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Parallel Computation - Peter Zinterhof
2003-05-21
This book constitutes the refereed proceedings
of the 4th International Conference on Parallel
Computation, ACPC'99, held in Salzburg, Austria
in February 1999; the conference included
special tracks on parallel numerics and on
parallel computing in image processing, video
processing, and multimedia. The volume
presents 50 revised full papers selected from a
total of 75 submissions. Also included are four
invited papers and 15 posters. The papers are
organized in topical sections on linear algebra,
differential equations and interpolation, (Quasi)Monte Carlo methods, numerical software,
numerical applications, image segmentation and
image understanding, motion estimation and
block matching, video processing, wavelet
techniques, satellite image processing, data
structures, data partitioning, resource allocation
and performance analysis, cluster computing,
and simulation and applications.

Parallel Programming with MPI - Peter
Pacheco 1997
Mathematics of Computing -- Parallelism.
Introduction to Parallel and Vector Solution
of Linear Systems - James M. Ortega
2013-06-29
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
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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.
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
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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 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
Limits to Parallel Computation - Raymond
Greenlaw 1995
With its cogent overview of the essentials of
parallel computation as well as lists of Pcomplete and open problems, extensive remarks
corresponding to each problem, and extensive
references, this book is the ideal introduction to
parallel 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
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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.
Parallel Programming - Thomas Rauber
2013-06-13
Innovations in hardware architecture, like hyperthreading 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
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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.
Introduction to Parallel Computing - Ted G.
Lewis 1992
Mathematics of Computing -- Parallelism.
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, floatingpoint 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 highperformance computing. This book should be a
valuable resource for advanced students,
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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
Parallel and Distributed Computation:
Numerical Methods - Dimitri Bertsekas
2015-03-01
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 online edition of the book contains a 95-page
solutions manual.
Parallel Optimization - Department of
Mathematics and Computer Science Yair Censor
1997
This book offers a unique pathway to methods of
parallel optimization by introducing parallel
computing ideas into both optimization theory
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and into some numerical algorithms for largescale optimization problems. The three parts of
the book bring together relevant theory, careful
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.
CUDA Programming - Shane Cook 2012-11-13
'CUDA Programming' 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.
Nanoelectronic Coupled Problems Solutions
- E. Jan W. ter Maten 2019-11-06
Designs in nanoelectronics often lead to
challenging simulation problems and include
strong feedback couplings. Industry demands
provisions for variability in order to guarantee

quality and yield. It also requires the
incorporation of higher abstraction levels to
allow for system simulation in order to shorten
the design cycles, while at the same time
preserving accuracy. The methods developed
here promote a methodology for circuit-andsystem-level modelling and simulation based on
best practice rules, which are used to deal with
coupled electromagnetic field-circuit-heat
problems, as well as coupled electro-thermalstress problems that emerge in nanoelectronic
designs. This book covers: (1) advanced
monolithic/multirate/co-simulation techniques,
which are combined with envelope/wavelet
approaches to create efficient and robust
simulation techniques for strongly coupled
systems that exploit the different dynamics of
sub-systems within multiphysics problems, and
which allow designers to predict reliability and
ageing; (2) new generalized techniques in
Uncertainty Quantification (UQ) for coupled
problems to include a variability capability such
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that robust design and optimization, worst case
analysis, and yield estimation with tiny failure
probabilities are possible (including large
deviations like 6-sigma); (3) enhanced sparse,
parametric Model Order Reduction techniques
with a posteriori error estimation for coupled
problems and for UQ to reduce the complexity of
the sub-systems while ensuring that the
operational and coupling parameters can still be
varied and that the reduced models offer higher
abstraction levels that can be efficiently
simulated. All the new algorithms produced
were implemented, transferred and tested by the
EDA vendor MAGWEL. Validation was
conducted on industrial designs provided by
end-users from the semiconductor industry, who
shared their feedback, contributed to the
measurements, and supplied both material data
and process data. In closing, a thorough
comparison to measurements on real devices
was made in order to demonstrate the
algorithms’ industrial applicability.

