on features which are not supported by this
MATLAB Compatibility Update, refer to Limitations in the MATLAB
R14SP1 Compatibility Update for dSPACE Release 4.1 on page 113.

Model Explorer Configuring RTI  RTI supports the Model Explorer introduced with
MATLAB R14. The Model Explorer allows you to locate and configure
parameters in a Simulink model or a Stateflow chart. When you work
with RTI, the Model Explorer helps you to perform the following
actions:

m  Specifying configuration preferences for RTI options
m  Specifying RTI options for a model

m  Configuring RTI blocks with a Simulink mask dialog
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@ MATLAB provides a system of graphics objects for implementing

) visualization functions, for example, figure windows, axes, lines, etc.,
which is called MATLAB Handle Graphics. If an RTl block has a dialog
implemented in MATLAB Handle Graphics, the Model Explorer displays

a link for you to open the dialog with. The following illustration shows
an example:

& Model Explorer [_ O]
File Edit Wiew Tools Add Help
D[+ max[EMNEM 0@ +r][Fraza)
Search: by Block Type | Tvpe: [Fiom | & Search |
Maodel Hierarchy Conterts of: untilled/D522114PU_CR: | Default block dialog: DS2211APU_CRANK_B1
Simulink Root This itg : isplgped in the Model Explorer,
Er[ESinuink oo Name | BlackType | MaskType | Sam.t-pezse use the links belaw to open the stend-alone o
TiBase Workspace - Dpen DS22114PU CRANK B1
g Configuration Preferences ~Open block propeies dialon for D522114PU CRANK B1
Wk stilibm
B 12211
B 12211 2puit
= Bluntitled
& [ Model Workspace
%Eunhgulanon [Active]
Code for untitled
Advics for unitied
1APL_CRANKE_B1
R |4 | 5l
a | ]| ontenis [ SesichResuts FBiervart | Help | =) |
v

Configuring RTI-MP  You can divide a large model into smaller
parts and assign these parts to different CPUs. In this case, you have to
use the Multiprocessor Setup dialog to configure the model for use on

a multiprocessor system. In addition, you must configure the following
options in the main model:

m  All Simulink data import/export options
m  All Simulink and Real-Time Workshop optimization options
m  All Simulink diagnostic options

m  All Simulink and Real-Time Workshop hardware implementation
options

m  The following Real-Time Workshop options:
e The Documentation options on the General page
e All options on the Comments page

e All options on the Symbol page
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e All options on the Custom Code page

e All options on the Debug page

e All options on the Interface page

e The Generate code only option of Real-Time Workshop

When the model is separated, RTI-MP ensures that the configuration
of the main model is transferred to all submodels properly.

@ Model Referencing options are not supported. Refer to Model
referencing is not supported on page 115.

Configuration sets A configuration set is a set of values for your model’s configuration
parameters. You can create several configuration sets containing
different values for any model configuration parameter, and associate
them with the model. You can activate one of the configuration sets.
The active set then contains the current values of the model’s

configuration parameters. There are two different types of
configuration sets:

m  The Configuration Preferences set

®  Model-specific configuration sets

BB Model Explorer

=] B3
Fie Edit View Tools Add Help
[o[smax EmEni7f® DE 40wz
ﬂaea.:h- b Block Type =] Tope: | =1 & Search |
Model Hierarchy | | Contents of: Configuration Preferences  |Solver
& Ea]Simulnk Root T [Uipdaah | | Simviaton i
S & Solver Start time: [0.0 Stop time: fInt
HnConfiguation Preferences 3| | @ 1 ata Inport/Export
“ b @ Dptimization ~Solver option
[+~ gl ti1005demolib :
f e 1005 & Diagnostics Tope: [ Fined-ctep | Solver: [ odea BogackiShanpinel ¥
=1~ Nsmd_1005_s & Hardware Implementation
- [T TR T & Model Referencing ([l R Periodic sample time corstraint: IUn:nnslramad 'I
A5 Configuration [Active] .
- __ ___ o 1 £ Real-Time Warkshop Fired-step size [fundamental sample time]. ID oot
@Adwce fiar zmd_100%_ Tasking mode for periodic sample times: ISingIaTaskmg 'I
~bofEquation Block  — I~ Higher privity value indicates higher task priority
HLogo
| C ] EI
nl S Contents | Search Results Bevert | Help | &pply |
yA
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Configuration Preferences set  In the Configuration Preferences
set, you can specify default values for all model properties, which are
transferred to the model’s configuration set when you create a new
model. When you start MATLAB or activate a different RTI platform,
RTI checks if the settings in the Configuration Preferences set are
suitable for RTI. The following table displays recommended settings for
RTl-relevant properties:

Property Value

Start time 0.0

Stop time Inf

Solver type Fixed-step
Periodic sample time constraint Unconstrained
Fixed step-size # auto
Higher priority value indicates higher task Off

priority

Block reduction optimization Off

Signal storage reuse Off

RTW system target file

rti<xxxx>.tlc

(depending on the
active target)

If the current values differ from the values which are recommended for
RTI, a message dialog is displayed. You can set the recommended
preferences automatically or edit the preferences manually after
closing the message box.

7} RTI - Unsuitable Configuration Preferences [_ T[]

Some Configuration Preferences are unsutable for use with RTL. tis recommended
to adapt the Configuration Preferences.

“ou can do this manually using the Model Exploret or =2t the recommended preference
walues novy by pressing the button 'Set Preferences automatically'.

Please refer to the MATLAS command window to find a list of recommended settings

I~ Danot show this dialog again

oK I Set Preferences automatically
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If RTI detects unsuitable settings in your Preferences Configuration set,
the current and the recommended settings are displayed in the
MATLAB Command Window on MATLAB start-up, for example:

Some Configuration Preferences are unsuitable for use with RTI. It is recommended
to adapt the Configuration Preferences.

Note that, using the Model Explorer, you need to explicitly save manual changes to
the Configuration Preferences to restore them with the next MATLAB start.

- Real-Time Workshop - CUrrent setting recommended secting
RTW systew target file: 'rtill0g.tle! - 'rtiloos.tle!

@ m The Configuration Preferences set is a Simulink feature and
therefore holds the same values independently of the currently
activated RTI platform.

m  The RTI Task Configuration dialog lets you assign priorities to the
different tasks of a model and configure the overrun strategy. You
cannot open the RTI Task Configuration dialog for the
Configuration Preferences set.

Model-specific configuration sets  The model-specific
configuration sets are saved together with the model file. In

MATLAB R14SP1, you can specify different configuration sets for your
model, for example, one for RTI1103, and one for RTI1005. In this
case, for example, if you change from RTI1103 to RTI1005 platform
support, you can simply activate the corresponding configuration set
and continue working with the same model and without altering the
configuration used for RTI1103.

