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The matching problem is one of the central problems in graph theory as well as in the theory of algorithms and their applications.
This book will provide the reader with a comprehensive and straightforward introduction to the basic methods of designing efficient
parallel algorithms for graphmatching problems. The text is written for students at the beginning graduate level. The exposition is
mostly self-contained and example-driven. Prerequisites have been kept to a minimum by including relevant background material.
The book contains full details of several new techniques and shouldalso be of interest to research workers in computer science,
operations research, discrete mathematics, and electrical engineering. The main theoretical tools are combined into three
independent chapters, devoted to combinatorial tools, probabilistic tools, and algebraic tools. One of the maingoals of the book is
to bring together these three approaches and highlight how their combination works in the development of efficient parallel
algorithms. The reader will be provided with a simple and transparent presentation of a variety of interesting algorithms, including
many examples andillustrations. The combination of different approaches makes the matching problem and its applications an
attractive and fascinating subject. It is hoped that the book represents a meeting point of interesting algorithmic techniques and
opens up new algebraic and geometric areas. Marek Karpinskiis Chair Professor of Computer Science at the University of Bonn.
Wojciech Rytter is Professor of Computer Science at the University of Warsaw and at the University of Liverpool.
Mathematics of Computing -- Parallelism.
Parallel Computing: Methods, Algorithms and Applications presents a collection of original papers presented at the international
meeting on parallel processing, methods, algorithms, and applications at Verona, Italy in September 1989.
???????????????????
A comprehensive guide for students and practitioners to parallel computing models, processes, metrics, and implementation in
MPI and OpenMP.
Focusing on algorithms for distributed-memory parallel architectures, Parallel Algorithms presents a rigorous yet accessible
treatment of theoretical models of parallel computation, parallel algorithm design for homogeneous and heterogeneous platforms,
complexity and performance analysis, and essential notions of scheduling. The book extract
This highly acclaimed work, first published by Prentice Hall in 1989, is a comprehensive and theoretically sound treatment of
parallel and distributed numerical methods. It focuses on algorithms that are naturally suited for massive parallelization, and it
explores the fundamental convergence, rate of convergence, communication, and synchronization issues associated with such
algorithms. This is an extensive book, which aside from its focus on parallel and distributed algorithms, contains a wealth of
material on a broad variety of computation and optimization topics. It is an excellent supplement to several of our other books,
including Convex Optimization Algorithms (Athena Scientific, 2015), Nonlinear Programming (Athena Scientific, 1999), Dynamic
Programming and Optimal Control (Athena Scientific, 2012), Neuro-Dynamic Programming (Athena Scientific, 1996), and Network
Optimization (Athena Scientific, 1998). The on-line edition of the book contains a 95-page solutions manual.
With its cogent overview of the essentials of parallel computation as well as lists of P-complete and open problems, extensive
remarks corresponding to each problem, and extensive references, this book is the ideal introduction to parallel computing.
Numerical algorithms, modern programming techniques, and parallel computing are often taught serially across different courses and
different textbooks. The need to integrate concepts and tools usually comes only in employment or in research - after the courses are
concluded - forcing the student to synthesise what is perceived to be three independent subfields into one. This book provides a seamless
approach to stimulate the student simultaneously through the eyes of multiple disciplines, leading to enhanced understanding of scientific
computing as a whole. The book includes both basic as well as advanced topics and places equal emphasis on the discretization of partial
differential equations and on solvers. Some of the advanced topics include wavelets, high-order methods, non-symmetric systems, and
parallelization of sparse systems. The material covered is suited to students from engineering, computer science, physics and mathematics.
Our aim in this book is to present and enlarge upon those aspects of parallel computing that are needed by practitioners of computational
science. Today al most all classical sciences, such as mathematics, physics, chemistry and biology, employ numerical methods to help gain
insight into nature. In addition to the traditional numerical methods, such as matrix inversions and the like, a whole new field of computational
techniques has come to assume central importance, namely the numerical simulation methods. These methods are much less fully
developed than those which are usually taught in a standard numerical math ematics course. However, they form a whole new set of tools for
research in the physical sciences and are applicable to a very wide range of problems. At the same time there have been not only enormous
strides forward in the speed and capability of computers but also dramatic new developments in computer architecture, and particularly in
parallel computers. These improvements offer exciting prospects for computer studies of physical systems, and it is the new techniques and
methods connected with such computer simulations that we seek to present in this book, particularly in the light of the possibilities opened up
by parallel computers. It is clearly not possible at this early stage to write a definitive book on simulation methods and parallel computing.
