Designing of integrated cyber-phisical systems - opis przedmiotu

Informacje ogdlne

Nazwa przedmiotu Designing of integrated cyber-phisical systems
Kod przedmiotu 11.3-WE-INFD-DofIC-PS-Er

Wydziat Wydziat Informatyki, Elektrotechniki i Automatyki.
Kierunek Informatyka

Profil ogdlnoakademicki

Rodzaj studiow Program Erasmus drugiego stopnia

Semestr rozpoczecia semestr zimowy 2020/2021

Informacje o przedmiocie

Semestr 2

Liczba punktéw ECTS do zdobycia 5

Typ przedmiotu obowigzkowy

Jezyk nauczania angielski

Sylabus opracowat ® dr hab. inz. Remigiusz Wisniewski, prof. UZ

Formy zajec¢

Forma zajeé Liczba godzin w semestrze Liczba godzin w tygodniu Liczba godzin w semestrze Liczba godzin w tygodniu Forma zaliczenia
(stacjonarne) (stacjonarne) (niestacjonarne) (niestacjonarne)

Wyktad 15 1 - - Zaliczenie na
ocene

Laboratorium 30 2 - - Zaliczenie na
ocene

Projekt 15 1 - - Zaliczenie na
ocene

Cel przedmiotu
® 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.

Wymagania wstepne

Zakres tematyczny
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.

Metody ksztatcenia

Lecture, laboratory exercises, project.

Efekty uczenia sie i metody weryfikacji osiggania efektéw uczenia sie

Opis efektu Symbole Metody weryfikacji Forma zaje¢

efektow
Has a basic knowledge on designing of a control part of an integrated cyber-physical ¢ aktywnos$¢ w trakcie zaje¢ ® Wyktad
systems with the application of graphical methods (Petri nets) ¢ dyskusja ¢ Laboratorium

® kolokwium
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Opis efektu Symbole Metody weryfikacji Forma zaje¢

efektow

Has a knowledge about various analysis and decomposition methods of a control part of ¢ aktywnos$¢ w trakcie zajeé ® Wyktad
an integrated cyber-physical system (in regards of computational complexity of ¢ dyskusja
algorithms) ® kolokwium
Is able to design a control part of an integrated cyber-physical system with the application ¢ aktywnos$¢ w trakcie zajeé ® Laboratorium
of graphical specification methods (e.g. Petri nets). ® biezaca kontrola na ® Projekt

zajeciach

® projekt

Waru

nki zaliczenia

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

Final m

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

ark components: lecture 30% + laboratory 40% + project 30%.
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