For RTI single-processor models, you can configure RTI options in
active and inactive configuration sets for which you have specified an
RTl<xxxx> target. Of course, you can also perform all standard
Simulink operations on configuration sets, for example:

m Activating a specific configuration set
m  Copying configuration sets within a model and to another model

m  Copying the configuration preferences to a model
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For single-processor models, you can specify the RTI options for the
model-specific configuration either in the Model Explorer or in the
Configuration Parameters dialog. Both methods lead to the same
result.

@ To specify RTI options for multiprocessor systems, you have to use the
Multiprocessor Setup dialog.

If you activate an RTI platform on the General page, for example,
rti1005.tlc, the following RTI-specific pages appear in the Model
Explorer’s dialog:

B Model Explorer =1 E3
File Edit View Tools Add Help
D(imaxENc%HfO B0 4R |[Swaz A
Seaich: [by Black Type | Tupe: | =] [Zf Seach |
WModel Hierarchy | | conterts of: Configurstion Preterences |BentTime Workshap
B @S\mulink Fioot Mame Updathk,| ATl simulation options I RTI general build options | RTI load options | BT variable deseription file options | =
L i Base Workspace & Solver
5"“%55_”"9“'5“5“ Preferences & Data Impor/Export Iritial simulation stat: | RON =l
++- i b & Optimization T
% 1005demalis & Dingresion secution mode: | realtime = |
(= Wlsmd_1005_s! @ Hardware Implementation Time scale factor: [1.0
- i Model Workspace ;
Bphodsl wor @ Moo Rofeencing — 10U0D: || oo o [ =
£ Corfiguration (Active) & Feal-Time Warkshop
--@Code for smd_1005_3! ™ Enable Test Automation Stimulus Enging
% Advice for smd_1005_s! Task Confiuration .. |
F2|Equation Block AT Hel |
t_&]Lugo e
- | Model Parameters
HEIRTI Data
Hlinfo =
~ ] open_sxperiment [ |
Contents [ Gearch Resdts Bevert o | e |
yA

®  You can specify an RTl-specific configuration independently of the
@ RTI platform that is currently activated. For example, while RTI1005
is the currently active platform support, you can create a new
configuration set and configure it for RTI1103 (or any other RTI
platform support) without the need to activate the RTI1103
platform support.

m  Additionally, you can open a model that is configured for a specific
RTI platform while another RTI platform is activated. For example,
while RTI1005 is the currently active platform, you can open a
model that is configured for RTI1103.

dSPACE Release New Features and Migration ~ December 2004 97




- v Key Features of the MATLAB R14SP1 Compatibility Update for dSPACE Release 4.1 ammss

®m You can start an RTl build process only if the RTI platform specified
in the active configuration set is the same as the active platform.
Otherwise, an error message is displayed.

m  RTl task configuration is based on the activated RTI platform and
the active configuration set of a model. Task configuration cannot
be specified for each configuration set separately. Thus, RTI task
configuration is the same for all RTI-specific configuration sets.

®m  You can open the RTI Task Configuration dialog only for an active
configuration set and if the specified target is the same as the
activated platform.

Target-specific default values  If you change the RTl<xxxx> target
in the Configuration Preferences set or in a model-specific
configuration set, target-specific values are reset to their target-
specific default values. All other values remain unchanged.

Signal & Scope RTI fully supports the Signal & Scope Manager, introduced with
Manager MATLAB R14. It helps you manage signal generators and viewers.

@ Signal generators and viewers defined with the Signals & Scope
Manager are not generated into the variable description file (TRC file).

Duplicate input ports RTI and RTI-MP support duplicates of input ports in your model. The
duplicates allow you to simplify block diagrams by eliminating
unnecessary signal lines. In the variable description file (TRC file), they
are displayed as common input ports. RTI-MP checks if the duplicate
input ports are modeled correctly.
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N

Environment Controller
block

Simn

Stateflow test point

For example, specifying the same input signal with duplicate input
ports as coming from different CPUs is not permitted.

From: master From: slwe
0: slawe 0: master
In1 on Ghannel O In2 [duplicate of In1) on Ghannel: 1
1P IPG2
[=yre. shf] [=yre. shf]

RTI supports the Environment Controller block. The Environment
Controller block lets you create branches of a block diagram that apply
only to simulation or only to code generation.

The Environment Controller block has the following inports:

® Sim

m RTW

If the model containing the block is simulated with Simulink, it outputs
the signal at the Sim inport. If code is generated from the model, it
outputs the signal at the RTW inport. The following illustration shows

a simple example of how to use the Environment Controller block with
RTI /0 blocks:

DAC
Ch. i
1 | DSEEI0DAC_BI1_C1

sontrol wariabie ||

S8T peint Frerq | simulmed acua value

Signal PID Controller

Ganarator

Simulated Flant

Seope

Sien e

measured actual vake

Enwironment DE2210MUX_ADC_B1
Controlle:

Stateflow test points are new with the MATLAB R14SP1 Compatibility
Update. A Stateflow test point is a signal that is observable during
simulation. The signal’s observability is assured by Stateflow. RTI
generates read-only entries in the appropriate Stateflow chart group in
the variable description file (TRC file) for these signals.
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100

Changes in Task Handling

When migrating to the MATLAB R14SP1 Compatibility Update, you
have to note the following changes in task handling.

Handling task priorities

MATLAB R14SP1 provides the Higher priority value indicates

higher task priority option on the Solver dialog of the Model

Explorer.

& Madel Explorer [_ O[]
File Edit View Tooks Add Help
DE(imax BN 0 RE4k|[Twraza
Search: [by Block Type | Tope: | ~| =] Seach |
Model Hierarchy | || Cortents of: Configuration Preferences ~ |Solver
- [H]Simulink Roat ~Simulation tim
L i Base Workspace Start tie: 0.0 Stap times [ Inf
i Corfiguration Prefersrices @ Data lmpoil/Esport
= Bhfurited & Optimization ~Solver option
Model Workspace
ggc nnation thet & Diagnosties Type: [ Fined-step =] Sobver: [ode3 ogscki-Shanping) 7]
S Configuration Ichive] g Hardware Implementation
&h Code for untitled @ Model Referencing \fout0fD. || Periodic sample time constraint: [Unconstrained =
Avice for unitled
Pt forunle &2 RealTime Workshop Firedlstep size (undamental sample timel: [ 0.001
Taskin i fula B
K Higher pricrity value indicates higher task. priority,
[ At Sheen tasks
ol | |
Contents | Search Results [ I

4

For RTI, you must clear this checkbox. RTI checks for the correct setting
of this checkbox when starting the build process.
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New Features for Building
Models

The MATLAB R14SP1 Compatibility Update supports new features
introduced with MATLAB R14 for building models. This section
describes how to use the following new features with RTI and RTI-MP:

m  Real-Time Workshop’s Custom Code page
m  Hardware Implementation dialog
m Target floating point math environment

m  Shared utilities directory

Custom Code page RTl and RTI-MP support all the settings you can specify in Real-Time
Workshop's Custom Code page.

