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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.
If you need to learn CUDA but don't have experience with parallel computing, CUDA Programming: A Developer's Introduction offers a detailed guide to CUDA with a grounding in parallel fundamentals. It starts
by introducing CUDA and bringing you up to speed on GPU parallelism and hardware, then delving into CUDA installation. Chapters on core concepts including threads, blocks, grids, and memory focus on both
parallel and CUDA-specific issues. Later, the book demonstrates CUDA in practice for optimizing applications, adjusting to new hardware, and solving common problems. Comprehensive introduction to parallel
programming with CUDA, for readers new to both Detailed instructions help readers optimize the CUDA software development kit Practical techniques illustrate working with memory, threads, algorithms,
resources, and more Covers CUDA on multiple hardware platforms: Mac, Linux and Windows with several NVIDIA chipsets Each chapter includes exercises to test reader knowledge
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.
If you're one of the many developers uncertain about concurrent and multithreaded development, this practical cookbook will change your mind. With more than 75 code-rich recipes, author Stephen Cleary
demonstrates parallel processing and asynchronous programming techniques, using libraries and language features in .NET 4.5 and C# 5.0. Concurrency is becoming more common in responsive and scalable
application development, but it’s been extremely difficult to code. The detailed solutions in this cookbook show you how modern tools raise the level of abstraction, making concurrency much easier than before.
Complete with ready-to-use code and discussions about how and why the solution works, you get recipes for using: async and await for asynchronous operations Parallel programming with the Task Parallel Library
The TPL Dataflow library for creating dataflow pipelines Capabilities that Reactive Extensions build on top of LINQ Unit testing with concurrent code Interop scenarios for combining concurrent approaches
Immutable, threadsafe, and producer/consumer collections Cancellation support in your concurrent code Asynchronous-friendly Object-Oriented Programming Thread synchronization for accessing data
Vector Models for Data-parallel Computing
From Algorithms to Programming on State-of-the-Art Platforms
Parallel and Distributed Computation: Numerical Methods
??????
An Introduction to Parallel Computing: Design and Analysis of Algorithms, 2/e
Scientific Computing

Mathematics of Computing -- Parallelism.
Parallel and High Performance Computing offers techniques guaranteed to boost your code’s effectiveness. Summary Complex
calculations, like training deep learning models or running large-scale simulations, can take an extremely long time. Efficient parallel
programming can save hours—or even days—of computing time. Parallel and High Performance Computing shows you how to deliver
faster run-times, greater scalability, and increased energy efficiency to your programs by mastering parallel techniques for multicore
processor and GPU hardware. About the technology Write fast, powerful, energy efficient programs that scale to tackle huge volumes of
data. Using parallel programming, your code spreads data processing tasks across multiple CPUs for radically better performance. With a
little help, you can create software that maximizes both speed and efficiency. About the book Parallel and High Performance Computing
offers techniques guaranteed to boost your code’s effectiveness. You’ll learn to evaluate hardware architectures and work with industry
standard tools such as OpenMP and MPI. You’ll master the data structures and algorithms best suited for high performance computing
and learn techniques that save energy on handheld devices. You’ll even run a massive tsunami simulation across a bank of GPUs. What's
inside Planning a new parallel project Understanding differences in CPU and GPU architecture Addressing underperforming kernels and
loops Managing applications with batch scheduling About the reader For experienced programmers proficient with a high-performance
computing language like C, C++, or Fortran. About the author Robert Robey works at Los Alamos National Laboratory and has been active
in the field of parallel computing for over 30 years. Yuliana Zamora is currently a PhD student and Siebel Scholar at the University of
Chicago, and has lectured on programming modern hardware at numerous national conferences. Table of Contents PART 1 INTRODUCTION
TO PARALLEL COMPUTING 1 Why parallel computing? 2 Planning for parallelization 3 Performance limits and profiling 4 Data design and
performance models 5 Parallel algorithms and patterns PART 2 CPU: THE PARALLEL WORKHORSE 6 Vectorization: FLOPs for free 7
OpenMP that performs 8 MPI: The parallel backbone PART 3 GPUS: BUILT TO ACCELERATE 9 GPU architectures and concepts 10 GPU
programming model 11 Directive-based GPU programming 12 GPU languages: Getting down to basics 13 GPU profiling and tools PART 4
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HIGH PERFORMANCE COMPUTING ECOSYSTEMS 14 Affinity: Truce with the kernel 15 Batch schedulers: Bringing order to chaos 16 File
operations for a parallel world 17 Tools and resources for better code
Technological improvements continue to push back the frontier of processor speed in modern computers. Unfortunately, the
computational intensity demanded by modern research problems grows even faster. Parallel computing has emerged as the most
successful bridge to this computational gap, and many popular solutions have emerged based on its concepts
Software -- Programming Techniques.
