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Cel przedmiotu
Familiarize students with the designing methods of a control part of a cyber-physical system.
Shaping basic skills for specification, analysis, and implementation of a control part of cyber-physical systems (especially distributed).

Wymagania wstępne
Fundamentals of digital system design.

Zakres tematyczny
Introduction: cyber-physical system (CPS), control part of the CPS, smart systems, Internet of Things (IoT), embedded and distributed CPSs.
General designing flow of a control part of the CPS: modelling, analysis (including validation and verification), implementation and hardware verification.
Graphical specification methods of a control part of the CPS: FSM, Petri net (including interpreted Petri nets), UML diagrams.
Methods of the analysis of a control part of the CPS: validation, formal verification, concurrency and sequentiality analysis. Computational complexity of the 
algorithms for the control part CPS analysis.
Modelling and decomposition of the system control algorithm: decomposition into state machine components, decomposition methods.
Implementation of the CPS control algorithm: logic synthesis and implementation, system description in the hardware languages, physical implementation in the FPGA 
device and microcontrollers (e.g., Arduino), distributed CPSs.
Static and dynamic partial reconfiguration of the already implemented CPS control algorithm (with and without system stop), design framework of the CPS control part 
for future static and dynamic partial reconfiguration of the control module of the CPS. 

Metody kształcenia
Lecture: conventional lecture, discussion.

Laboratory: laboratory exercises, work in groups.

Project: project method.

Efekty uczenia się i metody weryfikacji osiągania efektów uczenia się
Opis efektu Symbole efektów Metody weryfikacji Forma zajęć
Knows and understands the need to use various methods of analysis (validation 
and verification) of the Cyber-Physical Systems.

aktywność w trakcie zajęć
dyskusja
kolokwium

Wykład

https://wiea.uz.zgora.pl/
https://wiea.uz.zgora.pl/
https://wiea.uz.zgora.pl/


Opis efektu Symbole efektów Metody weryfikacji Forma zajęć
Has a basic knowledge on modelling and implementation of cyber-physical 
systems.

aktywność w trakcie zajęć
dyskusja
kolokwium

Wykład
Laboratorium

Is able to model a cyber-physical system (the control part) with the application of 
interpreted Petri nets and selected UML diagrams.

aktywność w trakcie zajęć
bieżąca kontrola na zajęciach
projekt

Laboratorium
Projekt

Warunki zaliczenia
Lecture – the passing condition is to obtain a positive mark from the final test.

Laboratory – the passing condition is to obtain positive marks from all laboratory exercises to be planned during the semester.

Project – the passing condition is to obtain a positive mark from all projects conducted during the semester.

Final mark components: lecture 30% + laboratory 40% + project 30%.
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