B Model Explorer =1 E3
File Edit Yiew Tools Add Help
DE(imax ENE%HfORE48|[Tnraza
Search: [by Block Type | Tope: | ~| ] Seach |
Wodel Hierarchy Contents of: untitled/Configuration Real-Time Workshop
E@S\muliﬂk Fioat Mamne Updatet | General | Comments | Symbots | [Custom Cade! IDebug | Interface | R |r
i Base Workspace & Solver Include custom c-code in generated
i Corfiguration Prefersnces & Dota Impot/Export YT
- untiled @ Dptimization Sl
TiModel Workspace & Diagnastics Header fle
B Confinurstion fetive] | |y Hargwore Implementation Initialize: function
&k Code for untited & Model Relerencing 00D, Teminate function
% tubvice for untitled & FlaakTime Workshop
i~ Include list of additional
Includs directories:
Include dieclories
Source files
Libraries
I™ Generate code only Build
ol | 10|
Contents | Search Results Hevert Help | Apply |
v
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@ m In earlier dSPACE releases, you could already use the RTI User-Code

v file (USR C) to add hand-written C code to your real-time
application. With this MATLAB Compatibility Update, you can use
the settings in the Include custom c-code in generated frame in
Real-Time Workshop’s Custom Code page in addition to the
settings in the RTI User-Code file (USR. C).

m In earlier dSPACE releases, you could already use the RTI User
Makefile (USR. MK) to define extra search paths (for S-functions or
user-defined C source code), user libraries, etc. With this MATLAB
Compatibility Update, you can use the settings in the Include list
of additional frame in Real-Time Workshop’s Custom Code page
instead of, or in addition to, the settings in the RTI User Makefile
(USR. WK).

For RTI-MP, you have to specify the settings in Real-Time Workshop's
Custom Code page of the main model. To have the settings
transferred to a submodel, you have to select the Use Real-Time
Workshop Custom Code settings checkbox on the relevant CPU
pages of the Multiprocessor Setup dialog.

<) untitlo3 - Multiprocessor Setup [_ O[]
Main | master | slave | Advenced | Documentation |
_ Basic options _ Advanced options
Applicstion name: ImasterAppl [ Profile Synchronized Swinging Buffer Communication
Board type: IDS1 005 -

I~ | Tregtasswhemt=rt
Use Real-Time Waorkshop Custom Code seftings

Soiver [ovet Buery -]
Extrapcletion ardet: Iﬁ
Homber Metonls feretions:
Step size: |1— » 0.001
— Submodsl configurstion — Build process
Rename CPLI Buildd Options:
Show submode! “ariable Description File Options:
Task Configuration... Build

dSPACE oK | Cancell el | 2ppl |
P, elp HPIY
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©

If you use Real-Time Workshop’s Custom Code page, you cannot
specify different custom code for each submodel of a multiprocessor
system. If this is required, you must use the RTI User-Code files (USR. C)
and RTI User Makefiles (USR. MK).

RTI supports the settings on the Hardware Implementation dialog,
which lets you specify the characteristics of the hardware to be used to
implement the system represented by your model. The Hardware
Implementation dialog contains the following two groups of

Hardware
Implementation dialog

properties:

m Embedded hardware (simulation and code generation) lets
you specify the properties of the production-type hardware.

m  Emulation hardware (code generation only) lets you specify
the properties of the hardware used to test the code generated
from your model.

3 Model Explorer [ O[]
File Edit Yiew Tools Add Help
D[+ max[EMEM 0@ +r[nraza)
Search: by Block Type | Type: [Constant =l & Sseach |
Model Hierarchy Conterts of: Canfiguration Prefersnces  |Hardware Implementation
=[E9]Simulink. Roct [Hame [Updash | [ Embodiod harduare simlaion and code cenerator
iBase Warkspace & Solver Device type: | Custom =]
S Confguralion Prefeences || Deta o /Expon Murberofbis  cher [ sot 8 e [=
i b £ Oplimization
9k 1t 005demoli & Diagrosiics long:  [32 native word size 2
Tk 1ti1005basedemolin £ Hardware Implementation Byte ordering: |B|g Endian |
= Wil demo1005_ssrial_1 # Model Referencing I0u0ID. || Signed integer division rounds o [ Zera |
i Model Workspace % RealTime Workshop [¥ Shiftright on a signed integer as arthmetic shift
L4y Conliguration [Active]
-~ & Code for demo1005_seri ~Emulation hardware [cods generation only)
- % Advice for demo1 005_se I Hone
- FHDs10055ER_RR
L. F¥s10055ER_sETUP Deviaiype: | Dustom =l
ﬂagmnsggnjx Murnber of bits: char. le— short: l‘ls— int: 32
- HLogo ong |32 nalive: word size 2
Signed integer divisian raunds ta: | Zem |
¥ Shit right on  sigred integer as srthmeti shilt
i — ey ——
| | || Centents | SearchResuls Fiervan el | £l |
v

For details on these Simulink and Real-Time Workshop features, refer

to the MATLAB R14 documentation.

RTI and RTI-MP
support code generation for the following configuration types:

Hardware Implementation configuration
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m  The RTl platform represents the production-type hardware, and no
emulation hardware is used. You have to perform the following
steps for configuration:

e Under Embedded hardware, specify the properties applying to
your dSPACE board.
e Under Emulation hardware, select None.
m  The behavior of arbitrary production-type hardware is emulated on

the RTI platform. You have to perform the following steps for
configuration:

e Under Embedded hardware, specify arbitrary properties.

¢ Under Emulation hardware, specify the properties applying to
your dSPACE board.

The behavior of the hardware specified under Embedded
hardware is emulated on the RTI platform.
If you select an RTI platform on the General page of the Real-Time
Workshop dialog, the following values are automatically configured on
the Hardware Implementation dialog, depending on your dSPACE

board:
DS1005, DS1103,

Property DS1104, DS1401 DS1006
Device type Custom Custom
Number of bits

char 8 8

short 16 16

int 32 32

long 32 32

native word size 32 32
Byte ordering Big Endian Little Endian
Signed integer division rounds to Zero Zero
Shift right on a signed integer as arithmetic shift True True
Emulation hardware (code generation only) None None

RTI and RTI-MP check if the Hardware Implementation settings are

specified correctly.
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@ When you change the RTI system target file of your model to another
RTI platform, for example, from rti1005.tlc to rti1103.tlc, all hardware
characteristics are reset to the values specified in the above table.

