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Partitioning and Scheduling Parallel Programs for Multiprocessors Vivek Sarkar 1989 This book
is one of the first to address the problem of forming useful parallelism from potential
parallelism and to provide a general solution. The book presents two approaches to automatic
partitioning and scheduling so that the same parallel program can be made to execute
efficiently on widely different multiprocessors. The first approach is based on a macro
dataflow model in which the program is partitioned into tasks at compile time and the tasks
are scheduled on processors at run time. The second approach is based on a compile time
scheduling model, where both the partitioning and scheduling are performed at compile time.
Both approaches have been implemented in partition programs written in the single assignment
language SISAL. The inputs to the partitioning and scheduling algorithms are a graphical
representation of the parallel program and a list of parameters describing the target
multiprocessor. Execution profile information is used to derive compile-time estimates of
execution times and data sizes in the program. Both the macro dataflow and compile-time
scheduling problems are expressed as optimization problems and are shown to be NP complete in
the strong sense. Efficient approximation algorithms for these problems are presented.
Finally, the effectiveness of the partitioning and scheduling algorithms is studied by
multiprocessor simulations of various SISAL benchmark programs for different target
multiprocessor parameters. Vivek Sarkar is a Member of Research Staff at the IBM T. J. Watson
Research Center. Partitioning and Scheduling Parallel Programs for Multiprocessing is
included in the series Research Monographs in Parallel and Distributed Computing. Copublished
with Pitman Publishing.
Parallel and Distributed Programming Using C++ Cameron Hughes 2004 This text takes
complicated and almost unapproachable parallel programming techniques and presents them in a
simple, understandable manner. It covers the fundamentals of programming for distributed
environments like Internets and Intranets as well as the topic of Web Based Agents.
Parallel Programming with Python Jan Palach 2014-06-25 A fast, easy-to-follow and clear
tutorial to help you develop Parallel computing systems using Python. Along with explaining
the fundamentals, the book will also introduce you to slightly advanced concepts and will
help you in implementing these techniques in the real world. If you are an experienced Python
programmer and are willing to utilize the available computing resources by parallelizing
applications in a simple way, then this book is for you. You are required to have a basic
knowledge of Python development to get the most of this book.
Parallel Programming in MPI and OpenMP Victor Eijkhout
Programming Multicore and Many-core Computing Systems Sabri Pllana 2017-01-23 Programming
multi-core and many-core computing systems Sabri Pllana, Linnaeus University, Sweden Fatos
Xhafa, Technical University of Catalonia, Spain Provides state-of-the-art methods for
programming multi-core and many-core systems The book comprises a selection of twenty two
chapters covering: fundamental techniques and algorithms; programming approaches;
methodologies and frameworks; scheduling and management; testing and evaluation
methodologies; and case studies for programming multi-core and many-core systems. Program
development for multi-core processors, especially for heterogeneous multi-core processors, is
significantly more complex than for single-core processors. However, programmers have been
traditionally trained for the development of sequential programs, and only a small percentage
of them have experience with parallel programming. In the past, only a relatively small group
of programmers interested in High Performance Computing (HPC) was concerned with the parallel
programming issues, but the situation has changed dramatically with the appearance of multicore processors on commonly used computing systems. It is expected that with the

pervasiveness of multi-core processors, parallel programming will become mainstream. The
pervasiveness of multi-core processors affects a large spectrum of systems, from embedded and
general-purpose, to high-end computing systems. This book assists programmers in mastering
the efficient programming of multi-core systems, which is of paramount importance for the
software-intensive industry towards a more effective product-development cycle. Key features:
Lessons, challenges, and roadmaps ahead. Contains real world examples and case studies. Helps
programmers in mastering the efficient programming of multi-core and many-core systems. The
book serves as a reference for a larger audience of practitioners, young researchers and
graduate level students. A basic level of programming knowledge is required to use this book.