Numerical Solution of Partial Differential
Equations on Parallel Computers - Are Magnus
Bruaset 2006-03-05
Since the dawn of computing, the quest for a
better understanding of Nature has been a
driving force for technological development.
Groundbreaking achievements by great
scientists have paved the way from the abacus to
the supercomputing power of today. When trying
to replicate Nature in the computer’s silicon test
tube, there is need for precise and computable
process descriptions. The scienti?c ?elds of Maematics and Physics provide a powerful vehicle
for such descriptions in terms of Partial
Differential Equations (PDEs). Formulated as
such equations, physical laws can become
subject to computational and analytical studies.
In the computational setting, the equations can
be discreti ed for ef?cient solution on a
computer, leading to valuable tools for
simulation of natural and man-made processes.
Numerical so- tion of PDE-based mathematical
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models has been an important research topic
over centuries, and will remain so for centuries
to come. In the context of computer-based
simulations, the quality of the computed results
is directly connected to the model’s complexity
and the number of data points used for the
computations. Therefore, computational
scientists tend to ?ll even the largest and most
powerful computers they can get access to,
either by increasing the si e of the data sets, or
by introducing new model terms that make the
simulations more realistic, or a combination of
both. Today, many important simulation
problems can not be solved by one single
computer, but calls for parallel computing.
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
Geometric Mechanics and Symmetry - Darryl D.
Holm 2009-07-30
Classical mechanics, one of the oldest branches
of science, has undergone a long evolution,
developing hand in hand with many areas of

mathematics, including calculus, differential
geometry, and the theory of Lie groups and Lie
algebras. The modern formulations of
Lagrangian and Hamiltonian mechanics, in the
coordinate-free language of differential
geometry, are elegant and general. They provide
a unifying framework for many seemingly
disparate physical systems, such as n particle
systems, rigid bodies, fluids and other continua,
and electromagnetic and quantum systems.
Geometric Mechanics and Symmetry is a
friendly and fast-paced introduction to the
geometric approach to classical mechanics,
suitable for a one- or two- semester course for
beginning graduate students or advanced
undergraduates. It fills a gap between
traditional classical mechanics texts and
advanced modern mathematical treatments of
the subject. After a summary of the necessary
elements of calculus on smooth manifolds and
basic Lie group theory, the main body of the text
considers how symmetry reduction of Hamilton's
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principle allows one to derive and analyze the
Euler-Poincaré equations for dynamics on Lie
groups. Additional topics deal with rigid and
pseudo-rigid bodies, the heavy top, shallow
water waves, geophysical fluid dynamics and
computational anatomy. The text ends with a
discussion of the semidirect-product EulerPoincaré reduction theorem for ideal fluid
dynamics. A variety of examples and figures
illustrate the material, while the many exercises,
both solved and unsolved, make the book a
valuable class text.
GPU Computing Gems Emerald Edition 2011-01-13
GPU Computing Gems Emerald Edition offers
practical techniques in parallel computing using
graphics processing units (GPUs) to enhance
scientific research. The first volume in Morgan
Kaufmann's Applications of GPU Computing
Series, this book offers the latest insights and
research in computer vision, electronic design
automation, and emerging data-intensive

applications. It also covers life sciences, medical
imaging, ray tracing and rendering, scientific
simulation, signal and audio processing,
statistical modeling, video and image
processing. This book is intended to help those
who are facing the challenge of programming
systems to effectively use GPUs to achieve
efficiency and performance goals. It offers
developers a window into diverse application
areas, and the opportunity to gain insights from
others' algorithm work that they may apply to
their own projects. Readers will learn from the
leading researchers in parallel programming,
who have gathered their solutions and
experience in one volume under the guidance of
expert area editors. Each chapter is written to
be accessible to researchers from other
domains, allowing knowledge to cross-pollinate
across the GPU spectrum. Many examples
leverage NVIDIA's CUDA parallel computing
architecture, the most widely-adopted massively
parallel programming solution. The insights and
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ideas as well as practical hands-on skills in the
book can be immediately put to use. Computer
programmers, software engineers, hardware
engineers, and computer science students will
find this volume a helpful resource. For useful
source codes discussed throughout the book, the
editors invite readers to the following website:
..." Covers the breadth of industry from scientific
simulation and electronic design automation to
audio / video processing, medical imaging,
computer vision, and more Many examples
leverage NVIDIA's CUDA parallel computing
architecture, the most widely-adopted massively
parallel programming solution Offers insights
and ideas as well as practical "hands-on" skills
you can immediately put to use
Parallel Processing and Applied
Mathematics - Roman Wyrzykowski 2006-05-17
This volume comprises the proceedings of the
6th International Conference on Parallel
Processing and Applied Mathematics - PPAM
2005, which was held in Poznan, the industrial,

