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Abstract. Traditional control systems design often disregards the temporal
constraints arising from the implementation of real-time control applications.
Nowadays, real-time control process design does not include the timing effects
into its design process. For this purpose, we have developed a tool for the design

of control task in Simulink which are implemented into a real-time operating
system. The aim of our approach is to generate real-time control applications
without coding a single line of code, instead using the visual programming
capabilities of Simulink. The basic idea is to generate a C-API Simulink block

capable of handling the C code produced by the MATLAB tool as a standalone

application within a Real Time kernel as control tasks. The resulting code can be

executed on off-the-shelf standard personal computers, without requiring

complex or expensive hardware architectures (which is often associated with

specialized real time systems) and without causing any performance loss.
Performance and functionality tests were carried out by using a real time
microkernel developed on MS-DOS.
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1. Introduction.

Most computer control systems are embedded systems where the computer is a
component within a larger engineering system. The controllers are often implemented as
one or several tasks on a microprocessor using a real time operating system. In most
cases the microprocessor also contains other concurrent tasks performing different
functions, e.g., communication and user interfaces that require processor time [1]. The
Operating System (OS) typically uses multiprogramming, context switch, scheduling
policies, etc. to multiplex the execution of the different tasks on a single CPU.

Nowadays, the design of this type of applications begins to experiment new
approaches, some of them focusing new tools and others like the proposed approach, uses
a combination of different tools, to include real-time constraints into control system

design. The primary motivation of this paper lies in the generation of C code using the
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An example of code generation was developed to simulate the execution of a control

system and its execution use the Round Robin scheduling process. Due to the

characteristics of our design tool it is possible to obtain code for different platforms

(UNIX, DOS and WINDOWS) and to handle it like an independent application. Future

works will be dedicated to use the generated C-API to handle several concurrent

processes within microkernel to develop an application that allows systematically to

design of real time control systems, using the developed interface.
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