Innovations in Smart Cities Applications Volume 4 Mohamed Ben Ahmed 2021-02-13 This
proceedings book is the fourth edition of a series of works which features emergent research
trends and recent innovations related to smart city presented at the 5th International
Conference on Smart City Applications SCA20 held in Safranbolu, Turkey. This book is composed
of peer-reviewed chapters written by leading international scholars in the field of smart
cities from around the world. This book covers all the smart city topics including Smart
Citizenship, Smart Education, Smart Mobility, Smart Healthcare, Smart Mobility, Smart
Security, Smart Earth Environment & Agriculture, Smart Economy, Smart Factory and Smart
Recognition Systems. This book contains a special section intended for Covid-19 pandemic
researches. This book edition is an invaluable resource for courses in computer science,
electrical engineering and urban sciences for sustainable development.
Programming Models for Parallel Computing Pavan Balaji 2015-11-06 An overview of the most
prominent contemporary parallel processing programming models, written in a unique tutorial
style. With the coming of the parallel computing era, computer scientists have turned their
attention to designing programming models that are suited for high-performance parallel
computing and supercomputing systems. Programming parallel systems is complicated by the fact
that multiple processing units are simultaneously computing and moving data. This book offers
an overview of some of the most prominent parallel programming models used in highperformance computing and supercomputing systems today. The chapters describe the programming
models in a unique tutorial style rather than using the formal approach taken in the research
literature. The aim is to cover a wide range of parallel programming models, enabling the
reader to understand what each has to offer. The book begins with a description of the
Message Passing Interface (MPI), the most common parallel programming model for distributed
memory computing. It goes on to cover one-sided communication models, ranging from low-level
runtime libraries (GASNet, OpenSHMEM) to high-level programming models (UPC, GA, Chapel);
task-oriented programming models (Charm++, ADLB, Scioto, Swift, CnC) that allow users to
describe their computation and data units as tasks so that the runtime system can manage
computation and data movement as necessary; and parallel programming models intended for onnode parallelism in the context of multicore architecture or attached accelerators (OpenMP,
Cilk Plus, TBB, CUDA, OpenCL). The book will be a valuable resource for graduate students,
researchers, and any scientist who works with data sets and large computations. Contributors
Timothy Armstrong, Michael G. Burke, Ralph Butler, Bradford L. Chamberlain, Sunita
Chandrasekaran, Barbara Chapman, Jeff Daily, James Dinan, Deepak Eachempati, Ian T. Foster,
William D. Gropp, Paul Hargrove, Wen-mei Hwu, Nikhil Jain, Laxmikant Kale, David Kirk, Kath
Knobe, Ariram Krishnamoorthy, Jeffery A. Kuehn, Alexey Kukanov, Charles E. Leiserson,
Jonathan Lifflander, Ewing Lusk, Tim Mattson, Bruce Palmer, Steven C. Pieper, Stephen W.
Poole, Arch D. Robison, Frank Schlimbach, Rajeev Thakur, Abhinav Vishnu, Justin M. Wozniak,
Michael Wilde, Kathy Yelick, Yili Zheng
Parallel Programming with Microsoft.NET Colin Campbell 2010 The CPU meter shows the problem.
One core is running at 100 percent, but all the other cores are idle. Your application is CPUbound, but you are using only a fraction of the computing power of your multicore system.
What next? The answer, in a nutshell, is parallel programming. Where you once would have
written the kind of sequential code that is familiar to all programmers, you now find that
this no longer meets your performance goals. To use your system's CPU resources efficiently,
you need to split your application into pieces that can run at the same time. This is easier
said than done. Parallel programming has a reputation for being the domain of experts and a
minefield of subtle, hard-to-reproduce software defects. Everyone seems to have a favorite
story about a parallel program that did not behave as expected because of a mysterious bug.
These stories should inspire a healthy respect for the difficulty of the problems you face in
writing your own parallel programs. Fortunately, help has arrived. Microsoft Visual Studio®
2010 introduces a new programming model for parallelism that significantly simplifies the
job. Behind the scenes are supporting libraries with sophisticated algorithms that

dynamically distribute computations on multicore architectures. Proven design patterns are
another source of help. A Guide to Parallel Programming introduces you to the most important
and frequently used patterns of parallel programming and gives executable code samples for
them, using the Task Parallel Library (TPL) and Parallel LINQ (PLINQ).
Programming Massively Parallel Processors David B. Kirk 2012-12-31 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 high-performance computing
Algorithms and Parallel Computing Fayez Gebali 2011-03-29 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.
