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Synopsis

Revised and updated with improvements conceived in parallel programming courses, The Art of
Multiprocessor Programming is an authoritative guide to multicore programming. It introduces a
higher level set of software development skills than that needed for efficient single-core
programming. This book provides comprehensive coverage of the new principles, algorithms, and
tools necessary for effective multiprocessor programming. Students and professionals alike will
benefit from thorough coverage of key multiprocessor programming issues. This revised edition
incorporates much-demanded updates throughout the book, based on feedback and corrections
reported from classrooms since 2008 Learn the fundamentals of programming multiple threads
accessing shared memory Explore mainstream concurrent data structures and the key elements of
their design, as well as synchronization techniques from simple locks to transactional memory
systems Visit the companion site and download source code, example Java programs, and

materials to support and enhance the learning experience
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Customer Reviews

The Art of Multiprocessor Programming is an outstanding text that will soon become a classic. | give
a chapter by chapter review of it below.Practitioners that are already well versed in parallel
programming can jump directly to Chapter 7, however, | would suggest at least skimming Chapters
2, 3 and 4. Even those programmers who understand shared memory and locking may be shocked

at how relaxed memory models or compiler optimizations can reorder operations causing innocent



looking code to break.------- mmmmm e Chapter 1 - IntroductionWhy is this book called

"The Art of Multiprocessor Programming" and not "The Art of Parallel Programming?" It is not by
accident. There is a directed effort to explain parallel programming concepts as they relate to
multi-core (or many-core) architectures. In particular, shared-memory multiprocessors have specific
implementation details, such as cache coherence policies, that directly affect parallel software run

on such architectures. The introduction gives a brief overview of the direction of the text: principles

and practice.-------- e Part 1 - PrinciplesChapter 2 - Mutual ExclusionMutual
exclusion is a key concept to multi-threaded programming, and this chapter is rightly placed at the
beginning of the text. This chapter presents some of the foundational concepts in parallel
computing, such as, understanding time related to operation interleavings, pessimistic critical
sections, forward progress, deadlocks and fairness. In addition, some of the classic algorithms are

presented here, such as Lamport’s Ticket Locking and Peterson’s 2-Threaded Lock.

This book gives programmers the practical and theoretical tools they need to adapt to the
proliferation of multi-core machines. It opens with six chapters on theoretical subjects. These
chapters are fascinating in their own right as well as directly applicable to my daily work. | thought
the most important subjects were wait-free synchronization (every method completes in a finite
number of steps), lock-free synchronization (some method completes in a finite number of steps),
and some computability proofs. The authors use computability to demonstrate the equivalence of
several types of synchronization primitives. They also present some impossibility proofs that show
you how to avoid trying to solve unsolvable problems. The computability results and synchronization
guarantees combine to give you the tools to determine whether one concurrent algorithm is "better"
than another.The remainder of the book is devoted to practical subjects. These chapters cover
locks, a variety of data structures, work scheduling, and some miscellaneous topics. Java’'s
java.util.concurrent package provides production-quality implementations of most of these data
structures. The authors know this, and they use the data structures chapters to demonstrate
generally applicable techniques while avoiding unnecessary implementation details. The work
scheduling chapter is a sobering reminder of the difficulty inherent in fully exploiting highly parallel
architectures. The authors show how to use recurrences to analyze the relative speedup an
algorithm gains by running on P processors instead of a single processor. Combining this with the
discussion of Ahmdal’s Law earlier in the book we see that the essential math behind parallelism

severely penalizes you for seemingly small sequential portions of your code.
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