Introduction to High Performance Scientific Computing
Introduction to Parallel Programming
Parallel and High Performance Computing
Concepts and Practice
Algorithms and Architectures
Parallel Programming Using C++
Essential reading to understand patterns for parallel programming Software patterns have revolutionized the way we think about how software is designed, built,
and documented, and the design of parallel software requires you to consider other particular design aspects and special skills. From clusters to supercomputers,
success heavily depends on the design skills of software developers. Patterns for Parallel Software Design presents a pattern-oriented software architecture
approach to parallel software design. This approach is not a design method in the classic sense, but a new way of managing and exploiting existing design
knowledge for designing parallel programs. Moreover, such approaches enhance not only build-time properties of parallel systems, but also, and particularly,
their run-time properties. Features known solutions in concurrent and distributed programming, applied to the development of parallel programs Provides
architectural patterns that describe how to divide an algorithm and/or data to find a suitable partition and link it with a programming structure that allows for
such a division Presents an architectural point of view and explains the development of parallel software Patterns for Parallel Software Design will give you the
skills you need to develop parallel software.
Book explains how to maximize the benefits of Intel's new dual-core and multi-core processors through a portable C++ library that works on Windows, Linux,
Macintosh, and Unix systems.
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 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.
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.
英文版
Parallel Programming
Parallel Complexity Of Linear System Solution
Introduction to High Performance Computing for Scientists and Engineers
Parallel Programming in C with MPI and OpenMP
Portable Shared Memory Parallel Programming

Foreword by Bjarne Stroustrup Software is generally acknowledged to be the single greatest obstacle preventing mainstream adoption of
massively-parallel computing. While sequential applications are routinely ported to platforms ranging from PCs to mainframes, most parallel
programs only ever run on one type of machine. One reason for this is that most parallel programming systems have failed to insulate their
users from the architectures of the machines on which they have run. Those that have been platform-independent have usually also had poor
performance. Many researchers now believe that object-oriented languages may offer a solution. By hiding the architecture-specific
constructs required for high performance inside platform-independent abstractions, parallel object-oriented programming systems may be able
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to combine the speed of massively-parallel computing with the comfort of sequential programming. Parallel Programming Using C++ describes
fifteen parallel programming systems based on C++, the most popular object-oriented language of today. These systems cover the whole
spectrum of parallel programming paradigms, from data parallelism through dataflow and distributed shared memory to message-passing control
parallelism. For the parallel programming community, a common parallel application is discussed in each chapter, as part of the description
of the system itself. By comparing the implementations of the polygon overlay problem in each system, the reader can get a better sense of
their expressiveness and functionality for a common problem. For the systems community, the chapters contain a discussion of the
implementation of the various compilers and runtime systems. In addition to discussing the performance of polygon overlay, several of the
contributors also discuss the performance of other, more substantial, applications. For the research community, the contributors discuss the
motivations for and philosophy of their systems. As well, many of the chapters include critiques that complete the research arc by pointing
out possible future research directions. Finally, for the object-oriented community, there are many examples of how encapsulation,
inheritance, and polymorphism can be used to control the complexity of developing, debugging, and tuning parallel software.