This book presents advances in high performance computing as well as advances accomplished using high performance computing. It
contains a collection of papers presenting results achieved in the collaboration of scientists from computer science, mathematics, physics,
and mechanical engineering. From science problems to mathematical algorithms and on to the effective implementation of these algorithms
on massively parallel and cluster computers, the book presents state-of-the-art methods and technology, and exemplary results in these
fields.
The Parallel Programming Guide for Every Software Developer From grids and clusters to next-generation game consoles, parallel
computing is going mainstream. Innovations such as Hyper-Threading Technology, HyperTransport Technology, and multicore
microprocessors from IBM, Intel, and Sun are accelerating the movement's growth. Only one thing is missing: programmers with the skills to
meet the soaring demand for parallel software. That's where Patterns for Parallel Programming comes in. It's the first parallel programming
guide written specifically to serve working software developers, not just computer scientists. The authors introduce a complete, highly
accessible pattern language that will help any experienced developer "think parallel"-and start writing effective parallel code almost
immediately. Instead of formal theory, they deliver proven solutions to the challenges faced by parallel programmers, and pragmatic guidance
for using today's parallel APIs in the real world. Coverage includes: Understanding the parallel computing landscape and the challenges
faced by parallel developers Finding the concurrency in a software design problem and decomposing it into concurrent tasks Managing the
use of data across tasks Creating an algorithm structure that effectively exploits the concurrency you've identified Connecting your
algorithmic structures to the APIs needed to implement them Specific software constructs for implementing parallel programs Working with
today's leading parallel programming environments: OpenMP, MPI, and Java Patterns have helped thousands of programmers master objectoriented development and other complex programming technologies. With this book, you will learn that they're the best way to master parallel
programming too.
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Parallel-Algorithms for Regular Architectures is the first book to concentrate exclusively on algorithms and paradigms for programming
parallel computers such as the hypercube, mesh, pyramid, and mesh-of-trees. Algorithms are given to solve fundamental tasks such as
sorting and matrix operations, as well as problems in the field of image processing, graph theory, and computational geometry. The first
chapter defines the computer models, problems to be solved, and notation that will be used throughout the book. It also describes
fundamental abstract data movement operations that serve as the foundation to many of the algorithms presented in the book. The remaining
chapters describe efficient implementations of these operations for specific models of computation and present algorithms (with asymptotic
analyses) that are often based on these operations. The algorithms presented are the most efficient known, including a number of new
algorithms for the hypercube and mesh-of-trees that are better than those that have previously appeared in the literature. The chapters may
be read independently, allowing anyone interested in a specific model to read the introduction and then move directly to the chapter(s)
devoted to the particular model of interest. Russ Miller is Assistant Professor in the Department of Computer Science, State University of New
York at Buffalo. Quentin F. Stout is Associate Professor in the Department of Electrical Engineering and Computer Science at the University
of Michigan. Parallel Algorithms for Regular Architectures is included in the Scientific Computation series, edited by Dennis Gannon.
Advancements in microprocessor architecture, interconnection technology, and software development have fueled rapid growth in parallel
and distributed computing. However, this development is only of practical benefit if it is accompanied by progress in the design, analysis and
programming of parallel algorithms. This concise textbook provides, in one place, three mainstream parallelization approaches, Open MPP,
MPI and OpenCL, for multicore computers, interconnected computers and graphical processing units. An overview of practical parallel
computing and principles will enable the reader to design efficient parallel programs for solving various computational problems on state-ofthe-art personal computers and computing clusters. Topics covered range from parallel algorithms, programming tools, OpenMP, MPI and
OpenCL, followed by experimental measurements of parallel programs’ run-times, and by engineering analysis of obtained results for
improved parallel execution performances. Many examples and exercises support the exposition.
Introduction fro ancient to modern times; Elementary data structures; Design analysis of sequential algorithms; Sequential sortin algorithms
and their analysis; Introduction to parallel algorithms and architectures; parallel sorting; Expanding the design and analysis of the algorithms
toolkit; Introduction, correctness proofs, and recurrence relations;Graphs, digraphs, and sets; Probability and average complexity of
agorithms; Introduction to Lower bound theory; Parallel prefix, matix multiplication, and pointer jumping; Major design strategies; The Greedy
method; Divide conquer; Dynamic programming; Backtracking and branch-and-bound; Special topics; Heuristic search: A- search, game
trees; The dictionary problem: hashing and balanced trees; Probabilistic algorithms; graph algorithms; NP- complete problems and the class
NC; The classes NC and P-complete; Closing remarks.
