
UNISA9964654723033161. Record Nr.

Titolo Foundations of Multi-Paradigm Modelling for Cyber-Physical Systems
[[electronic resource] /] / edited by Paulo Carreira, Vasco Amaral, Hans
Vangheluwe

Pubbl/distr/stampa Cham, : Springer Nature, 2020
Cham : , : Springer International Publishing : , : Imprint : Springer, ,
2020

ISBN 3-030-43946-1

Descrizione fisica 1 online resource (XX, 285 p. 157 illus., 54 illus. in color.)

Disciplina 005.1

Soggetti Software engineering
Computer engineering
Internet of things
Embedded computer systems
Special purpose computers
Application software
Computer-aided engineering
Software Engineering
Cyber-physical systems, IoT
Special Purpose and Application-Based Systems
Computer Applications
Computer-Aided Engineering (CAD, CAE) and Design

Lingua di pubblicazione Inglese

Formato

Edizione [1st ed. 2020.]

Livello bibliografico

Nota di contenuto Multi-Paradigm Modelling for Cyber-Physical Systems: Foundations --
Bond Graphs: A Unifying Framework for Modelling of Physical Systems
-- Modelica: Equation-Based, Object-Oriented Modelling of Physical
Systems -- Causal-Block Diagrams: A Family of Languages for Causal
Modelling of Cyber-Physical Systems -- DEVS: Discrete-Event
Modelling and Simulation for Performance Analysis of Resource-
Constrained Systems -- Statecharts: A Formalism to Model, Simulate
and Synthesize Reactive and Autonomous Timed Systems -- Petri Nets:

Autore Carreira Paulo

Materiale a stampa

Monografia



Sommario/riassunto

A Formal Language to Specify and Verify Concurrent Non-Deterministic
Event Systems -- AADL: A Language to Specify the Architecture of
Cyber-Physical Systems -- FTG+PM: Describing Engineering Processes
in Multi-Paradigm Modelling.
This open access book coherently gathers well-founded information on
the fundamentals of and formalisms for modelling cyber-physical
systems (CPS). Highlighting the cross-disciplinary nature of CPS
modelling, it also serves as a bridge for anyone entering CPS from
related areas of computer science or engineering. Truly complex,
engineered systems—known as cyber-physical systems—that integrate
physical, software, and network aspects are now on the rise. However,
there is no unifying theory nor systematic design methods, techniques
or tools for these systems. Individual (mechanical, electrical, network or
software) engineering disciplines only offer partial solutions. A
technique known as Multi-Paradigm Modelling has recently emerged
suggesting to model every part and aspect of a system explicitly, at the
most appropriate level(s) of abstraction, using the most appropriate
modelling formalism(s), and then weaving the results together to form
a representation of the system. If properly applied, it enables, among
other global aspects, performance analysis, exhaustive simulation, and
verification. This book is the first systematic attempt to bring together
these formalisms for anyone starting in the field of CPS who seeks solid
modelling foundations and a comprehensive introduction to the distinct
existing techniques that are multi-paradigmatic. Though chiefly
intended for master and post-graduate level students in computer
science and engineering, it can also be used as a reference text for
practitioners.