Configuring hardware for RTI-MP  When the model is separated,
RTI-MP checks if the system target file specified in the main model’s
configuration set matches the dSPACE board type specified in the
Multiprocessor Setup dialog. For example, if rti1005.tlc is specified in
the configuration set, DS1005 must be specified in the Multiprocessor
Setup dialog. If the settings do not match, model separation is aborted
and an error message is displayed.

For RTI-MP, you cannot specify the Hardware Implementation

@ properties separately for each submodel. When the model is separated
for RTI-MP, the main model’s Hardware Implementation settings are
transferred to the corresponding settings of the submodels.

Target floating point RTI supports the Target floating point math environment option
math environment on the Real-Time Workshop Interface page of the Model Explorer.
B Model Explorer [ O[]
File Edit View Tools Add Help
D[+ muax[ENEHF0 86 +k][zwraz
Search: [by Black Type | Tupe: | ~| & Seach |
Model Hierarchy Contents of: untiied/Canfiguration Real-Time Workshop
Er [ imini Font [ [Mame  [Updaeh | Commenis | Symboks | CustomCoge | Deug | Imerfaos | 4] [ =
giafwu’rw;ﬁ' & Solver i~ Software er
‘_%‘..Eu::tlf:'a s g E:E:ﬂ:grg‘ﬁnml T arget floating point math environment: |ANSI-C Ll
H 8 Model workspace & D " Utility function gener ared Iocation -
TR P .
~hCode for united @ ModelReforening oD, | [ oo
H @Adw:efurunhl\ed & Real Time Warkshap MAT -file variable name modifier: | i B
ﬂunl\tlUE
r~Data exchang
Inteface: | None |
T B — =
Contents Revert Help | Apply |
yA
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With this option, you can specify the floating-point math library
extensions that Real-Time Workshop uses for code generation. If you
specify an RTI platform on Real-Time Workshop's General page, this
property is set to the default value “ANSI-C". This applies to both the
Configuration Preferences set and the model-specific configuration
set.

The availability of math extensions is specific to the compiler's

@ run-time libraries. In general, it is not recommended to use the ISO-C
or GNU extensions. Thus, you should always specify ANSI-C if you do
not have an explicit need to use ISO-C or GNU.

For RTI-MP, the settings specified for the main model are transferred to
all submodels.

Shared utilities The RTI and RTI-MP build process supports the shared utilities

directory directory, which is generally used for model referencing. Although this
MATLAB Compatibility Update does not support model referencing,
you can use the shared utilities directory. For details, refer to the
MATLAB documentation. You can use the shared utilities directory by
selecting “Shared location” from the Utility function generation list
on the Interface page of your model’s configuration set. For RTI-MP,
you have to specify this setting in the configuration set of the main
model. It is transferred to all submodels automatically.

Code Reuse RTI support for the Real-Time Workshop Code Reuse feature is new
with the MATLAB R14SP1 Compatibility Update. By default, RTI now
retains MATLAB's default setting (on) for the Real-Time Workshop
Code Reuse feature. This is possible since the Code Reuse feature no
longer conflicts with RTI's Include mask and workspace parameters
option.

If required, you can disable the Code Reuse feature by typing the
following command in the MATLAB Command Window:

rti_option Enabl eRTWCodeReuse 0
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@ In some rare cases, Real-Time Workshop might generate wrong code
in conjunction with the code reuse optimizations it performs. Check
The MathWorks Web site or
http://www.dspace.de/goto?MLCU_R14SP1 to see whether there is a
patch available for this kind of problems.

dSPACE Release New Features and Migration ~ December 2004 107



- v Key Features of the MATLAB R14SP1 Compatibility Update for dSPACE Release 4.1 ammss

New Simulation Features

You should note the following changes regarding the simulation of
models.

New ode14x solver RTl and RTI-MP support the new implicit fixed-step continuous ode14x
solver introduced with MATLAB R14.

RTI and RTI-MP differ with regard to the dialog where the solver is
specified. For RTI, you have to specify the Extrapolation order and the
Number Newton’s iterations on the Solver dialog of the Model
Explorer.

& Model Explorer =] B3
Fle Edit Yew Tools Add Help

D[ imax AN E%(f8

m4n|ewaza

HSearcl’\ [y Block Type =] Tope | =T Seach |
Madel Hisrarchy Contents of: unlited/Configuration Salver
E-@Slmuhnk Raoot |Name IUpdalalv — Simullation tine
B workspace & Solver Start time: [0.0 Stop time: | Int
G Configuration Preferences @y D ata Impor/Enport
& Wunitled £ Optimization [ Salver optior

it Diagnostics Type: | Fied-step | Solver: | ade14x (ertrapolation]
& Hardware Implementation

£ Model Referencing JfowaiD. | | Periodic sample time canstraint: | Unconstrained

L B Advice for untitied & RealTime Workshop Fived-sten s FETT foom
wrapolation arder: | 4 ~| Mumber Hewton's iterations: |1
Tasking iz sample times: [ 2o

™ Higher priarity valus indicates higher task priority

[ERQEY

L\

I~ &utomatically handle data tiansfers between tasks

N — i
Contents | Search Results Bevert Help £pply,

NN
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External simulation

For RTI-MP, you have to specify the Extrapolation order and the
Number Newton'’s iterations on the CPU pages of the Multiprocessor

Setup dialog.

7). untitloZ - Multiprocessor Setup

Main | master | slave | Advenced | Documentation |
_ Basic options
Application natme: ImasterAppl
Board type: IDS1 005 -
Solver: . -
< Extrapolstion order: 4 -
umber Newton's iterations: |1
Step size: T K3 1

[0 x]

— Advanced options

[ Profile Synchronized Swinging Buffer Communication
[T Trest as optional AL

[~ Use Real-Time Wiarkshop Custom Code ssttings

— Submodel configurstion

— Build process

Rename CPLI
Show submode!
Task Configuration...