Programming Massively Parallel Processors: A Hands-on Approach, Second Edition, teaches students how to program massively parallel
processors. It offers a detailed discussion of various techniques for constructing parallel programs. Case studies are used to demonstrate the
development process, which begins with computational thinking and ends with effective and efficient parallel programs. This guide shows
both student and professional alike the basic concepts of parallel programming and GPU architecture. Topics of performance, floating-point
format, parallel patterns, and dynamic parallelism are covered in depth. This revised edition contains more parallel programming examples,
commonly-used libraries such as Thrust, and explanations of the latest tools. It also provides new coverage of CUDA 5.0, improved
performance, enhanced development tools, increased hardware support, and more; increased coverage of related technology, OpenCL and
new material on algorithm patterns, GPU clusters, host programming, and data parallelism; and two new case studies (on MRI reconstruction
and molecular visualization) that explore the latest applications of CUDA and GPUs for scientific research and high-performance computing.
This book should be a valuable resource for advanced students, software engineers, programmers, and hardware engineers. New coverage
of CUDA 5.0, improved performance, enhanced development tools, increased hardware support, and more Increased coverage of related
technology, OpenCL and new material on algorithm patterns, GPU clusters, host programming, and data parallelism Two new case studies
(on MRI reconstruction and molecular visualization) explore the latest applications of CUDA and GPUs for scientific research and highperformance computing
Written by an authority in the field, this book provides an introduction to the design and analysis of parallel algorithms. The emphasis is on the
application of the PRAM (parallel random access machine) model of parallel computation, with all its variants, to algorithm analysis. Special
attention is given to the selection of relevant data structures and to algorithm design principles that have proved to be useful. Features Uses
PRAM (parallel random access machine) as the model for parallel computation. Covers all essential classes of parallel algorithms. Rich
exercise sets. Written by a highly respected author within the field. 0201548569B04062001
This contributed volume highlights two areas of fundamental interest in high-performance computing: core algorithms for important kernels
and computationally demanding applications. The first few chapters explore algorithms, numerical techniques, and their parallel formulations
for a variety of kernels that arise in applications. The rest of the volume focuses on state-of-the-art applications from diverse domains. By
structuring the volume around these two areas, it presents a comprehensive view of the application landscape for high-performance
computing, while also enabling readers to develop new applications using the kernels. Readers will learn how to choose the most suitable
parallel algorithms for any given application, ensuring that theory and practicality are clearly connected. Applications using these techniques
are illustrated in detail, including: Computational materials science and engineering Computational cardiovascular analysis Multiscale
analysis of wind turbines and turbomachinery Weather forecasting Machine learning techniques Parallel Algorithms in Computational Science
and Engineering will be an ideal reference for applied mathematicians, engineers, computer scientists, and other researchers who utilize highperformance computing in their work.
Over the last fifteen years GIS has become a fully-fledged technology, deployed across a range of application areas. However, although
computer advances in performance appear to continue unhindered, data volumes and the growing sophistication of analysis procedures
mean that performance will increasingly become a serious concern in GIS. Parallel computing offers a potential solution. However, traditional
algorithms may not run effectively in a parallel environment, so utilization of parallel technology is not entirely straightforward. This
groundbreaking book examines some of the current strategies facing scientists and engineers at this crucial interface of parallel computing
and GIS.; The book begins with an introduction to the concepts, terminology and techniques of parallel processing, with particular reference
to GIS. High level programming paradigms and software engineering issues underlying parallel software developments are considered and
emphasis is given to designing modular reusable software libraries. The book continues with problems in designing parallel software for GIS
applications, potential vector and raster data structures and details the algorithmic design for some major GIS operations. An implementation
case study is included, based around a raster generalization problem, which illustrates some of the principles involved. Subsequent chapters
review progress in parallel database technology in a GIS environment and the use of parallel techniques in various application areas, dealing
with both algorithmic and implementation issues.; "Parallel Processing Algorithms for GIS" should be a useful text for a new generation of GIS
professionals whose principal concern is the challenge of embracing major computer performance enhancements via parallel computing.
Similarly, it should be an important volume for parallel computing professionals who are increasingly aware that GIS offers a major application
domain for their technology.
This book offers a unique pathway to methods of parallel optimization by introducing parallel computing ideas into both optimization theory
and into some numerical algorithms for large-scale optimization problems. The three parts of the book bring together relevant theory, careful
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study of algorithms, and modeling of significant real world problems such as image reconstruction, radiation therapy treatment planning,
financial planning, transportation and multi-commodity network flow problems, planning under uncertainty, and matrix balancing problems.
