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General information
Course name Designing of integrated cyber-phisical systems
Course ID 11.3-WE-INFD-DofIC-PS-Er 
Faculty Faculty of Computer Science, Electrical Engineering and Automatics 
Field of study Computer Science 
Education profile academic
Level of studies Second-cycle Erasmus programme
Beginning semester winter term 2021/2022

Course information
Semester 2
ECTS credits to win 5 
Course type obligatory
Teaching language english
Author of syllabus dr hab. inż. Remigiusz Wiśniewski, prof. UZ

Classes forms
The class form Hours per semester (full-time) Hours per week (full-time) Hours per semester (part-time) Hours per week (part-time) Form of assignment
Lecture 15 1 - - Credit with grade
Laboratory 30 2 - - Credit with grade
Project 15 1 - - Credit with grade

Aim of the course
Familiarize students with the designing methods of a control part of an integrated cyber-physical systems.
Familiarize students with the basic knowledge about specification, analysis, and implementation of a control part of an integrated cyber-physical systems.

Prerequisites
Scope
Introduction: cyber-physical system (CPS), concurrent control system, smart system, Internet of Things (IoT), integrated and distributed systems.

General designing flow of a control part of an integrated cyber-physical system: specification, analysis (validation, verification), decomposition and synchronization, designing 
of the decomposed system, functional verification, implementation.

Graphical specification methods of a control part of an integrated CPS: Petri nets, interpreted Petri nets, UML diagrams.

Analysis of a control part of an integrated CPS: validation, formal verification, concurrency and squentiality analysis with the application of linear algebra (invariants), graph and 
hypergraph theories. Liveness, bounedness and safeness. Computational complexity of analysis algorithms.

Decomposition and synchronization of the system: decomposition into sequential automata (state machine components), decomposition methods (linear algebra, graph theory, 
hypergraph theory), time domains, synchronization of decomposed modules.

Designing of the decomposed system: finite state machines (FSMs), microprogrammed controllers, description in the hardware languages (Verilog, VHDL). 

Implementation of the system: logic synthesis, physical implementation of the system in the FPGA device.

Static partial reconfiguration of already implemented system.

Dynamic partial reconfiguration of already implemented system.

Teaching methods
Lecture, laboratory exercises, project.

Learning outcomes and methods of theirs verification
Outcome description Outcome 

symbols
Methods of verification The class form

Has a basic knowledge on designing of a control part of an integrated cyber-physical 
systems with the application of graphical methods (Petri nets) 

a discussion
activity during the classes
an evaluation test

Lecture
Laboratory

Has a knowledge about various analysis and decomposition methods of a control part of 
an integrated cyber-physical system (in regards of computational complexity of 
algorithms)

a discussion
activity during the classes
an evaluation test

Lecture

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


Outcome description Outcome
symbols

Methods of verification The class form

Is able to design a control part of an integrated cyber-physical system with the application 
of graphical specification methods (e.g. Petri nets).

a project
activity during the classes
an ongoing monitoring during 
classes

Laboratory
Project

Assignment conditions
Lecture – the passing condition is to obtain a positive mark from the final test (or other tasks given by the teacher).

Laboratory – the passing condition is to obtain positive marks from all laboratory exercises to be planned during the semester (or other tasks given by the teacher).

Project – the passing condition is to obtain a positive mark from all projects conducted during the semester (or other task given by the teacher).

Final mark components: lecture 30% + laboratory 40% + project 30%.
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http://doi.org/10.1016/j.sysarc.2018.06.005.
7. R. Wiśniewski, "Dynamic partial reconfiguration of concurrent control systems specified by Petri nets and implemented in Xilinx FPGA devices", IEEE Access, vol. 6, pp. 
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78779, Dec. 2018, DOI: https://doi.org/10.1109/ACCESS.2018.2885249.
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