Using OpenMP Barbara Chapman 2007-10-12 A comprehensive overview of OpenMP, the standard
application programming interface for shared memory parallel computing—a 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.
Introduction to Parallel Computing Roman Trobec 2018-09-27 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’ run-times, and by engineering analysis of obtained results
for improved parallel execution performances. Many examples and exercises support the
exposition.
The Future of Computing Performance National Research Council 2011-04-21 The end of dramatic
exponential growth in single-processor performance marks the end of the dominance of the
single microprocessor in computing. The era of sequential computing must give way to a new
era in which parallelism is at the forefront. Although important scientific and engineering
challenges lie ahead, this is an opportune time for innovation in programming systems and
computing architectures. We have already begun to see diversity in computer designs to
optimize for such considerations as power and throughput. The next generation of discoveries
is likely to require advances at both the hardware and software levels of computing systems.
There is no guarantee that we can make parallel computing as common and easy to use as
yesterday's sequential single-processor computer systems, but unless we aggressively pursue
efforts suggested by the recommendations in this book, it will be "game over" for growth in
computing performance. If parallel programming and related software efforts fail to become
widespread, the development of exciting new applications that drive the computer industry
will stall; if such innovation stalls, many other parts of the economy will follow suit. The
Future of Computing Performance describes the factors that have led to the future limitations
on growth for single processors that are based on complementary metal oxide semiconductor
(CMOS) technology. It explores challenges inherent in parallel computing and architecture,
including ever-increasing power consumption and the escalated requirements for heat
dissipation. The book delineates a research, practice, and education agenda to help overcome
these challenges. The Future of Computing Performance will guide researchers, manufacturers,
and information technology professionals in the right direction for sustainable growth in
computer performance, so that we may all enjoy the next level of benefits to society.
Fundamentals of Parallel Multicore Architecture Yan Solihin 2015-11-18 Although multicore is
now a mainstream architecture, there are few textbooks that cover parallel multicore
architectures. Filling this gap, Fundamentals of Parallel Multicore Architecture provides all
the material for a graduate or senior undergraduate course that focuses on the architecture
of multicore processors. The book is also useful as a ref
Parallel Computing Technologies Victor Malyshkin 2021-09-06 This book constitutes the
proceedings of the 16th International Conference on Parallel Computing Technologies, PaCT
2021, which was held during September 13-18, 2021. The conference was planned to take place
in Kaliningrad, Russia, but changed to an online event due to the COVID-19 pandemic. The 24
full and 12 short papers included in this book were carefully reviewed and selected from 62
submissions. They were organized in topical sections as follows: parallel programming methods
and tools; applications; memory-efficient data structures; experimental studies; job
management; essential algorithms; computing services; and cellular automata.
Parallel and High Performance Computing Robert Robey 2021-08-24 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 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
Parallel Programming with MPI Peter Pacheco 1997 Mathematics of Computing -- Parallelism.
Parallel Programming Bertil Schmidt 2017-11-20 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
Professional Multicore Programming Cameron Hughes 2011-03-23 Professional Multicore
Programming: Design and Implementation for C++ Developers presents the basics of multicore
programming in a simple, easy-to-understand manner so that you can easily apply the concepts
to your everyday projects. Learn the fundamentals of programming for multiprocessor and
multithreaded architecture, progress to multi-core programming and eventually become
comfortable with programming techniques that otherwise can be difficult to understand.
Anticipate the pitfalls and traps of concurrency programming and synchronization before you
encounter them yourself by finding them outlined in this indispensable guide to multicore
programming.
Parallel Computing Christian Bischof 2008
Parallel Programming Thomas Rauber 2013-06-13 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 Art of Concurrency Clay Breshears 2009-05-07 If you're looking to take full advantage of
multi-core processors with concurrent programming, this practical book provides the knowledge
and hands-on experience you need. The Art of Concurrency is one of the few resources to focus
on implementing algorithms in the shared-memory model of multi-core processors, rather than
just theoretical models or distributed-memory architectures. The book provides detailed
explanations and usable samples to help you transform algorithms from serial to parallel
code, along with advice and analysis for avoiding mistakes that programmers typically make
when first attempting these computations. Written by an Intel engineer with over two decades
of parallel and concurrent programming experience, this book will help you: Understand
parallelism and concurrency Explore differences between programming for shared-memory and
distributed-memory Learn guidelines for designing multithreaded applications, including
testing and tuning Discover how to make best use of different threading libraries, including
Windows threads, POSIX threads, OpenMP, and Intel Threading Building Blocks Explore how to
implement concurrent algorithms that involve sorting, searching, graphs, and other practical
computations The Art of Concurrency shows you how to keep algorithms scalable to take
advantage of new processors with even more cores. For developing parallel code algorithms for
concurrent programming, this book is a must.