Equip yourself for success with a state-of-the-art approach to algorithms available only in Miller/Boxer's ALGORITHMS SEQUENTIAL AND
PARALLEL: A UNIFIED APPROACH, 3E. This unique and functional text gives you an introduction to algorithms and paradigms for modern
computing systems, integrating the study of parallel and sequential algorithms within a focused presentation. With a wide range of practical
exercises and engaging examples drawn from fundamental application domains, this book prepares you to design, analyze, and implement
algorithms for modern computing systems. Important Notice: Media content referenced within the product description or the product text may
not be available in the ebook version.
GPU-based Parallel Implementation of Swarm Intelligence Algorithms combines and covers two emerging areas attracting increased
attention and applications: graphics processing units (GPUs) for general-purpose computing (GPGPU) and swarm intelligence. This book not
only presents GPGPU in adequate detail, but also includes guidance on the appropriate implementation of swarm intelligence algorithms on
the GPU platform. GPU-based implementations of several typical swarm intelligence algorithms such as PSO, FWA, GA, DE, and ACO are
presented and having described the implementation details including parallel models, implementation considerations as well as performance
metrics are discussed. Finally, several typical applications of GPU-based swarm intelligence algorithms are presented. This valuable
reference book provides a unique perspective not possible by studying either GPGPU or swarm intelligence alone. This book gives a
complete and whole picture for interested readers and new comers who will find many implementation algorithms in the book suitable for
immediate use in their projects. Additionally, some algorithms can also be used as a starting point for further research. Presents a concise but
sufficient introduction to general-purpose GPU computing which can help the layman become familiar with this emerging computing
technique Describes implementation details, such as parallel models and performance metrics, so readers can easily utilize the techniques to
accelerate their algorithmic programs Appeals to readers from the domain of high performance computing (HPC) who will find the relatively
young research domain of swarm intelligence very interesting Includes many real-world applications, which can be of great help in deciding
whether or not swarm intelligence algorithms or GPGPU is appropriate for the task at hand
The ability of parallel computing to process large data sets and handle time-consuming operations has resulted in unprecedented advances
in biological and scientific computing, modeling, and simulations. Exploring these recent developments, the Handbook of Parallel Computing:
Models, Algorithms, and Applications provides comprehensive coverage on a
Introduction to Parallel Algorithms and Architectures: Arrays Trees Hypercubes provides an introduction to the expanding field of parallel
algorithms and architectures. This book focuses on parallel computation involving the most popular network architectures, namely, arrays,
trees, hypercubes, and some closely related networks. Organized into three chapters, this book begins with an overview of the simplest
architectures of arrays and trees. This text then presents the structures and relationships between the dominant network architectures, as
well as the most efficient parallel algorithms for a wide variety of problems. Other chapters focus on fundamental results and techniques and
on rigorous analysis of algorithmic performance. This book discusses as well a hybrid of network architecture based on arrays and trees
called the mesh of trees. The final chapter deals with the most important properties of hypercubes. This book is a valuable resource for
readers with a general technical background.
Parallel Sorting Algorithms explains how to use parallel algorithms to sort a sequence of items on a variety of parallel computers. The book
reviews the sorting problem, the parallel models of computation, parallel algorithms, and the lower bounds on the parallel sorting problems.
The text also presents twenty different algorithms, such as linear arrays, mesh-connected computers, cube-connected computers. Another
example where algorithm can be applied is on the shared-memory SIMD (single instruction stream multiple data stream) computers in which
the whole sequence to be sorted can fit in the respective primary memories of the computers (random access memory), or in a single shared
memory. SIMD processors communicate through an interconnection network or the processors communicate through a common and shared
memory. The text also investigates the case of external sorting in which the sequence to be sorted is bigger than the available primary
memory. In this case, the algorithms used in external sorting is very similar to those used to describe internal sorting, that is, when the
sequence can fit in the primary memory, The book explains that an algorithm can reach its optimum possible operating time for sorting when
it is running on a particular set of architecture, depending on a constant multiplicative factor. The text is suitable for computer engineers and
scientists interested in parallel algorithms.
Parallel algorithms Made Easy The complexity of today's applications coupled with the widespread use of parallel computing has made the
design and analysis of parallel algorithms topics of growing interest. This volume fills a need in the field for an introductory treatment of
parallel algorithms-appropriate even at the undergraduate level, where no other textbooks on the subject exist. It features a systematic
approach to the latest design techniques, providing analysis and implementation details for each parallel algorithm described in the book.
