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A cyber-physical system consists of a collection of computing devices
communicating with one another and interacting with the physical world via
sensors and actuators in a feedback loop. Increasingly, such systems are
everywhere, from smart buildings to medical devices to automobiles. This
textbook offers a rigorous and comprehensive introduction to the principles of
design, specification, modeling, and analysis of cyber-physical systems. The
book draws on a diverse set of subdisciplines, including model-based design,
concurrency theory, distributed algorithms, formal methods of specification and
verification, control theory, real-time systems, and hybrid systems, explaining the
core ideas from each that are relevant to system design and analysis.The book
explains how formal models provide mathematical abstractions to manage the
complexity of a system design. It covers both synchronous and asynchronous
models for concurrent computation, continuous-time models for dynamical
systems, and hybrid systems for integrating discrete and continuous evolution.
The role of correctness requirements in the design of reliable systems is
illustrated with a range of specification formalisms and the associated techniques
for formal verification. The topics include safety and liveness requirements,
temporal logic, model checking, deductive verification, stability analysis of linear
systems, and real-time scheduling algorithms. Principles of modeling,
specification, and analysis are illustrated by constructing solutions to
representative design problems from distributed algorithms, network protocols,
control design, and robotics.This book provides the rapidly expanding field of
cyber-physical systems with a long-needed foundational text by an established
authority. It is suitable for classroom use or as a reference for professionals.
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A cyber-physical system consists of a collection of computing devices communicating with one another and
interacting with the physical world via sensors and actuators in a feedback loop. Increasingly, such systems
are everywhere, from smart buildings to medical devices to automobiles. This textbook offers a rigorous and
comprehensive introduction to the principles of design, specification, modeling, and analysis of cyber-
physical systems. The book draws on a diverse set of subdisciplines, including model-based design,
concurrency theory, distributed algorithms, formal methods of specification and verification, control theory,
real-time systems, and hybrid systems, explaining the core ideas from each that are relevant to system design
and analysis.The book explains how formal models provide mathematical abstractions to manage the
complexity of a system design. It covers both synchronous and asynchronous models for concurrent
computation, continuous-time models for dynamical systems, and hybrid systems for integrating discrete and
continuous evolution. The role of correctness requirements in the design of reliable systems is illustrated
with a range of specification formalisms and the associated techniques for formal verification. The topics
include safety and liveness requirements, temporal logic, model checking, deductive verification, stability
analysis of linear systems, and real-time scheduling algorithms. Principles of modeling, specification, and
analysis are illustrated by constructing solutions to representative design problems from distributed
algorithms, network protocols, control design, and robotics.This book provides the rapidly expanding field of
cyber-physical systems with a long-needed foundational text by an established authority. It is suitable for
classroom use or as a reference for professionals.
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Editorial Review

Review

This is the first self-contained and comprehensive textbook presenting an elegant and rigorous unification of
the theoretical underpinnings behind the practices in the emerging field of cyber-physical systems. It is
remarkably well written and documented. It is a unique guide to understanding the multifaceted aspects of
cyber-physical systems and their numerous applications.

(Joseph Sifakis, Professor, École polytechnique fédérale de Lausanne; Laureate of the 2007 Turing Award)

Cyber-physical systems are ubiquitous in modern technology. They occur in planes, automobiles, and other
aspects of our daily life. It is critically important that they be correct, since people's lives may depend on
them. This book is an excellent introduction to a complex and highly technical subject by the leading
researcher in that field. I enthusiastically recommend it for either individual study or classroom use.

(Edmund M. Clarke, FORE Systems University Professor of Computer Science, Carnegie Mellon; Laureate
of the 2007 Turing Award)

About the Author

Rajeev Alur is Zisman Family Professor of Computer and Information Science and Director of the
Embedded Systems Masters program at the University of Pennsylvania.

Users Review

From reader reviews:

Bonita Crist:

This Principles of Cyber-Physical Systems (MIT Press) book is simply not ordinary book, you have it then
the world is in your hands. The benefit you obtain by reading this book is actually information inside this
reserve incredible fresh, you will get data which is getting deeper you read a lot of information you will get.
This specific Principles of Cyber-Physical Systems (MIT Press) without we know teach the one who
examining it become critical in contemplating and analyzing. Don't end up being worry Principles of Cyber-
Physical Systems (MIT Press) can bring any time you are and not make your handbag space or bookshelves'
come to be full because you can have it with your lovely laptop even mobile phone. This Principles of
Cyber-Physical Systems (MIT Press) having fine arrangement in word and layout, so you will not experience
uninterested in reading.

Kimberly Niemeyer:

Do you have something that you want such as book? The publication lovers usually prefer to decide on book
like comic, brief story and the biggest the first is novel. Now, why not attempting Principles of Cyber-
Physical Systems (MIT Press) that give your pleasure preference will be satisfied through reading this book.



Reading routine all over the world can be said as the opportinity for people to know world considerably
better then how they react towards the world. It can't be stated constantly that reading routine only for the
geeky individual but for all of you who wants to end up being success person. So , for every you who want to
start studying as your good habit, you are able to pick Principles of Cyber-Physical Systems (MIT Press)
become your current starter.

Richard Forbes:

That reserve can make you to feel relax. This particular book Principles of Cyber-Physical Systems (MIT
Press) was multi-colored and of course has pictures on there. As we know that book Principles of Cyber-
Physical Systems (MIT Press) has many kinds or variety. Start from kids until adolescents. For example
Naruto or Detective Conan you can read and believe that you are the character on there. So , not at all of
book usually are make you bored, any it offers you feel happy, fun and rest. Try to choose the best book in
your case and try to like reading which.

Allen Schlemmer:

What is your hobby? Have you heard this question when you got pupils? We believe that that query was
given by teacher with their students. Many kinds of hobby, Everyone has different hobby. Therefore you
know that little person like reading or as looking at become their hobby. You must know that reading is very
important and book as to be the point. Book is important thing to include you knowledge, except your
personal teacher or lecturer. You discover good news or update with regards to something by book. Different
categories of books that can you go onto be your object. One of them is niagra Principles of Cyber-Physical
Systems (MIT Press).
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