Buildd Options:
Wariable Description File Options
Buwilcl

dSPACE
r/ 4

Ok | CE"EE\l Help | Applyl

To perform external simulation with the MATLAB R14SP1
Compatibility Update, ensure that the following values are specified

on the Interface page of the Real-Time Workshop dialog in the model

configuration set:

Setting

Value

Interface

Transport layer

dSPACE Release New Features and Migration

External mode

(Any value)
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Setting Value

MEX file arguments The MEX file arguments are
optional and let you specify the
desired target:

o |[f left blank (default), RTI's
external mode interface
connects to the working board
that was defined in
ControlDesk.

e If aboard is specified using the
syntax:
'BOARD=<board_name>" and
this board is available in the
connection defined by the
working board (bus/network),
this board is used as the target.

MEX file arguments have to be

enclosed by single quotes and

separated by a comma.

Static memory allocation (Any value)

The following illustration shows a valid specification of the above
settings for external simulation:

FS Model Explorer =] B3
Fie Edit View Tools Add Help

[o[smax EmEnif® DE4b]eraza

ﬂﬁeamh‘ by Block Type =] Tupe: | =l (& Search |
Model Hisrarchy Contents of: untitled/Canfiguration Real-Time Workshop
= [Ea]Simuink Root [Name Tiipdaon | 2 | Comments | Sumboks | Custom Code | Debug | Intetace REE
- U Base Warkspace @ Sobver ~Software environmen!
-~ BpConfiguision Freferences | gy Data Imponi/Export T anget floating point math snvirorment: | ANSIC -
Buniited @ Optimization

S

- i bodel Workspace & Diagnostics Uity function generation |

4y Configuration (Active] & Hardware Imglementation —Merification
&b Code for united & Model Refersncing IF0u0MD.
| - D dvice for untitied P B MATfile variable name modier. [ -
untitled

Buntinz ;Da[a/‘“g
Merface: | E temal Mode 2
L I \

Host/Target interfac:
’V Trarsport layer: | tcpip | MEX-fls name: sst_comm

-

™ Generste cods only Bid | =

MEx-file arguments: |

T 0|
Contents Revert | Help | Apply |
A
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@ There are limitations applying to the support of external simulation.
For details, refer to Restricted support of external simulation on
page 131.
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Unsupported features
of MATLAB R14SP1

Software environment
and compatibility

Limitations in the
MATLAB R14SP1
Compatibility Update
for dSPACE Release 4.1

You should note some limitations when you migrate from dSPACE
Release 4.1 to the MATLAB R14SP1 Compatibility Update for dSPACE
Release 4.1.

There are some new features introduced with MATLAB R14 which are
not supported by this MATLAB Compatibility Update. Refer to
Unsupported Features of MATLAB R14SP1 on page 115.

When you migrate to the MATLAB R14SP1 Compatibility Update,
there are some limitations in the software environment and
compatibility. Refer to Limitations in Software Environment and
Compatibility on page 117.
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Modeling and There are some limitations when you create a model and configure it
configuration for RTI. Refer to Limitations in Creating and Configuring Models on
page 118.

Handling tasks Due to changes in MATLAB R14SP1, there are some limitations in task
handling. Refer to Limitations in Task Handling on page 123.

Building models There are some limitations when you build and download your model.
Refer to Limitations in Building Models on page 128.

Simulating models When you use the MATLAB R14SP1 Compatibility Update, support for
external simulation is restricted. Refer to Limitations in External
Simulation on page 131.

Miscellaneous In addition to the above limitations, there are miscellaneous limitations
limitations you have to consider when you migrate to the MATLAB R14SP1
Compatibility Update. Refer to Miscellaneous Limitations on page 133.

114 dSPACE Release New Features and Migration ~ December 2004



- v Limitations in the MATLAB R14SP1 Compatibility Update for dSPACE Release 4.1 s

Unsupported Features of
MATLAB R14SP1

There is no support, or only very restricted support, for the following
features of MATLAB R14SP1:

m  Model referencing
m  Model Workspaces
m  New task features introduced with MATLAB R14

Model referencing is With Simulink in MATLAB R14SP1, you can include models in other
not supported models as blocks, which is called model referencing. The MATLAB
R14SP1 Compatibility Update does not support the model referencing
feature and features based on it. For example, incremental code
generation with Real-Time Workshop is also not supported.

Restricted support of MATLAB R14SP1 provides Model Workspaces, which means that each

Model Workspaces model has its own workspace for storing variable values. For RTI, you
have to take several limitations concerning Model Workspaces into
account:

m  RTI-MP does not support Model Workspaces.

When the model is separated for several CPUs, the Model
Workspaces are not transferred to the submodels.

®  You cannot configure RTI blocks via MATLAB variables which are
specified in Model Workspaces.

These variables need to reside in the MATLAB workspace instead.

®  You cannot make mask and workspace parameters available in the
variable description file if the model uses Model Workspace
variables.

In this case, TRC file generation is aborted, and an error message is
issued.

New task features RTI does not support the new task features introduced with MATLAB
introduced with R14. The following limitations apply:

MATLAB R14 are not m  RTI does not make the task priorities known to Simulink and Real-
supported Time Workshop.
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m  RTI does not support enhanced absolute and elapsed time
computation.

m  RTI does not support the following settings of the Periodic
sample time constraint option on the Solver dialog:

e Ensure sample time independent

e Specified

If you select one of the above settings, RTl issues an error message
and aborts processing.
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Limitations in Software
Environment and Compatibility

The following limitations apply to the software environment and
compatibility.

MATLAB R13.x and R14 After you install the MATLAB R14SP1 Compatibility Update for
are no longer supported dSPACE Release 4.1, your dSPACE installation no longer supports
MATLAB R13.x (R13.0.1, R13SP1, R13SP1+, and R13SP2) and MATLAB
R14. If you still need to use MATLAB R13.x or R14, you must create
another installation and switch between them using the dSPACE
Installation Manager.
The MATLAB R14SP1 Compatibility Update can be installed on one of
the following dSPACE Release 4.1 installations:
m  dSPACE Release 4.1
If you update dSPACE Release 4.1 with the MATLAB R14SP1
Compatibility Update, the DS1103 Revision 09 for dSPACE Release
4.1 is supported.

@ Do not install the DS1103 Revision 09 for dSPACE Release 4.1
again.

m  dSPACE Release 4.1 updated with the DS1103 Revision 09 for
dSPACE Release 4.1

m  dSPACE Release 4.1 updated with the MATLAB R13SP2
Compatibility Update

m  dSPACE Release 4.1 updated with the MATLAB R14 Compatibility
Update

@ MTest 1.1 is not supported by the MATLAB R14SP1 Compatibility

Update. It is disabled during the installation of the MATLAB R14SP1
Compatibility Update.
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Limitations in Creating and
Configuring Models

The following limitations apply to modeling and configuration.