Take advantage of the power of parallel computers with this comprehensive introduction to methods for the design, implementation, and
analysis of parallel algorithms. You'll examine many important core topics, including sorting and graph algorithms, discrete optimization
techniques, and scientific computing applications, as you consider parallel algorithms for realistic machine models. Features: presents
parallel algorithms as a small set of basic data communication operations in order to simplify their design and increase understanding;
emphasizes practical issues of performance, efficiency, and scalability; provides a self-contained discussion of the basic concepts of
parallel computer architectures; covers algorithms for scientific computation, such as dense and sparse matrix computations, linear system
solving, finite elements, and FFT; discusses algorithms for combinatorial optimization, including branch-and-bound, heuristic search, and
dynamic programming; incorporates illustrative examples of parallel programs for commercially available computers; and contains extensive
figures and examples that illustrate the workings of algorithms on different architectures.
Distributed and Cloud Computing: From Parallel Processing to the Internet of Things offers complete coverage of modern distributed computing
technology including clusters, the grid, service-oriented architecture, massively parallel processors, peer-to-peer networking, and cloud
computing. It is the first modern, up-to-date distributed systems textbook; it explains how to create high-performance, scalable, reliable
systems, exposing the design principles, architecture, and innovative applications of parallel, distributed, and cloud computing systems.
Topics covered by this book include: facilitating management, debugging, migration, and disaster recovery through virtualization; clustered
systems for research or ecommerce applications; designing systems as web services; and social networking systems using peer-to-peer
computing. The principles of cloud computing are discussed using examples from open-source and commercial applications, along with case
studies from the leading distributed computing vendors such as Amazon, Microsoft, and Google. Each chapter includes exercises and further
reading, with lecture slides and more available online. This book will be ideal for students taking a distributed systems or distributed
computing class, as well as for professional system designers and engineers looking for a reference to the latest distributed technologies
including cloud, P2P and grid computing. Complete coverage of modern distributed computing technology including clusters, the grid, serviceoriented architecture, massively parallel processors, peer-to-peer networking, and cloud computing Includes case studies from the leading
distributed computing vendors: Amazon, Microsoft, Google, and more Explains how to use virtualization to facilitate management, debugging,
migration, and disaster recovery Designed for undergraduate or graduate students taking a distributed systems course—each chapter includes
exercises and further reading, with lecture slides and more available online
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
Distributed and Cloud Computing
An Introduction to Parallel Programming
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Using OpenMP
Parallel Computing
Programming Massively Parallel Processors
Parallel Solution of Integral Equation-Based EM Problems in the Frequency Domain
The era of practical parallel programming has arrived, marked by the popularity of the MPI and OpenMP software standards and the emergence of commodity
clusters as the hardware platform of choice for an increasing number of organizations. This exciting new book,Parallel Programming in C with MPI and
OpenMPaddresses the needs of students and professionals who want to learn how to design, analyze, implement, and benchmark parallel programs in C using MPI
and/or OpenMP. It introduces a rock-solid design methodology with coverage of the most important MPI functions and OpenMP directives. It also demonstrates,
through a wide range of examples, how to develop parallel programs that will execute efficiently on today’s parallel platforms. If you are an instructor who has
adopted the book and would like access to the additional resources, please contact your local sales rep. or Michelle Flomenhoft at: michelle_flomenhoft@mcgrawhill.com.