Introduction to Parallel Algorithms covers foundations of parallel computing; parallel algorithms for trees and graphs; parallel algorithms for
sorting, searching, and merging; and numerical algorithms. This remarkable book: * Presents basic concepts in clear and simple terms *
Incorporates numerous examples to enhance students' understanding * Shows how to develop parallel algorithms for all classical problems in
computer science, mathematics, and engineering * Employs extensive illustrations of new design techniques * Discusses parallel algorithms
in the context of PRAM model * Includes end-of-chapter exercises and detailed references on parallel computing. This book enables
universities to offer parallel algorithm courses at the senior undergraduate level in computer science and engineering. It is also an invaluable
text/reference for graduate students, scientists, and engineers in computer science, mathematics, and engineering.
There is a software gap between the hardware potential and the performance that can be attained using today's software parallel program
development tools. The tools need manual intervention by the programmer to parallelize the code. Programming a parallel computer requires
closely studying the target algorithm or application, more so than in the traditional sequential programming we have all learned. The
programmer must be aware of the communication and data dependencies of the algorithm or application. This book provides the techniques
to explore the possible ways to program a parallel computer for a given application.
Introduction to Parallel AlgorithmsJohn Wiley & Sons
A complete source of information on almost all aspects of parallel computing from introduction, to architectures, to programming paradigms,
to algorithms, to programming standards. It covers traditional Computer Science algorithms, scientific computing algorithms and data
intensive algorithms.
THE CONTEXT OF PARALLEL PROCESSING The field of digital computer architecture has grown explosively in the past two decades.
Through a steady stream of experimental research, tool-building efforts, and theoretical studies, the design of an instruction-set architecture,
once considered an art, has been transformed into one of the most quantitative branches of computer technology. At the same time, better
understanding of various forms of concurrency, from standard pipelining to massive parallelism, and invention of architectural structures to
support a reasonably efficient and user-friendly programming model for such systems, has allowed hardware performance to continue its
exponential growth. This trend is expected to continue in the near future. This explosive growth, linked with the expectation that performance
will continue its exponential rise with each new generation of hardware and that (in stark contrast to software) computer hardware will function
correctly as soon as it comes off the assembly line, has its down side. It has led to unprecedented hardware complexity and almost
intolerable dev- opment costs. The challenge facing current and future computer designers is to institute simplicity where we now have
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complexity; to use fundamental theories being developed in this area to gain performance and ease-of-use benefits from simpler circuits; to
understand the interplay between technological capabilities and limitations, on the one hand, and design decisions based on user and
application requirements on the other.
Parallel Programming: Concepts and Practice provides an upper level introduction to parallel programming. In addition to covering general
parallelism concepts, this text teaches practical programming skills for both shared memory and distributed memory architectures. The
authors’ open-source system for automated code evaluation provides easy access to parallel computing resources, making the book
particularly suitable for classroom settings. Covers parallel programming approaches for single computer nodes and HPC clusters: OpenMP,
multithreading, SIMD vectorization, MPI, UPC++ Contains numerous practical parallel programming exercises Includes access to an
automated code evaluation tool that enables students the opportunity to program in a web browser and receive immediate feedback on the
result validity of their program Features an example-based teaching of concept to enhance learning outcomes
An Introduction to Parallel Programming, Second Edition presents a tried-and-true tutorial approach that shows students how to develop
effective parallel programs with MPI, Pthreads and OpenMP. As the first undergraduate text to directly address compiling and running parallel
programs on multi-core and cluster architecture, this second edition carries forward its clear explanations for designing, debugging and
evaluating the performance of distributed and shared-memory programs while adding coverage of accelerators via new content on GPU
programming and heterogeneous programming. New and improved user-friendly exercises teach students how to compile, run and modify
example programs. Takes a tutorial approach, starting with small programming examples and building progressively to more challenging
examples Explains how to develop parallel programs using MPI, Pthreads and OpenMP programming models A robust package of online
ancillaries for instructors and students includes lecture slides, solutions manual, downloadable source code, and an image bank New to this
edition: New chapters on GPU programming and heterogeneous programming New examples and exercises related to parallel algorithms

Motivation It is now possible to build powerful single-processor and multiprocessor systems and use them efficiently for data
processing, which has seen an explosive ex pansion in many areas of computer science and engineering. One approach to
meeting the performance requirements of the applications has been to utilize the most powerful single-processor system that is
available. When such a system does not provide the performance requirements, pipelined and parallel process ing structures can
be employed. The concept of parallel processing is a depar ture from sequential processing. In sequential computation one
processor is in volved and performs one operation at a time. On the other hand, in parallel computation several processors
cooperate to solve a problem, which reduces computing time because several operations can be carried out simultaneously. Using
several processors that work together on a given computation illustrates a new paradigm in computer problem solving which is
completely different from sequential processing. From the practical point of view, this provides sufficient justification to investigate
the concept of parallel processing and related issues, such as parallel algorithms. Parallel processing involves utilizing several
factors, such as parallel architectures, parallel algorithms, parallel programming lan guages and performance analysis, which are
strongly interrelated. In general, four steps are involved in performing a computational problem in parallel. The first step is to
understand the nature of computations in the specific application domain.