Missing controls and Due to a problem in MATLAB R14SP1, the following failures occur on
interchanged channel some RTI dialog pages:
numbers m  Missing controls

m Interchanged channel numbers

The following table gives an overview of the relevant RTI blocks and

dialog pages:
RTI Block Dialog
DS2003_Bx Range and Resolution pages
DS2103_Bx Range, Initialization, and Termination pages
DS22010UT_Bx Initialization and Termination pages

The failures are explained in detail below.
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Missing controls  Edit fields or lists on the relevant pages might be
missing. As a result, you cannot specify values for several channels in
one step. You have to specify the values for each channel separately.
The following illustration shows an example:

J DS22010UT_B1 [untitled] M= 3

D522010UT 16-Bit Digital Dutput

Uit | Initialization | Termination

— Temination output state
Channel  Temination state

1 [~ set m-lm
I et |low Vl
[~ set m-lm
I settar|low 'I
[~ setta:|low 'I
[~ set tu.m
I~ set m-lm
I et |low Vl

1-8 [~ set tu.o Set all
Configure channhels
1-8 9-18 |

I";ACE ok | Eancell Help | Apply |

| o W W =
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Interchanged channel numbers  If you use the buttons in the
Configure channels frame to switch between the channels (1 - 8,

9 - 16, etc.), the channels displayed in the Resolution of the
converters frame might be incorrect. The following illustration shows
an example:

.} D52003_B1 [untitled] = 3
D52003 32-Channel Multiplexed ADC

Lniit | Range | Resolution

r— Resolution of the converters
Chamgel Range Resolution
+10Wolts B ~ | hits
£10%alts 6 ~ | bits
=10 alts
£10%olts
=104 alts
£10%alts
=10 alts
£10%olts B ~| hits

6 ~| bits Set al

Configure channels
m 3-18 | 1?-24| 25-32|

IdgACE oK | Cancell Help | Apply |

m

| bits

[} | bits
| bits

6 ~ | bits

m

il

| bits

25-32

This problem affects RTI's I/O code generation due to incorrect
specification of the RTI block options. The following table gives an
overview of the options which might be applied incorrectly for
initializing the I/O hardware devices:

RTI Block Option

DS2003_Bx Options in the Resolution of the converters
frame (on the Resolution page)

DS2103_Bx Options in the Initial voltage value and
Termination voltage value frames (on the
Initialization page and the Termination page)

DS22010UT_Bx | Options in the Termination output state frame
(on the Termination page)

The code is generated correctly if you specify identical values for all
channels.
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@ Check The MathWorks web site or
http://Awww.dspace.de/goto?MLCU_R14SP1 to see whether there is a
patch available for this kind of problems.

Incorrect specification Due to problems in MATLAB R14SP1, incorrect code might be
of RTI options generated from the DS2002_Bx RTI block. This problem occurs if you
specify different values for ADC1 and ADC2 on the block dialog’s
Parameters page.

@ Check The MathWorks web site or
http://www.dspace.de/goto?MLCU_R14SP1 to see whether there is a
patch available for this kind of problems.

Display errors in RTI Due to a problem in MATLAB R14SP1, the following general and
dialogs harmless display errors can occur in RTI dialogs which are implemented
as MATLAB Handle Graphics dialogs:

m  Control names appear slightly outside of frames.

m  Checkboxes have no right border.

m  Frames might be slightly displaced on dialog pages.
m  Text might be truncated at the top.

m The alignment of controls might be slightly displaced.

@ These display errors do not impact the RTI dialogs’ functionality.

Edit field changes can If you work with an RTI dialog which is implemented as a MATLAB
be lost Handle Graphics dialog and consists of several pages, the following
problem can arise if you change the page:

If an edit field loses the focus because of a page change, the changes
you made in that edit field are lost.
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@ To avoid the above problem, you can click Apply before you change to
another page. Alternatively, you can change to another control on the
page the edit field resides in, or click an arbitrary point on that page,
before you change to another page.

Check The MathWorks web site or
http://Awww.dspace.de/goto?MLCU_R14SP1 to see whether there is a
patch available for this kind of problems.

Dialog layout With MATLAB R14SP1, it is not possible to influence the positions of
dialog controls belonging to Real-Time Workshop custom targets like
RTI. The resulting page layout for the RTI options in the Model Explorer
and the Configuration Parameters dialog looks rather untidy, but this
does not affect the functionality.

Migrating old RTI models If an older model is configured for an RTI platform that is no longer
of Texas Instruments supported by dSPACE Release 4.1 (that is, DS1003 and DS1102
DSP based targets models from dSPACE Release 3.5 or earlier), all the values of RTI-
specific properties are lost when the model is migrated to the MATLAB
R14SP1 Compatibility Update. You must reconfigure the RTI options
manually.

122 dSPACE Release New Features and Migration ~ December 2004



- v Limitations in the MATLAB R14SP1 Compatibility Update for dSPACE Release 4.1 s

Interrupt-driven
subsystems that access
time

Limitations in Task Handling

The following limitations apply to task handling.

An interrupt-driven subsystem which accesses the time reads the time
value from the base rate task. In earlier MATLAB versions, this time
value was represented by a variable of double type. However, in
MATLAB R14SP1, the time value is represented by two 32-bit
counters. Thus, reading the time value can no longer be performed by
atomic access but must be done in several steps (reading a variable of
type double is not interruptible on all dSPACE platforms). If the
interrupt-driven subsystem interrupts the base rate task while the
latter updates its time value, the interrupt-driven subsystem might
read inconsistent data. The same could happen if the base rate task
interrupts the interrupt-driven task when reading the time. Since
Simulink and Real-Time Workshop do not know the task priorities,
they cannot generate code to ensure data integrity for reading the
time value. For this reason, if your model contains such a constellation,
Real-Time Workshop issues the following message:

Asynchronous task associated with the function-call subsystem
" M/Model / Function-Cal | Subsystem accesses absol ute tine from
the fundanental sanple tinme task without ensuring the integrity
of the value accessed. You can avoid this probl emby assigning
apriority to this asynchronous task via the asynchronous S
function '"untitled/ Tinmer Interrupt/S-Functionl'. If you need to
proceed without guaranteeing the integrity of the value used
for time, you may set the Diagnostics option "Miltitask rate
transition' to 'warning'.
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It depends on the setting of the Multitask rate transition option on
the Sample Time page whether the message is treated as an error or a

warning.
B Model Explorer [ O[]
File Edit View Tools Add Help
D(imaxENcHfO@n[ 4k |[swaz A
Seaich: [by Black Type | Tupe: | | & seach |
hodel Hierarchy | [ Contents of. untitled/Canfiguiation Diagnostics
EE \muEIr\ \;ﬂ y Mame Updatety | Solver | Sample Time I Datalntegrity | Conversion | Connectiviw | Compatibiity Mode\HeftﬂL =
é....gﬁz:w:v“;:;f:'mmes & Solver Source block specifies -1 sample time: [warring |
& hntted & Data lmport/E xport Discrete used as confinuous warting |
~BiModel Wokspace ggi;x::z: Multask rate ransifion enn =l
ll—l 4 & Hardware Implamentation Single task rate brarsition: 9
Customize Contents # Modsl Referencing IfOutDfD, | Tasks with equal priority:
¥ Curent Properties & RealTime Workshop
I 4l Properties
I Fixed-Paint Properties
R | [
4 || Contents Beyert Help | Apply |
v
Subsystems triggered If a subsystem is triggered by several RTI interrupts (hardware,
by several interrupts software, and/or timer interrupts), Simulink issues the following
warning:

