D — Charakteristika studijniho predmétu

Nazev studijniho predmétu Real Time Systems

Typ predmétu Povinrg volitelny doporuéeny roénik / semestr | 3/ZS

Rozsah studijniho gredmgtu 2+2 |hod. zatyden |4 kredit i |5

Jiny zpisob vyjadieni rozsahu

Zpusob zakoréeni Zkouska Forma vyuky Prednasky,
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DalSi poZzadavky na studenta

Predntt je vyuwovan v anglickém jazyce, nezbytnd je proto jehawelobra znalost.

Vyuéujici |

Doc. Dr. Mgr. Ing. Jaroslav Hlava.

Struéné anotace fredmétu |

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 paogning: processes, synchronisation, communicatidnsaheduling ir
real time systems and functions of real time ofregatystems. Since real time control representsobiiee most
important areas where the real time systems arngdpfhe course includes also an introduction digptal control,
computer implementation of control algorithms aistrtbuted control systems.

Topics of the lectures

1. Real-Time Systems, definitions, hard versusreat time systems, real time control systems,iegfdn examples.

. Commonly used approaches to real-time scheduling

. Clock driven (off-line) scheduling

. Priority driven scheduling of periodic tasks

. Schedulability tests based on maximum schedelatilization and on critical instants and time deh analysis

. Scheduling of aperiodic and sporadic tasks

. Resource access control.

. Inter-process communication synchronisationdbbek, semaphores, queues

9-10 Real Time operating systems.

11. Sampling of continuous systems, discrete moaetontinuous systems, state space and trangfietiéim models
Z transform.

12. Design of digital controllers, digital approxtion of continuous PID controllers.

13. Implementation of digital control algorithmslextion of sampling period, aliasing, effect afité word length
fixed point and floating point computation, quaatien effects, effect of the computational timeagel

14. Architecture and programming of industrial cohsystems, connection of logical and digital ecohin modern PLQ
systems.

Laboratories and seminars

The topics covered in lectures are practised inpader laboratory using selected real time operasiyggems and in
limited extent also industrial control systems. Thesics of digital control are practised using fllatnd relevan
toolboxes.
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Informace ke kombinované nebo distatini formé

Rozsah konzultaci (sousedéni) | | hodin za tyden

Rozsah a obsahové zageni individualnich praci studenti a zpisob kontroly

Studijni literatura a studijni pom icky |

Liu, J. W. (2000), Real Time Systems, Prentice Hafiper Saddle River, N.J.

Landau, loan D., Zito, Gianluca (2006), Digital @@h Systems Design, Identification and Implemeotat Springe
Verlag

Wittenmark, B., Astrom, K. J., Arzén K. E. (2008)pmputer Control: An Overview, vydanoiads IFAC Professionall
Briefs, dostupné zdarma na http://www.ifac-contnaj/