A step-by-step guide to parallelizing cem codes The future of computational electromagnetics is changing drastically as the new generation of computer chips evolves
from single-core to multi-core. The burden now falls on software programmers to revamp existing codes and add new functionality to enable computational codes to
run efficiently on this new generation of multi-core CPUs. In this book, you'll learn everything you need to know to deal with multi-core advances in chip design by
employing highly efficient parallel electromagnetic code. Focusing only on the Method of Moments (MoM), the book covers: In-Core and Out-of-Core LU
Factorization for Solving a Matrix Equation A Parallel MoM Code Using RWG Basis Functions and ScaLAPACK-Based In-Core and Out-of-Core Solvers A Parallel
MoM Code Using Higher-Order Basis Functions and ScaLAPACK-Based In-Core and Out-of-Core Solvers Turning the Performance of a Parallel Integral Equation
Solver Refinement of the Solution Using the Conjugate Gradient Method A Parallel MoM Code Using Higher-Order Basis Functions and Plapack-Based In-Core and
Out-of-Core Solvers Applications of the Parallel Frequency Domain Integral Equation Solver Appendices are provided with detailed information on the various
computer platforms used for computation; a demo shows you how to compile ScaLAPACK and PLAPACK on the Windows® operating system; and a demo parallel
source code is available to solve the 2D electromagnetic scattering problems. Parallel Solution of Integral Equation-Based EM Problems in the Frequency Domain is
indispensable reading for computational code designers, computational electromagnetics researchers, graduate students, and anyone working with CEM software.
国外著名高等院校信息科学与技术优秀教材
Parallel processing has been an enabling technology in scientific computing for more than 20 years. This book is the first in-depth discussion of parallel computing in
10 years; it reflects the mix of topics that mathematicians, computer scientists, and computational scientists focus on to make parallel processing effective for
scientific problems. Presently, the impact of parallel processing on scientific computing varies greatly across disciplines, but it plays a vital role in most problem
domains and is absolutely essential in many of them. Parallel Processing for Scientific Computing is divided into four parts: The first concerns performance modeling,
analysis, and optimization; the second focuses on parallel algorithms and software for an array of problems common to many modeling and simulation applications;
the third emphasizes tools and environments that can ease and enhance the process of application development; and the fourth provides a sampling of applications
that require parallel computing for scaling to solve larger and realistic models that can advance science and engineering.
An Introduction
A Developer's Guide to Parallel Computing with GPUs
Limits to Parallel Computation
Intel Threading Building Blocks
Handbook of Parallel Computing and Statistics
From Parallel Processing to the Internet of Things
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.
This book presents the most important parallel algorithms for the solution of linear systems. Despite the evolution and significance of the field of parallel solution of linear systems, no book is completely
dedicated to the subject. People interested in the themes covered by this book belong to two different groups: numerical linear algebra and theoretical computer science, and this is the first effort to produce a
useful tool for both. The book is organized as follows: after introducing the general features of parallel algorithms and the most important models of parallel computation, the authors analyze the complexity of
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solving linear systems in the circuit, PRAM, distributed, and VLSI models. The approach covers both the general case (i.e. dense linear systems without structure) and many important special cases (i.e.
banded, sparse, Toeplitz, circulant linear systems).
This book introduces the basic concepts of parallel and vector computing in the context of an introduction to numerical methods. It contains chapters on parallel and vector matrix multiplication and solution of
linear systems by direct and iterative methods. It is suitable for advanced undergraduate and beginning graduate courses in computer science, applied mathematics, and engineering. Ideally, students will
have access to a parallel or Vector computer, but the material can be studied profitably in any case. Gives a modern overview of scientific computing including parallel an vector computation Introduces
numerical methods for both ordinary and partial differential equations Has considerable discussion of both direct and iterative methods for linear systems of equations, including parallel and vector algorithms
Covers most of the main topics for a first course in numerical methods and can serve as a text for this course
Although the origins of parallel computing go back to the last century, it was only in the 1970s that parallel and vector computers became available to the scientific community. The first of these machines-the
64 processor llliac IV and the vector computers built by Texas Instruments, Control Data Corporation, and then CRA Y Research Corporation-had a somewhat limited impact. They were few in number and
available mostly to workers in a few government laboratories. By now, however, the trickle has become a flood. There are over 200 large-scale vector computers now installed, not only in government
laboratories but also in universities and in an increasing diversity of industries. Moreover, the National Science Foundation's Super computing Centers have made large vector computers widely available to
the academic community. In addition, smaller, very cost-effective vector computers are being manufactured by a number of companies. Parallelism in computers has also progressed rapidly. The largest
super computers now consist of several vector processors working in parallel. Although the number of processors in such machines is still relatively small (up to 8), it is expected that an increasing number of
processors will be added in the near future (to a total of 16 or 32). Moreover, there are a myriad of research projects to build machines with hundreds, thousands, or even more processors. Indeed, several
companies are now selling parallel machines, some with as many as hundreds, or even tens of thousands, of processors.