Vrning: The function-call subsystem

" conbi ned_i nterrupt s/ Subsystem has mul tiple asynchronous
triggers that do not specify priority. Data integrity will not
be maintained if these triggers can preenpt one anot her.

Simulink always issues the above warning, because RTI does not make

@ the task priorities known to Simulink. Refer to New task features
introduced with MATLAB R14 are not supported on page 115. In the
case of such a modeling constellation, you must configure the
priorities of the involved tasks to have the same value.
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Using the Simulink In the case of data transfer between tasks, the Simulink Rate Transition
Rate Transition block block shows the behavior described below if the task priorities are
equal or unknown to Simulink and Real-Time Workshop (as is currently
the case with RTI, refer to New task features introduced with MATLAB
R14 are not supported on page 115). The behavior depends on the
setting of the Block reduction optimization checkbox on the
Optimization dialog:

& Model Explorer [_ O]
Flle Edit Wiew Tools Add Help
D[+ max[EMNEn 0D +r][Fraza)
Search: by Block Type | Tpe: | =] [Ef Search |
Maodel Hierarchy 4 | | Cortents of: untitled/Configuration Optimization
-9 Simulink Root Name Updateh | [5] and code gEMEr=ay
iBase Warkspace £ Solver ¥ Black reduction optimization [V Conditional input branch execution
&g Configuration Preferences & Data Import/Export lement lagic sianal oolean data (vs. double). ¥ Signal storage reuse
E E:untll\ed E) Optimization I~ Inline parameters Configue ..
- Madel Workspace & Disgnostics
s Confiuston (eivel | g pmchrars plementation Applcation lfespan (days] [in
. &k Cods for uniiled S (| Model Referencing oD | =
Cade generation
| @ ReakTime Wotkshop “
[y Ca— ¥ Enable local block outputs [V Reuse block outputs
- [¥ Current Propertiss I™ lanore integer downcasts in folded sxpressions ¥ [rline invariant sionals
(-7 Al Properties ¥ Eliminate superfluous temporary variables (Expression folding]
[ Fised Poirt Fragerties Loop unialling theshald: |5
PT— | L
4 || Corterts | Search Riesults Beven L=ty | 20l |
v

m  Block reduction optimization is disabled:

The Simulink Rate Transition block switches to the Copy mode and
generates the corresponding code for data transfer. However, the
data transfer code generated by Real-Time Workshop ensures data
integrity only if both tasks have the same priority, and cannot
interrupt each other. If you use the Rate Transition block for data
transfer from or to interrupt-driven tasks, you must configure the
priorities of the involved tasks to fulfill this condition.

m  Block reduction optimization is enabled:
The Simulink Rate Transition block switches to the NoOp mode.

Note that RTI does not support the Block reduction option. This
mode can therefore be used only for Simulink simulations.

m If you use the Simulink Rate Transition block for data transfer from
an interrupt-driven task to another task, a warning similar to the
following may arise:
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Varning: Inconsistent sanple times. Sanple time of signal
([-1, -1]) driving input port 1 of

"untitled/ RateTransitionl differs fromthe expected sanple
time at this input port ([-1, -2]).

Due to a bug in Simulink, the warning is displayed if a virtual block
(which can be visible or inserted invisibly by Simulink) resides
between an interrupt-driven subsystem and a Simulink Rate
Transition block. Two examples are shown below. The first
illustration shows a visible virtual block residing between an
interrupt-driven subsystem and a Simulink Rate Transition block.
The second illustration shows an invisible virtual block which is
inserted automatically if a bus signal is used.

DS1005 Board
TimerBinterupt [~ 77 T 7 7 o

Tier Intzmupt

Gain  Temminator

Function-Gall
Subsystem
Teminatorl

R Tmnsiond o

DS1005 Boam
TiverB intermupt [~ 77 7 7 7 a
|
Timer Intemupt +
furction() | —
|In| Cutt —F = >
= Gajnt  Teminawr

Function-Call Rate Transition1
Subsystem
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@ It is recommended to use the Simulink Rate Transition block only for
data transfer between periodic tasks. For protected data transfer from,
to, or between interrupt-driven tasks, it is recommended to use the
rate transition blocks from the RTI TaskLib.

lLibrary: rtitaskiib M= B

Eile Edit Yew Fomat Help

I
DS1005 Boad DS4120 Board 1
St Imem Intemupt [NTPO
fureticng)
Interrun source It f=r Backgmund Task
RUNM FAUSE STOFP

Task Trnstion Task Transtion Tirne-Trigger
{double bufferwiite) {no butfer)

Task Trnstion
fovoe e e
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Limitations in Building Models

The following limitations apply to the build process.

Code generation problem It can occur that Real-Time Workshop does not generate code for
for interrupt-driven blocks inside an interrupt-driven subsystem. This problem has been
subsystems observed in conjunction with RTI Software Interrupt blocks, but the

possibility of it occuring in other modeling situations cannot be
excluded. If you encounter this problem with the RTI Software
Interrupt block, you have to make sure that a subsystem triggered by a
Software Interrupt block resides outside the interrupt-driven
subsystem containing the Software Interrupt block. If necessary, you
have to change your model to meet this requirement.

Block or subsystem Existing ControlDesk experiments may access block signals or
names containing a /" parameters where the blocks or subsystems have a "/" in the model
path they reside in. When you migrate to MATLAB R14SP1, you
possibly have to recreate the connections to or from these blocks or
subsystems if you want to access variables which reside in the path
concerned. This limitation results from a problem in Simulink. It applies
to MLIB or Python accordingly.

@ This problem results from a bug in MATLAB R14 which is now fixed in
MATLAB R14SP1. This limitation therefore applies only if you
performed:

®  Migration from the MATLAB R14 Compatibility Update and

m  Experiment changes (due to the MATLAB R14 bug) during
migration from MATLAB R13.x to MATLAB R14.