academic and cultural center in the western part
of Poland, during September 11–14, 2005.
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,
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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.
Computational Mathematics - Robert E. White
2015-11-11
Computational Mathematics: Models, Methods,
and Analysis with MATLAB® and MPI is a
unique book covering the concepts and
techniques at the core of computational science.
The author delivers a hands-on introduction to
nonlinear, 2D, and 3D models; nonrectangular
domains; systems of partial differential
equations; and large algebraic problems
requiring high-performance computing. The
book shows how to apply a model, select a
numerical method, implement computer
simulations, and assess the ensuing results.
Providing a wealth of MATLAB, Fortran, and
C++ code online for download, the Second

Edition of this very popular text: Includes a new
chapter with two sections on the finite element
method, two sections on shallow water waves,
and two sections on the driven cavity problem
Introduces multiprocessor/multicore computers,
parallel MATLAB, and message passing interface
(MPI) in the chapter on high-performance
computing Updates and adds code and
documentation Computational Mathematics:
Models, Methods, and Analysis with MATLAB®
and MPI, Second Edition is an ideal textbook for
an undergraduate course taught to mathematics,
computer science, and engineering students. By
using code in practical ways, students take their
first steps toward more sophisticated numerical
modeling.
Parallel Computing for Bioinformatics and
Computational Biology - Albert Y. Zomaya
2006-04-14
Discover how to streamline complex
bioinformatics applications withparallel
computing This publication enables readers to
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handle more complexbioinformatics applications
and larger and richer data sets. As theeditor
clearly shows, using powerful parallel computing
tools canlead to significant breakthroughs in
deciphering genomes,understanding genetic
disease, designing customized drug
therapies,and understanding evolution. A broad
range of bioinformatics applications is covered
withdemonstrations on how each one can be
parallelized to improveperformance and gain
faster rates of computation. Current
parallelcomputing techniques and technologies
are examined, includingdistributed computing
and grid computing. Readers are provided witha
mixture of algorithms, experiments, and
simulations that providenot only qualitative but
also quantitative insights into thedynamic field
of bioinformatics. Parallel Computing for
Bioinformatics and Computational Biology isa
contributed work that serves as a repository of
case studies,collectively demonstrating how
parallel computing streamlinesdifficult problems

in bioinformatics and produces better
results.Each of the chapters is authored by an
established expert in thefield and carefully
edited to ensure a consistent approach and
highstandard throughout the publication. The
work is organized into five parts: * Algorithms
and models * Sequence analysis and microarrays
* Phylogenetics * Protein folding * Platforms and
enabling technologies Researchers, educators,
and students in the field of bioinformaticswill
discover how high-performance computing can
enable them tohandle more complex data sets,
gain deeper insights, and make newdiscoveries.
Applied Parallel Computing - Yuefan Deng 2013
The book provides a practical guide to
computational scientists and engineers to help
advance their research by exploiting the
superpower of supercomputers with many
processors and complex networks. This book
focuses on the design and analysis of basic
parallel algorithms, the key components for
composing larger packages for a wide range of
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applications.
An Introduction to Parallel Computing: Design
and Analysis of Algorithms, 2/e - Grama 2008
Introduction to Parallel Computing - Zbigniew J.
Czech 2017-01-11
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.
Biomedical Engineering Fundamentals - Joseph
D. Bronzino 2006-04-14
Over the last century,medicine has come out of
theblack bag and emerged as one of the most
dynamic and advanced fields of development in
science and technology. Today, biomedical
engineering plays a critical role in patient
diagnosis, care, and rehabilitation. As such, the
field encompasses a wide range of disciplines,
from biology and physiolog
Introduction to Parallel Programming Subodh Kumar 2022-07-31
In modern computer science, there exists no
truly sequential computing system; and most
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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.
Introduction to High Performance Scientific
Computing - Victor Eijkhout 2010
This is a textbook that teaches the bridging

