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Short annotation of the course

This course is designed to provide the students avijood understanding of the basics of real tiystess design. The
course includes basic principles of real time progning: processes, synchronisation, communicationsaheduling in
real time systems and functions of real time ojegatystems. Since real time control representsobitige most
important areas where the real time systems angdpfhe course includes also an introduction digptal control,
computer implementation of control algorithms aistributed control systems.

Topics of the lectures

Real-Time Systems, definitions, hard versus sait tisne systems, real time control systems, apiilinaexamples.
Commonly used approaches to real-time schedulaigduling of periodic tasks, priority driven schigdg, resource
access control.

Inter-process communication synchronisation, dezdlsemaphores, queues

Real Time operating systems.

Sampling of continuous systems, discrete modet®nfinuous systems, state space and transfer dnnctodels,

Z transform.

Design of digital controllers, digital approximatiof continuous PID controllers, digital controewrith optimised
structure..

Implementation of digital control algorithms, sdlen of sampling period, aliasing, effect of finiterd length, fixed
point and floating point computation, quantisatedfects, effect of the computational time delay.

Distributed control systems, communication chawledhys and their effect on control performance.
Architecture and programming of industrial consgstems, connection of logical and digital contnainodern PLC
systems.

Laboratories and seminars

The topics covered in lectures are practised inpzder laboratory using selected real time operatirgjems and
industrial control systems Rockwell Automation. Tdesics of digital control are practised using ldlathnd relevant
toolboxes.
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