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This book is devoted to the most difficult part of concurrent programming,
namely synchronization concepts, techniques and principles when the
cooperating entities are asynchronous, communicate through a shared memory,
and may experience failures. Synchronization is no longer a set of tricks but, due
to research results in recent decades, it relies today on sane scientific foundations
as explained in this book.

In this book the author explains synchronization and the implementation of
concurrent objects, presenting in a uniform and comprehensive way the major
theoretical and practical results of the past 30 years. Among the key features of
the book are a new look at lock-based synchronization (mutual exclusion,
semaphores, monitors, path expressions); an introduction to the atomicity
consistency criterion and its properties and a specific chapter on transactional
memory; an introduction to mutex-freedom and associated progress conditions
such as obstruction-freedom and wait-freedom; a presentation of Lamport's
hierarchy of safe, regular and atomic registers and associated wait-free
constructions; a description of numerous wait-free constructions of concurrent
objects (queues, stacks, weak counters, snapshot objects, renaming objects, etc.);
a presentation of the computability power of concurrent objects including the
notions of universal construction, consensus number and the associated Herlihy's
hierarchy; and a survey of failure detector-based constructions of consensus
objects.

The book is suitable for advanced undergraduate students and graduate students
in computer science or computer engineering, graduate students in mathematics
interested in the foundations of process synchronization, and practitioners and
engineers who need to produce correct concurrent software. The reader should
have a basic knowledge of algorithms and operating systems.
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This book is devoted to the most difficult part of concurrent programming, namely synchronization concepts,
techniques and principles when the cooperating entities are asynchronous, communicate through a shared
memory, and may experience failures. Synchronization is no longer a set of tricks but, due to research results
in recent decades, it relies today on sane scientific foundations as explained in this book.

In this book the author explains synchronization and the implementation of concurrent objects, presenting in
a uniform and comprehensive way the major theoretical and practical results of the past 30 years. Among the
key features of the book are a new look at lock-based synchronization (mutual exclusion, semaphores,
monitors, path expressions); an introduction to the atomicity consistency criterion and its properties and a
specific chapter on transactional memory; an introduction to mutex-freedom and associated progress
conditions such as obstruction-freedom and wait-freedom; a presentation of Lamport's hierarchy of safe,
regular and atomic registers and associated wait-free constructions; a description of numerous wait-free
constructions of concurrent objects (queues, stacks, weak counters, snapshot objects, renaming objects, etc.);
a presentation of the computability power of concurrent objects including the notions of universal
construction, consensus number and the associated Herlihy's hierarchy; and a survey of failure detector-
based constructions of consensus objects.

The book is suitable for advanced undergraduate students and graduate students in computer science or
computer engineering, graduate students in mathematics interested in the foundations of process
synchronization, and practitioners and engineers who need to produce correct concurrent software. The
reader should have a basic knowledge of algorithms and operating systems.
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Editorial Review

Review

From the reviews:

“Concurrent programming is the study of the methods which will ensure correct interactions. … Raynal
(Univ. of Rennes, France) presents these classical techniques at the beginning of his book, and then moves
on to cover such topics as transactional memory and current areas of research like consensus in the face of
crash failures. The coverage is very up-to-date, including references through 2010. … This would be an ideal
text for a beginning graduate course. Summing Up: Highly recommended. Graduate students,
researchers/faculty, and professionals/practitioners.” (P. Cull, Choice, Vol. 50 (11), August, 2013)

“A very comprehensive treatment of both fundamentals and recent results in concurrent programming is
presented in this book. … The book is well structured, with many examples to help the reader. Each chapter
starts with a short presentation of the content and a list of keywords, and concludes with a summary of the
main points and results. … I can recommend this book … .” (Sergei Gorlatch, Computing Reviews, June,
2013)

From the Back Cover

The advent of new architectures and computing platforms means that synchronization and concurrent
computing are among the most important topics in computing science. Concurrent programs are made up of
cooperating entities -- processors, processes, agents, peers, sensors -- and synchronization is the set of
concepts, rules and mechanisms that allow them to coordinate their local computations in order to realize a
common task. This book is devoted to the most difficult part of concurrent programming, namely
synchronization concepts, techniques and principles when the cooperating entities are asynchronous,
communicate through a shared memory, and may experience failures. Synchronization is no longer a set of
tricks but, due to research results in recent decades, it relies today on sane scientific foundations as explained
in this book.