topics between numerical analysis, parallel
computing, code performance, large scale
applications.
Introduction to Parallel Algorithms - C.
Xavier 1998-08-05
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
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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.
Handbook of Parallel Computing and Statistics Erricos John Kontoghiorghes 2005-12-21
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
Encyclopaedia of Mathematics - Michiel
Hazewinkel 2012-12-06
This is the second supplementary volume to
Kluwer's highly acclaimed eleven-volume
Encyclopaedia of Mathematics. This additional
volume contains nearly 500 new entries written
by experts and covers developments and topics
not included in the previous volumes. These
entries are arranged alphabetically throughout
and a detailed index is included. This
supplementary volume enhances the existing
eleven volumes, and together these twelve
volumes represent the most authoritative,
comprehensive and up-to-date Encyclopaedia of
Mathematics available.
Introduction to Parallel and Vector Solution
of Linear Systems - James M. Ortega
1988-04-30
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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.
Scientific Computing - Gene H. Golub
2014-06-28
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
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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
Parallel Computing - Roman Trobec 2009-06-18
The use of parallel programming and
architectures is essential for simulating and
solving problems in modern computational
practice. There has been rapid progress in
microprocessor architecture, interconnection
technology and software devel- ment, which are
in?uencing directly the rapid growth of parallel

and distributed computing. However, in order to
make these bene?ts usable in practice, this devopment must be accompanied by progress in the
design, analysis and application aspects of
parallel algorithms. In particular, new
approaches from parallel num- ics are important
for solving complex computational problems on
parallel and/or distributed systems. The
contributions to this book are focused on topics
most concerned in the trends of today’s parallel
computing. These range from parallel
algorithmics, progr- ming, tools, network
computing to future parallel computing.
Particular attention is paid to parallel numerics:
linear algebra, differential equations, numerical
integ- tion, number theory and their applications
in computer simulations, which together form
the kernel of the monograph. We expect that the
book will be of interest to scientists working on
parallel computing, doctoral students, teachers,
engineers and mathematicians dealing with
numerical applications and computer
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simulations of natural phenomena.
Introduction to Parallel Computing - Wesley
Petersen 2004-01-08
In the last few years, courses on parallel
computation have been developed and offered in
many institutions in the UK, Europe and US as a
recognition of the growing significance of this
topic in mathematics and computer science.
There is a clear need for texts that meet the
needs of students and lecturers and this book,
based on the author's lecture at ETH Zurich, is
an ideal practical student guide to scientific
computing on parallel computers working up
from a hardware instruction level, to shared
memory machines, and finally to distributed
memory machines. Aimed at advanced
undergraduate and graduate students in applied
mathematics, computer science, and
engineering, subjects covered include linear
algebra, fast Fourier transform, and Monte-Carlo
simulations, including examples in C and, in
some cases, Fortran. This book is also ideal for

practitioners and programmers.
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.
Parallel Solution of Integral Equation-Based
EM Problems in the Frequency Domain - Y.
Zhang 2009-06-29
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 multicore CPUs. In this book, you'll learn everything
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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 HigherOrder 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.
INTRODUCTION TO PARALLEL PROCESSING M. Sasikumar 2014-09-02
Written with a straightforward and studentcentred 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
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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.
Methods and Tools of Parallel Programming
Multicomputers - Ching-Hsien Hsu 2010-07-30
This book constitutes the thoroughly refereed
post-conference proceedings of the Second
Russia-Taiwan Symposium on Methods and Tools
of Parallel Programming, MTPP 2010, held in
Vladivostok, Russia in May 2010. The 33 revised
full papers were carefully selected from a large
number of submissions and cover the many
dimensions of methods and tools of parallel
programming, algorithms and architectures,
encompassing fundamental theoretical
approaches, practical experimental approaches
as well as commercial components and systems.
Introduction to Parallel Computing - Vipin
Kumar 1994
Take advantage of the power of parallel
computers with this comprehensive introduction
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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 selfcontained 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.
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