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Abstract- In this paper we present an example of a distributed
control system implementing .,state observer controller.
Distribution is based on middleware approach. As the middleware
for the hardware and network abstraction we used the
LabMap/LabNet. For the controller platform we took
MATLAB/Simulink. The approach illustrated in this work offers
an outlook for the cases where computational resources are
limited and distributed among several hardware components,
especially in view on embedded application area.

I. INTRODUCTION

Many control processes are not centralized at one particular
location. The input and output operations are performed on
different knots of the system distributed both physically and
logically. Similarly the control activities can be bound not only
to the locally connected inputs and outputs but also to the
remote ones. Further they can be distributed as well. A
middleware stretching through the whole system provides an
access to distributed data, integrating the software and
hardware components ofthe system. LabMap [1] represents an
exarnple of such bus middleware used in automotive area.
LabMap provides abstraction of the application level from the
hardware specific and decoupling the hardware interface
modules from the application level. Another important
advantage of LabMap is a smooth integration of numerous
components with their variety of software and hardware
protocols, supporting a component based software design
[2, 3].

MATLAB/Simulink [4] is one ofthe most wide spread tools
used for design, simulation, testing and final production of
control systems. Though MATLAB/Simulink supports
interaction with hardware in the loop, this requires relatively
expensive plug-in cards. Furthermore the choice of the
hardware one can communicate with it very limited.

LabMap interface to MATLAB/Simulink drastically
enlarges the scope of application of this comfortable and
popular engineering framework. The interface allows using
MATLAB/Simulink in simulation mode, yet controlling
hardware in real time. This requires no real-time workshop.
The simulation time of MATLAB/Simulink is mapped to the
real time by t!J.einterface.

As a software bus LabMap is natively networking. This
opens a wide perspective for research and construction of
controlling system on the fly, without even having any
embedded target system in hand. Of course these opportunities
come at some cost. In particular one cannot rely any more on
the hard real time behavior of the system. In this paper we will
show that soft real time might be an option.

H. RELATEDWORKS

The middleware architecture should respond to many,

sometimes mutually exclusive, requirements. In the area of
automation and control there exist numerous middleware

products varying in their architecture.
OPC [7] is an initiative for open data connectivity. Similarly

to LabMap OPC views data as variables. Though OPC is based
on client-server architecture. Many hardware vendors provide
OPC servers for their hardware. MATLAB OPC Toolbox 2 [8]

offers an OPC client to Simulink, but it does not provide a
server component essential for publishing the intemal signals.
A weakness of OPC is in relatively big overhead and its client-
server architecture, which seems unsuitable for developing
distributed controlling applications. Presently OPC is moving
away from strict client-server approach by introducing OPC
DX [11] for sever-to-server distribution ofvariables, but client-
to-client communication is still impossible.

An alternative approach offers the MA TLAB Distributed
Computing Toolbox 2 [9], which though lacks Simulink
support.

CORBA [10] is basically a software bus and does not suffer
the problems of client-server approach, though it lacks
description of timing constraints and is based on method
invocation mechanism which does not weil fit into
MA TLAB/Simulink framework.

III. MIDDLEWARE ARCHITECTURE

The middleware architecture should respond to many,
sometimes, mutually exclusive requirements. In the area of
automation and control there exist various middleware products
varying in their architecture. The OPC [7] is an initiative for
open data connectivity. Similarly to LabMap OPC views data
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