In this book the author explains synchronization and the implementation of concurrent objects, presenting in
a uniform and comprehensive way the major theoretical and practical results of the past 30 years. Among the
key features of the book are a new look at lock-based synchronization (mutual exclusion, semaphores,
monitors, path expressions); an introduction to the atomicity consistency criterion and its properties and a
specific chapter on transactional memory; an introduction to mutex-freedom and associated progress
conditions such as obstruction-freedom and wait-freedom; a presentation of Lamport's hierarchy of safe,
regular and atomic registers and associated wait-free constructions; a description of numerous wait-free
constructions of concurrent objects (queues, stacks, weak counters, snapshot objects, renaming objects, etc.);
a presentation of the computability power of concurrent objects including the notions of universal
construction, consensus number and the associated Herlihy's hierarchy; and a survey of failure detector-
based constructions of consensus objects.

The book is suitable for advanced undergraduate students and graduate students in computer science or
computer engineering, graduate students in mathematics interested in the foundations of process



synchronization, and practitioners and engineers who need to produce correct concurrent software. The
reader should have a basic knowledge of algorithms and operating systems.

About the Author
Prof. Michel Raynal is among the top researchers in the world on the topic of distributed algorithms. He is a
full professor at the Université de Rennes where he founded the Distributed Algorithms research group in
1984. He has been the principal investigator in numerous related research national and international projects,
and he has been invited by more than 25 universities around the world to give lectures on distributed
algorithms and distributed computing. He has over 300 academic publications on this topic, and has authored
a number of books on related topics. His current research interests include distributed algorithms, distributed
computing systems, distributed computability and dependability; and the fundamental principles that
underlie the design and the construction of distributed computing systems.

Users Review

From reader reviews:

Joaquin Hogan:

The book Concurrent Programming: Algorithms, Principles, and Foundations can give more knowledge and
also the precise product information about everything you want. Why then must we leave the best thing like
a book Concurrent Programming: Algorithms, Principles, and Foundations? Some of you have a different
opinion about book. But one aim in which book can give many data for us. It is absolutely proper. Right
now, try to closer along with your book. Knowledge or facts that you take for that, you are able to give for
each other; you can share all of these. Book Concurrent Programming: Algorithms, Principles, and
Foundations has simple shape nevertheless, you know: it has great and big function for you. You can
appearance the enormous world by wide open and read a reserve. So it is very wonderful.

James Ellis:

Can you one of the book lovers? If yes, do you ever feeling doubt if you are in the book store? Try to pick
one book that you never know the inside because don't assess book by its handle may doesn't work is
difficult job because you are afraid that the inside maybe not as fantastic as in the outside appearance likes.
Maybe you answer is usually Concurrent Programming: Algorithms, Principles, and Foundations why
because the excellent cover that make you consider with regards to the content will not disappoint you. The
inside or content is usually fantastic as the outside or cover. Your reading sixth sense will directly show you
to pick up this book.

Kelley Hardy:

This Concurrent Programming: Algorithms, Principles, and Foundations is great publication for you because
the content and that is full of information for you who also always deal with world and get to make decision
every minute. This specific book reveal it information accurately using great manage word or we can say no
rambling sentences in it. So if you are read the item hurriedly you can have whole info in it. Doesn't mean it
only will give you straight forward sentences but tough core information with attractive delivering sentences.
Having Concurrent Programming: Algorithms, Principles, and Foundations in your hand like having the



world in your arm, information in it is not ridiculous one. We can say that no e-book that offer you world
within ten or fifteen second right but this reserve already do that. So , this really is good reading book. Heya
Mr. and Mrs. hectic do you still doubt which?

Malcolm Thurmond:

This Concurrent Programming: Algorithms, Principles, and Foundations is fresh way for you who has
intense curiosity to look for some information as it relief your hunger info. Getting deeper you onto it getting
knowledge more you know or perhaps you who still having little digest in reading this Concurrent
Programming: Algorithms, Principles, and Foundations can be the light food for yourself because the
information inside this book is easy to get by anyone. These books create itself in the form which is
reachable by anyone, yeah I mean in the e-book form. People who think that in guide form make them feel
sleepy even dizzy this reserve is the answer. So there isn't any in reading a publication especially this one.
You can find actually looking for. It should be here for you actually. So , don't miss this! Just read this e-
book type for your better life and also knowledge.
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