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ConfigurationDesk is the configuration software for the new SCALEXIO
simulator. Together, ConfigurationDesk and SCALEXIO are setting new
standards in flexibility and reusability for hardware-in-the-loop simulation.
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Figure 1. Interface description for the connected devices.

Changed Requirements

In the field of hardware-in-the-loop
(HIL) simulation, almost all companies
now have specialized departments
that develop and maintain different
parts of projects (models, I/O con-
figuration, etc.). These subprojects
have to be combined flexibly to form
a complete project, and the resulting
HIL system has to be fully docu-
mented. The documentation must
cover the connected devices i.e.,
electronic control units (ECUs) and
real loads, the cable harness between
the HIL system and the ECUs, the HIL
hardware components with their
configurations, and the environment
model used for testing.

Project Management with Confi-
gurationDesk

dSPACE designed ConfigurationDesk®
with an intuitive, graphical user inter-
face that supports the above require-
ments. The new Implementation
Version is the successor to the well-
known Real-Time Interface (RTI) for
configuring hardware and imple-
menting real-time applications on

SCALEXIO®, dSPACE's new HIL tech-
nology. The SCALEXIO hardware is
completely configured with Configu-
rationDesk, in other words, no set-
tings have to be made by jumpers
or any other hardware. In addition,
ConfigurationDesk documents the
entire HIL system, consisting of exter-
nal devices, the cable harness, the
dSPACE hardware with its configura-
tions, and the environment model
with all the interfaces to the I/0.

Interface Description of the Con-
nected Devices

Any HIL project begins with defining
the electrical interface of the ECU
under test. This requires information
on the number of connectors and
pins, and also more abstract data
such as logical signal names with
descriptions, the signal direction
(the ECU’s input or output), physical
signal properties (voltage or current
signal), and information on whether
a specific electrical failure can be
switched to an ECU pin and which
loads the ECU expects on that pin.
This data can be entered in the tool

manually (Figure 1) or imported via
a Microsoft®Excel® list.

Preparing the Environment Models
The environment models are usually
available as MATLAB®/Simulink®
models. To connect the I/O to a
model, dSPACE provides a Simulink
library containing what are called
model port blocks for input, output
and trigger signals (Figure 2). These
blocks can be inserted on any level
in the model. If all the signals for I/O
connection are on the top model
level, standard Simulink In blocks
and Out blocks can be used as an
alternative. Initially, the signal chain
ends at these interface blocks,
meaning that no hardware-specific
information is placed in the Simulink
model. This makes it very easy to
reuse the same model in different
HIL projects.

From the ECU to the Model

All the components are brought
together in ConfigurationDesk to
form an overall HIL project. In an easy-
to-read three-column view, the inter-
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Figure 2: Simulink model interface.

faces of the connected devices (left
column) are linked to the HIL system’s
I/0 functionality (center column),
which in turn is linked to the model’s
interfaces (right column).
ConfigurationDesk can make sug-
gestions on suitable I/0O functional-
ities for the connected devices.

For example, when an ECU pin pro-
vides a voltage signal, the tool sug-
gests an HIL I/0 function for voltage
measurement. You can also select
I/0 functions from a library. The
tool also warns you if there are any
wrong connections such as ECU
outputs that are accidentally con-
nected to HIL outputs instead of

to HIL inputs.

The I/0 functions are connected to
the model interfaces (right column)
in the next work step. There are two
different ways to do this: Either Con-
figurationDesk generates a model
interface description that fits the I/0
functions and exports it to a Simu-
link model, or you yourself prepare
the model in Simulink by inserting
model port blocks. A model analysis
is then performed to transfer the

interface description to Configura-
tionDesk. Initially, the I/0 functions
define only the functionalities that
the simulator has to execute (for
example, PWM signal generation),
and not the SCALEXIO hardware
that will provide that functionality.
In most cases, the same functionality
can be provided on different hard-
ware channels or channel types.
The necessary hardware channels
are therefore assigned to the I/O
functions in a separate configura-
tion step called hardware resource
assignment. This can be done man-
ually, or automatically by Configura-
tionDesk. If signal properties such
as the maximum power consump-
tion cannot be handled by a single
hardware channel, Configuration-
Desk determines the number of
channels required for the channel
type and assigns them to the I/0
function.

Calculating the Cable Harness
ConfigurationDesk not only com-
putes the data for connecting the
HIL system and the ECU, but can

also calculate data for connecting
the HIL system to other external
devices such as real loads. All the
pins to be connected are listed on
an Excel spreadsheet, together with
the connections between the simu-
lator pins or direct connections
between the ECUs and the real
loads, making it very easy to assem-
ble the actual cable harness.

Controlling the Build Process

All the phases of the build process
are controlled from Configuration-
Desk. The model C code is gener-
ated by MATLAB/Simulink. For the
I/0 functionality, ConfigurationDesk
generates extra code parts. It is also
possible to switch off individual
phases. For example, if only the I/O
functionality has been modified,
generation time can be saved by
deactivating model code genera-
tion and reusing “old” model code.
When all the C code parts have
been generated, they are compiled
and linked, and a real-time applica-
tion is generated from them. The
application can then be loaded to
a SCALEXIO system for execution.

Flexible Work Steps

The sequence of work steps described
above is only one of many possible
workflows. Moreover, not all the
elements of the signal chain are
required in every case. Some exam-
ples: Information on the connected
devices is not necessary for HIL
simulation itself. A build process can
be carried out even if only the I/O
functions and the behavior model
are available. The left column is pri-
marily necessary for computing the
external cable harness, and for doc-
umentation.

Project Clarity

Any HIL project rapidly accumulates
large quantities of signal chains, so
the ability to concentrate on indi-
vidual aspects is a great help. Con-
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figurationDesk therefore gives you
options for creating different views.
For example, with just a few clicks
you can display only signal chains
that contain a voltage measurement,
or create a view of the signal chains
that are connected to one specific
ECU connector. A global view con-
taining all the elements of a project
is also always available.

Reusing Subcomponents

The subcomponents of a project
are very easy to reuse (Figure 3). For
example, an ECU description can be
imported into a new project and
adapted. The same Simulink model
can easily be used for different proj-
ects. Because the model does not
contain details of the I/O hardware,
completely different I/O functional-
ities can be connected to the same

Figure 3. Signal chain on the HIL system and assigned subcomponents in ConfigurationDesk.

model interfaces. All subcomponents
are saved to separate XML files so
that they can be managed in a ver-
sion control tool.

The Benefits at
a Glance

m ConfigurationDesk makes
working in distributed teams
very easy: For example, Simu-
link modeling can be per-
formed separately from (and
independently of) hardware
configuration.

m The modular design of Configu-
rationDesk makes it easy to
reuse subcomponents.

m The flexible SCALEXIO hard-
ware can be optimally utilized
because the functionality and
the hardware are configured
separately.

m ConfigurationDesk provides
comprehensive documentation
on the entire HIL project.

Description/ T
documentation

ConfigurationDesk

I/O functions of

of the connected
hardware (ECUs,
real loads)

the HIL channels

Definition of
hardware

Link to model

Modeling
. environment

Modeling