Parallel Programming in OpenMP
Introduction to Parallel and Vector Solution of Linear Systems
An Introduction with Parallel Computing
Algorithms and Parallel Computing
Introduction to Parallel Processing
CUDA Programming

A comprehensive overview of OpenMP, the standard application programming interface for shared memory parallel computing̶a reference for students and professionals. "I hope that
readers will learn to use the full expressibility and power of OpenMP. This book should provide an excellent introduction to beginners, and the performance section should help those with
some experience who want to push OpenMP to its limits." ̶from the foreword by David J. Kuck, Intel Fellow, Software and Solutions Group, and Director, Parallel and Distributed Solutions,
Intel Corporation OpenMP, a portable programming interface for shared memory parallel computers, was adopted as an informal standard in 1997 by computer scientists who wanted a
unified model on which to base programs for shared memory systems. OpenMP is now used by many software developers; it offers significant advantages over both hand-threading and
MPI. Using OpenMP offers a comprehensive introduction to parallel programming concepts and a detailed overview of OpenMP. Using OpenMP discusses hardware developments, describes
where OpenMP is applicable, and compares OpenMP to other programming interfaces for shared and distributed memory parallel architectures. It introduces the individual features of
OpenMP, provides many source code examples that demonstrate the use and functionality of the language constructs, and offers tips on writing an efficient OpenMP program. It describes
how to use OpenMP in full-scale applications to achieve high performance on large-scale architectures, discussing several case studies in detail, and offers in-depth troubleshooting advice. It
explains how OpenMP is translated into explicitly multithreaded code, providing a valuable behind-the-scenes account of OpenMP program performance. Finally, Using OpenMP considers
trends likely to influence OpenMP development, offering a glimpse of the possibilities of a future OpenMP 3.0 from the vantage point of the current OpenMP 2.5. With multicore computer
use increasing, the need for a comprehensive introduction and overview of the standard interface is clear. Using OpenMP provides an essential reference not only for students at both
undergraduate and graduate levels but also for professionals who intend to parallelize existing codes or develop new parallel programs for shared memory computer architectures.
Written with a straightforward and student-centred approach, this extensively revised, updated and enlarged edition presents a thorough coverage of the various aspects of parallel
processing including parallel processing architectures, programmability issues, data dependency analysis, shared memory programming, thread-based implementation, distributed
computing, algorithms, parallel programming languages, debugging, parallelism paradigms, distributed databases as well as distributed operating systems. The book, now in its second
edition, not only provides sufficient practical exposure to the programming issues but also enables its readers to make realistic attempts at writing parallel programs using easily available
software tools. With all the latest information incorporated and several key pedagogical attributes included, this textbook is an invaluable learning tool for the undergraduate and
postgraduate students of computer science and engineering. It also caters to the students pursuing master of computer application. What s New to the Second Edition • A new chapter
named Using Parallelism Effectively has been added covering a case study of parallelising a sorting program, and introducing commonly used parallelism models. • Sections describing the
map-reduce model, top-500.org initiative, Indian efforts in supercomputing, OpenMP system for shared memory programming, etc. have been added. • Numerous sections have been
updated with current information. • Several questions have been incorporated in the chapter-end exercises to guide students from examination and practice points of view.
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.