The Art of Multiprocessor Programming, Revised Reprint Maurice Herlihy 2012-06-25 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
The NAS Parallel Benchmarks 1993
Parallel Programming Thomas Rauber 2010-03-16 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. The main goal of the book is to present parallel programming techniques that
can be used in many situations for many 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 presented material has been used for courses in
parallel programming at different universities for many years.
R Programming for Data Science Roger Peng 2012-04 Data science has taken the world by storm.
Every field of study and area of business has been affected as people increasingly realize
the value of the incredible quantities of data being generated. But to extract value from
those data, one needs to be tra
Distributed and Cloud Computing Kai Hwang 2013-12-18 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, upto-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,
service-oriented 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
Parallel and Concurrent Programming in Haskell Simon Marlow 2013-07-12 If you have a working
knowledge of Haskell, this hands-on book shows you how to use the language’s many APIs and
frameworks for writing both parallel and concurrent programs. You’ll learn how parallelism
exploits multicore processors to speed up computation-heavy programs, and how concurrency
enables you to write programs with threads for multiple interactions. Author Simon Marlow
walks you through the process with lots of code examples that you can run, experiment with,
and extend. Divided into separate sections on Parallel and Concurrent Haskell, this book also
includes exercises to help you become familiar with the concepts presented: Express
parallelism in Haskell with the Eval monad and Evaluation Strategies Parallelize ordinary
Haskell code with the Par monad Build parallel array-based computations, using the Repa
library Use the Accelerate library to run computations directly on the GPU Work with basic
interfaces for writing concurrent code Build trees of threads for larger and more complex
programs Learn how to build high-speed concurrent network servers Write distributed programs
that run on multiple machines in a network
Parallel Programming for Modern High Performance Computing Systems Pawel Czarnul 2018-03-05
In view of the growing presence and popularity of multicore and manycore processors,
accelerators, and coprocessors, as well as clusters using such computing devices, the
development of efficient parallel applications has become a key challenge to be able to
exploit the performance of such systems. This book covers the scope of parallel programming
for modern high performance computing systems. It first discusses selected and popular stateof-the-art computing devices and systems available today, These include multicore CPUs,
manycore (co)processors, such as Intel Xeon Phi, accelerators, such as GPUs, and clusters, as
well as programming models supported on these platforms. It next introduces parallelization
through important programming paradigms, such as master-slave, geometric Single Program
Multiple Data (SPMD) and divide-and-conquer. The practical and useful elements of the most
popular and important APIs for programming parallel HPC systems are discussed, including MPI,
OpenMP, Pthreads, CUDA, OpenCL, and OpenACC. It also demonstrates, through selected code
listings, how selected APIs can be used to implement important programming paradigms.
