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Many of today’s complex scientific applications now require a vast amount of
computational power. General purpose graphics processing units (GPGPUS)
enable researchersin a variety of fields to benefit from the computational power
of all the cores available inside graphics cards.

Understand the Benefits of Using GPUs for Many Scientific Applications

Designing Scientific Applications on GPUs shows you how to use GPUs for
applicationsin diverse scientific fields, from physics and mathematics to
computer science. The book explains the methods necessary for designing or
porting your scientific application on GPUs. It will improve your knowledge
about image processing, numerical applications, methodology to design efficient
applications, optimization methods, and much more.

Everything You Need to Design/Port Your Scientific Application on GPUs

Thefirst part of the book introduces the GPUs and Nvidia’'s CUDA programming
model, currently the most widespread environment for designing GPU
applications. The second part focuses on significant image processing
applications on GPUs. The third part presents general methodologies for software
development on GPUs and the fourth part describes the use of GPUs for
addressing severa optimization problems. The fifth part covers many numerical
applications, including obstacle problems, fluid simulation, and atomic physics
models. The last part illustrates agent-based simulations, pseudorandom number
generation, and the solution of large sparse linear systems for integer
factorization. Some of the codes presented in the book are available online.
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Many of today’s complex scientific applications now require avast amount of computational power. General
purpose graphics processing units (GPGPUSs) enable researchersin avariety of fields to benefit from the
computational power of all the cores available inside graphics cards.

Understand the Benefits of Using GPUs for Many Scientific Applications

Designing Scientific Applications on GPUs shows you how to use GPUs for applicationsin diverse
scientific fields, from physics and mathematics to computer science. The book explains the methods
necessary for designing or porting your scientific application on GPUs. It will improve your knowledge
about image processing, numerical applications, methodol ogy to design efficient applications, optimization
methods, and much more.

Everything You Need to Design/Port Your Scientific Application on GPUs

The first part of the book introduces the GPUs and Nvidia's CUDA programming model, currently the most
widespread environment for designing GPU applications. The second part focuses on significant image
processing applications on GPUs. The third part presents general methodol ogies for software devel opment
on GPUs and the fourth part describes the use of GPUs for addressing several optimization problems. The
fifth part covers many numerical applications, including obstacle problems, fluid simulation, and atomic
physics models. The last part illustrates agent-based simulations, pseudorandom number generation, and the
solution of large sparse linear systems for integer factorization. Some of the codes presented in the book are
available online.
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Editorial Review
Review

"This book covers not only the knowledge of GPU and CUDA programming, but also provides successful
real applicationsin many domains, including signal processing, image processing, physics, and artificial
intelligence. The most recent research outcome and the most recent progress of GPU architectures are
included, such as multi-GPU programming and GPU clusters. | believeit is avery good reference for GPU
and CUDA parallel programming courses asit provides detailed illustration of the architectures of GPU,
programming principles of CUDA, CUDA libraries for agebra, and a series of real applications. In addition,
it will definitely contribute to the progress of research in CUDA-enabled parallel computing.”

?Professor Ying Liu, School of Computer and Control, University of Chinese Academy of Sciences

About the Author

Raphaél Couturier isaprofessor of computer science at the University of Franche-Comte and vice head of
the Computer Science Department at FEMTO-ST Ingtitute. He has co-authored over 80 articlesin peer-
reviewed journals and conferences. He received a Ph.D. from Henri Poincaré University. His research
interests include parallel and distributed computation, numerical algorithms, GPU and FPGA computing, and
asynchronous iterative algorithms.

Users Review
From reader reviews:
Bruce Bracey:

Have you spare time for the day? What do you do when you have alot more or little spare time? That's why,
you can choose the suitable activity regarding spend your time. Any person spent their particular spare time
to take a go walking, shopping, or went to the Mall. How about open or maybe read a book eligible
Designing Scientific Applications on GPUs (Chapman & Hall/CRC Numerical Analysisand Scientific
Computing Series)? Maybe it is being best activity for you. Y ou already know beside you can spend your
time using your favorite's book, you can more intelligent than before. Do you agree with it has the opinion or
you have different opinion?

Bobby McCabe:

The book Designing Scientific Applications on GPUs (Chapman & Hall/CRC Numerical Analysis and
Scientific Computing Series) can give more knowledge and information about everything you want. Why
then must we leave the great thing like abook Designing Scientific Applications on GPUs (Chapman &
Hall/CRC Numerical Analysis and Scientific Computing Series)? A humber of you have a different opinion
about reserve. But one aim this book can give many datafor us. It is absolutely suitable. Right now, try to
closer with your book. Knowledge or facts that you take for that, you can give for each other; you can share



all of these. Book Designing Scientific Applications on GPUs (Chapman & Hall/CRC Numerical Analysis
and Scientific Computing Series) has simple shape however, you know: it has great and large function for
you. You can look the enormous world by wide open and read a publication. So it is very wonderful.

Alberta Keyes:

This Designing Scientific Applications on GPUs (Chapman & Hall/CRC Numerical Analysis and Scientific
Computing Series) book is simply not ordinary book, you have after that it the world isin your hands. The
benefit you receive by reading this book is definitely information inside this book incredible fresh, you will
get facts which is getting deeper an individual read alot of information you will get. This Designing
Scientific Applications on GPUs (Chapman & Hall/CRC Numerical Analysis and Scientific Computing
Series) without we know teach the one who looking at it become critical in considering and analyzing. Don't
become worry Designing Scientific Applications on GPUs (Chapman & Hall/CRC Numerical Analysis and
Scientific Computing Series) can bring once you are and not make your bag space or bookshelves cometo
be full because you can haveit in your lovely laptop even telephone. This Designing Scientific Applications
on GPUs (Chapman & Hall/CRC Numerical Analysis and Scientific Computing Series) having great
arrangement in word as well as layout, so you will not feel uninterested in reading.

Tanya McNeil:

Aswe know that book is significant thing to add our expertise for everything. By a publication we can know
everything we really wish for. A book is arange of written, printed, illustrated as well as blank sheet. Every
year had been exactly added. Thisreserve Designing Scientific Applications on GPUs (Chapman &
Hall/CRC Numerical Analysis and Scientific Computing Series) was filled in relation to science. Spend your
extratime to add your knowledge about your research competence. Some people has different feel when they
reading any book. If you know how big benefit from a book, you can experience enjoy to read a publication.
In the modern eralike at this point, many ways to get book which you wanted.
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