This introduction to parallel programming explores the fundamentals of parallelism, parallel system architecture (MIMD and SIMD), and parallel programming languages, and presents
methods for designing parallel algorithms, for writing efficient parallel programs, and for computing performance data and judging it.
Architectures, Algorithms, and Applications
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Parallel Processing for Scientific Computing
Asynchronous, Parallel, and Multithreaded Programming
INTRODUCTION TO PARALLEL PROCESSING
Introduction to Parallel Algorithms
Concurrency in C# Cookbook
Written by high performance computing (HPC) experts, Introduction to High Performance Computing for Scientists and Engineers provides a solid introduction to current mainstream computer architecture, dominant parallel
programming models, and useful optimization strategies for scientific HPC. From working in a scientific computing center, the author
Innovations in hardware architecture, like hyper-threading or multicore processors, mean that parallel computing resources are available for inexpensive desktop computers. In only a few years, many standard software products will
be based on concepts of parallel programming implemented on such hardware, and the range of applications will be much broader than that of scientific computing, up to now the main application area for parallel computing.
Rauber and Rünger take up these recent developments in processor architecture by giving detailed descriptions of parallel programming techniques that are necessary for developing efficient programs for multicore processors as
well as for parallel cluster systems and supercomputers. Their book is structured in three main parts, covering all areas of parallel computing: the architecture of parallel systems, parallel programming models and environments, and
the implementation of efficient application algorithms. The emphasis lies on parallel programming techniques needed for different architectures. For this second edition, all chapters have been carefully revised. The chapter on
architecture of parallel systems has been updated considerably, with a greater emphasis on the architecture of multicore systems and adding new material on the latest developments in computer architecture. Lastly, a completely
new chapter on general-purpose GPUs and the corresponding programming techniques has been added. The main goal of the book is to present parallel programming techniques that can be used in many situations for a broad range
of application areas and which enable the reader to develop correct and efficient parallel programs. Many examples and exercises are provided to show how to apply the techniques. The book can be used as both a textbook for
students and a reference book for professionals. The material presented has been used for courses in parallel programming at different universities for many years.
The constantly increasing demand for more computing power can seem impossible to keep up with. However, multicore processors capable of performing computations in parallel allow computers to tackle ever larger problems in a
wide variety of applications. This book provides a comprehensive introduction to parallel computing, discussing theoretical issues such as the fundamentals of concurrent processes, models of parallel and distributed computing, and
metrics for evaluating and comparing parallel algorithms, as well as practical issues, including methods of designing and implementing shared- and distributed-memory programs, and standards for parallel program implementation,
in particular MPI and OpenMP interfaces. Each chapter presents the basics in one place followed by advanced topics, allowing novices and experienced practitioners to quickly find what they need. A glossary and more than 80
exercises with selected solutions aid comprehension. The book is recommended as a text for advanced undergraduate or graduate students and as a reference for practitioners.
In modern computer science, there exists no truly sequential computing system; and most advanced programming is parallel programming. This is particularly evident in modern application domains like scientific computation, data
science, machine intelligence, etc. This lucid introductory textbook will be invaluable to students of computer science and technology, acting as a self-contained primer to parallel programming. It takes the reader from introduction
to expertise, addressing a broad gamut of issues. It covers different parallel programming styles, describes parallel architecture, includes parallel programming frameworks and techniques, presents algorithmic and analysis
techniques and discusses parallel design and performance issues. With its broad coverage, the book can be useful in a wide range of courses; and can also prove useful as a ready reckoner for professionals in the field.
A Hands-on Approach
Patterns for Parallel Software Design
Parallel Programming with MPI
Outfitting C++ for Multi-core Processor Parallelism
P-completeness Theory
Introduction to Parallel Computing

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
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,
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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
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-of-the-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’ runtimes, and by engineering analysis of obtained results for improved parallel execution performances. Many examples and exercises support the exposition.
for Multicore and Cluster Systems
Design and Analysis of Algorithms
Design and Analysis of Algorithms: Solutions Manual
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