Since the publication of the first edition, parallel computing technology has gained considerable momentum. A large proportion of
this has come from the improvement in VLSI techniques, offering one to two orders of magnitude more devices than previously
possible. A second contributing factor in the fast development of the subject is commercialization. The supercomputer is no longer
restricted to a few well-established research institutions and large companies. A new computer breed combining the architectural
advantages of the supercomputer with the advance of VLSI technology is now available at very attractive prices. A pioneering
device in this development is the transputer, a VLSI processor specifically designed to operate in large concurrent systems.
Parallel Computers 2: Architecture, Programming and Algorithms reflects the shift in emphasis of parallel computing and tracks the
development of supercomputers in the years since the first edition was published. It looks at large-scale parallelism as found in
transputer ensembles. This extensively rewritten second edition includes major new sections on the transputer and the OCCAM
language. The book contains specific information on the various types of machines available, details of computer architecture and
technologies, and descriptions of programming languages and algorithms. Aimed at an advanced undergraduate and
postgraduate level, this handbook is also useful for research workers, machine designers, and programmers concerned with
parallel computers. In addition, it will serve as a guide for potential parallel computer users, especially in disciplines where large
amounts of computer time are regularly used.
This textbook is a concise introduction to the basic toolbox of structures that allow efficient organization and retrieval of data, key
algorithms for problems on graphs, and generic techniques for modeling, understanding, and solving algorithmic problems. The
authors aim for a balance between simplicity and efficiency, between theory and practice, and between classical results and the
forefront of research. Individual chapters cover arrays and linked lists, hash tables and associative arrays, sorting and selection,
priority queues, sorted sequences, graph representation, graph traversal, shortest paths, minimum spanning trees, optimization,
collective communication and computation, and load balancing. The authors also discuss important issues such as algorithm
engineering, memory hierarchies, algorithm libraries, and certifying algorithms. Moving beyond the sequential algorithms and data
structures of the earlier related title, this book takes into account the paradigm shift towards the parallel processing required to
solve modern performance-critical applications and how this impacts on the teaching of algorithms. The book is suitable for
undergraduate and graduate students and professionals familiar with programming and basic mathematical language. Most
chapters have the same basic structure: the authors discuss a problem as it occurs in a real-life situation, they illustrate the most
important applications, and then they introduce simple solutions as informally as possible and as formally as necessary so the
reader really understands the issues at hand. As they move to more advanced and optional issues, their approach gradually leads
to a more mathematical treatment, including theorems and proofs. The book includes many examples, pictures, informal
explanations, and exercises, and the implementation notes introduce clean, efficient implementations in languages such as C++
and Java.
Programming is now parallel programming. Much as structured programming revolutionized traditional serial programming
decades ago, a new kind of structured programming, based on patterns, is relevant to parallel programming today. Parallel
computing experts and industry insiders Michael McCool, Arch Robison, and James Reinders describe how to design and
implement maintainable and efficient parallel algorithms using a pattern-based approach. They present both theory and practice,
and give detailed concrete examples using multiple programming models. Examples are primarily given using two of the most
popular and cutting edge programming models for parallel programming: Threading Building Blocks, and Cilk Plus. These
architecture-independent models enable easy integration into existing applications, preserve investments in existing code, and
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speed the development of parallel applications. Examples from realistic contexts illustrate patterns and themes in parallel
algorithm design that are widely applicable regardless of implementation technology. The patterns-based approach offers structure
and insight that developers can apply to a variety of parallel programming models Develops a composable, structured, scalable,
and machine-independent approach to parallel computing Includes detailed examples in both Cilk Plus and the latest Threading
Building Blocks, which support a wide variety of computers
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