Vectorial block Due to an intentional change in Real-Time Workshop, vectorial block
parameters parameters with n elements (row or column vectors) are no longer
interpreted as a matrix, but as a vector of length n. As a result, all
dimension-specific data in the variable description file (TRC file)
generated with MATLAB R14SP1 differs from the data generated with
MATLAB R13.
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For example, if you want to access the mth element of the myVec
vector, you have to use myVec[m] instead of myVec[m][1].

You may have to recreate all connections between vector elements to

ControlDesk instruments in existing ControlDesk experiments. In a
similar way, you may have to adapt MLIB and Python scripts.

@ This limitation applies only to parameters, not to signals.

Real-Time Workshop/ Due to changes in MATLAB R14SP1, the handling of custom code in
Stateflow Custom Code Stateflow has changed.

With R13 and earlier versions of MATLAB, you can add custom code to
a Stateflow chart directly in the Real-Time Workshop target of the
Stateflow chart. With MATLAB R14SP1, you have to specify custom
code using the Custom Code settings of Real-Time Workshop:

FS Model Explorer =] B3
Fie Edit Yiew Iools Add Help
[DesmaxEm=%Hf® @m4k[craza
ﬂSaamh‘ b Block Type =] Tupe: | = (& Search |
Madel Hisraichy Cantents of; untilled/Configuration Real-Time Workshop
B[] Simuiink. Fioot [Hame [Updatet | Generl | Comments | Symboks | Eusiom Codel IDehug | Interface | R ¥
é“"gamwmkwaﬂa & Sabver ~Include custam c-code in generated
-4 Configuration Preferences
E| ﬂ ion & Data Impart/Export Saurce file
urile! & Optimization SamEale
- By Mocel workspass @ Disgrostios Header fis
&8 Configuration [Active) & Hardware Implementation Initialize: furction
&b Code for untitied & Modsl Referercing WO, Teminate function
- G Advice for untitied & ReakTima Workshop
Include list of additional
Includs dirsctories:
Include diectories
Source files
Libraries
I~ Generate code only Build
ol | 10|
Contents | Search Results Hevert Help | Apply |
A

If you open an existing model created with a Simulink version earlier
than Simulink 6.0 (R14), Simulink automatically transfers the settings
from the Stateflow chart to the Custom Code settings of Real-Time
Workshop.

dSPACE Release New Features and Migration ~ December 2004 129




= v Limitations in the MATLAB R14SP1 Compatibility Update for dSPACE Release 4.1 ummsssss:

For RTI-MP, you must now use the Use Real-Time Workshop Custom
Code settings checkbox on the CPU pages of the Multiprocessor
Setup dialog to configure the CPUs for which the Real-Time Workshop
custom code settings are used.

SimMechanics Blockset The generated SimMechanics code uses functions from st di o. h, for
is not supported for example, printf(). The DS1006 compiler does not support these
DS1006 functions.

@ This limitation does not apply to PowerPC systems using the Microtec
compiler (DS1005, DS1103, DS1104, DS1401).
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Limitations in External
Simulation

The following limitations apply to external simulation.

Restricted support of Due to problems in Simulink and Real-Time Workshop, external
external simulation simulation is subject to the following limitations:

®  Suppose you want to perform the following steps for a new model
or a model saved with an older MATLAB version:

1. Start the build process.

2. Save the model.

3. Close the model.

4. Open the model.

5. Start an external simulation.

If you do, the following error message is displayed:
Checksum mi smatch. Target code needs to be rebuilt.

To prevent the error message from being displayed, it is
recommended to perform the following steps before the first
build process:

1. Save the model.
2. Close the model.
3. Open the model.

If the above error message is displayed, you must restart the build
process and save the model again.

@ Check The MathWorks web site or
http://www.dspace.de/goto? MLCU_R14SP1 to see whether there
is a patch available for this kind of problems.

m  External simulation can be used with RTI-MP only if the
Enabl eRTI MPExt Si mAor kar ound RTI option is enabled. You can
enable this option by entering the following command in the
MATLAB Command Window:

rti_option ('Enabl eRTI MPExt Si morkaround’, '1")
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@ With this option enabled, each submodel is closed and opened
again during the RTI-MP build process. As a result, the build
process takes longer than it usually does.

If you do not enable this RTI option, the following error message is
displayed when you start an external simulation for an RTI-MP
submodel:

Checksum mi smat ch. Target code needs to be rebuilt.
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Check for Updates

Model Advisor
messages

Error messages
concerning S-function
upgrades

Miscellaneous Limitations

In addition to the above limitations, there are miscellaneous limitations
you have to consider when you migrate to the MATLAB R14SP1
Compatibility Update.

MATLAB R14SP1 allows you to check if more recent versions of

The MathWorks products are available. The check for product updates
also includes dSPACE products, for example, RTI, RTI blocksets, MLIB,
etc. which are not products of The MathWorks. The result of the check
for dSPACE product updates is therefore "not found". This is not a
malfunction of your installation.

Check for Updates
Allof your installed products are up to date
Procuct Installed Yersion Avvailahle Version |

MATLAE 7.0 g to clate -

MATLAB Report Generator 20 U to date

Simulink 6.0 U to date

Real-Time Yyarkshap 6.0 [Hia ta clate

Stateflow 6.0 U to date

=tateflow Coder 6.0 Lk 1o clate

GSPACE RTI for Multiprocessor Systems RTI-MP 205 Mot found

SPACE Real-Time Interface (RTHO0E) 515 Mot found

dZPACE RTI FlexRay Blockset 215 Mot found

dZPACE RTILIM Blocksst 205 Mot found

dSPACE MotionDesk Blockset 115 Mot found

dSPACE RTI Bypass Blockset 115 Mot found

cSPACE RTI CAN Blockset 255 Mot found LI
| Gita The Mathivorks VWeb Store | Close |

With MATLAB's Model Advisor, you can analyze your model to
configure Simulink and Real-Time Workshop appropriately. Since the
Model Advisor is a tool from The MathWorks, it cannot take into
account RTI specifics. Therefore, the Model Advisor may issue tips
which are unsuitable or inapplicable for RTI. Double-check against the
RTI documentation in case of doubt.

If you select “error” or “warning” from the S-function upgrades
needed list on the Compatibility page of the Diagnostics dialog, an
error message or warning may be displayed for RTI blocks. You can
ignore these messages.
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= v Limitations in the MATLAB R14SP1 Compatibility Update for dSPACE Release 4.1 ummsssss:

It is recommended to select “none” or “warning” from the
[ S-function upgrades needed list.
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