Furthermore, it shows how the codes can be compiled and executed in a Linux environment. The
book also presents hybrid codes that integrate selected APIs for potentially multi-level
parallelization and utilization of heterogeneous resources, and it shows how to use modern
elements of these APIs. Selected optimization techniques are also included, such as
overlapping communication and computations implemented using various APIs. Features:
Discusses the popular and currently available computing devices and cluster systems Includes
typical paradigms used in parallel programs Explores popular APIs for programming parallel
applications Provides code templates that can be used for implementation of paradigms
Provides hybrid code examples allowing multi-level parallelization Covers the optimization of
parallel programs
An Introduction to Parallel Programming Peter Pacheco 2021-08-27 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
Parallel Computing Barbara Chapman 2010 Parallel computing technologies have brought
dramatic changes to mainstream computing; the majority of today's PC's, laptops and even
notebooks incorporate multiprocessor chips with up to four processors. Standard components
are increasingly combined with GPU's (Graphics Processing Unit), originally designed for highspeed graphics processing, and FPGA's (Free Programmable Gate Array) to build parallel
computers with a wide spectrum of high-speed processing functions. The scale of this powerful
hardware is limited only by factors such as energy consumption and thermal control However,
in addition to hardware factors, the practical use of petascale and exascale machines is
often hampered by the difficulty of developing software which will run effectively and
efficiently on such architecture This book includes selected and refereed papers, presented
at the 2009 international Parallel Computing conference (ParCo2009), which set out to address
these problems. It provides a snapshot of the state-of-the-art of parallel computing
technologies in hardware, application and software development Areas covered include:
numerical algorithms, grid and cloud computing, programming - including GPU and cell
programming. The book also includes papers presented at the six mini-symposia held at the
conference
并行程序设计 Foster 2002 国外著名高等院校信息科学与技术优秀教材
Parallel Computing for Data Science Norman Matloff 2015-06-04 Parallel Computing for Data
Science: With Examples in R, C++ and CUDA is one of the first parallel computing books to
concentrate exclusively on parallel data structures, algorithms, software tools, and
applications in data science. It includes examples not only from the classic "n observations,
p variables" matrix format but also from time series,
Parallel R Q. Ethan McCallum 2011-10-21 It’s tough to argue with R as a high-quality, crossplatform, open source statistical software product—unless you’re in the business of crunching
Big Data. This concise book introduces you to several strategies for using R to analyze large
datasets, including three chapters on using R and Hadoop together. You’ll learn the basics of
Snow, Multicore, Parallel, Segue, RHIPE, and Hadoop Streaming, including how to find them,
how to use them, when they work well, and when they don’t. With these packages, you can
overcome R’s single-threaded nature by spreading work across multiple CPUs, or offloading
work to multiple machines to address R’s memory barrier. Snow: works well in a traditional
cluster environment Multicore: popular for multiprocessor and multicore computers Parallel:
part of the upcoming R 2.14.0 release R+Hadoop: provides low-level access to a popular form
of cluster computing RHIPE: uses Hadoop’s power with R’s language and interactive shell
Segue: lets you use Elastic MapReduce as a backend for lapply-style operations
Introduction to Parallel Processing Behrooz Parhami 2006-04-11 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.
Euro-Par 2019: Parallel Processing Ramin Yahyapour 2019-08-19 This book constitutes the

proceedings of the 25th International Conference on Parallel and Distributed Computing, EuroPar 2019, held in Göttingen, Germany, in August 2019. The 36 full papers presented in this
volume were carefully reviewed and selected from 142 submissions. They deal with parallel and
distributed computing in general, focusing on support tools and environments; performance and
power modeling, prediction and evaluation; scheduling and load balancing; high performance
architectures and compilers; data management, analytics and deep learning; cluster and cloud
computing; distributed systems and algorithms; parallel and distributed programming,
interfaces, and languages; multicore and manycore parallelism; theory and algorithms for
parallel computation and networking; parallel numerical methods and applications; accelerator
computing; algorithms and systems for bioinformatics; and algorithms and systems for digital
humanities.
Parallel Processing for Scientific Computing Michael A. Heroux 2006-01-01 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.
High Performance Computing and Communications Ronald Perrott 2007-09-17 This book
constitutes the refereed proceedings of the Third International Conference on High
Performance Computing and Communications, HPCC 2007, held in Houston, USA, September 26-28,
2007. The 75 revised full papers presented were carefully reviewed and selected from 272
submissions. The papers address all current issues of parallel and distributed systems and
high performance computing and communication as there are: networking protocols, routing, and
algorithms, languages and compilers for HPC, parallel and distributed architectures and
algorithms, embedded systems, wireless, mobile and pervasive computing, Web services and
internet computing, peer-to-peer computing, grid and cluster computing, reliability, faulttolerance, and security, performance evaluation and measurement, tools and environments for
software development, distributed systems and applications, database applications and data
mining, biological/molecular computing, collaborative and cooperative environments, and
programming interfaces for parallel systems.
Introduction to Parallel Computing Ananth Grama 2003 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.
Patterns for Parallel Programming Timothy G. Mattson 2004-09-15 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 object-oriented 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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