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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 researchers in 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
applications in 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

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 methodologies for software
development 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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Many of today’s complex scientific applications now require a vast amount of computational power. General
purpose graphics processing units (GPGPUs) enable researchers in 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 applications in 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

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 methodologies for software development
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 applications in 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. I believe it is a very good reference for GPU
and CUDA parallel programming courses as it provides detailed illustration of the architectures of GPU,
programming principles of CUDA, CUDA libraries for algebra, 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

Raphaël Couturier is a professor of computer science at the University of Franche-Comte and vice head of
the Computer Science Department at FEMTO-ST Institute. He has co-authored over 80 articles in 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:

Dorothy Marsh:

Reading a book tends to be new life style on this era globalization. With examining you can get a lot of
information that could give you benefit in your life. Using book everyone in this world could share their
idea. Publications can also inspire a lot of people. A great deal of author can inspire all their reader with their
story or perhaps their experience. Not only the storyline that share in the textbooks. But also they write about
advantage about something that you need instance. How to get the good score toefl, or how to teach your
kids, there are many kinds of book which exist now. The authors nowadays always try to improve their
expertise in writing, they also doing some investigation before they write for their book. One of them is this
Designing Scientific Applications on GPUs (Chapman & Hall/CRC Numerical Analysis and Scientific
Computing Series).

Breanne Gardner:

Reading can called mind hangout, why? Because if you are reading a book specially book entitled Designing
Scientific Applications on GPUs (Chapman & Hall/CRC Numerical Analysis and Scientific Computing
Series) your thoughts will drift away trough every dimension, wandering in every single aspect that maybe
unidentified for but surely can be your mind friends. Imaging each word written in a e-book then become one



web form conclusion and explanation which maybe you never get just before. The Designing Scientific
Applications on GPUs (Chapman & Hall/CRC Numerical Analysis and Scientific Computing Series) giving
you an additional experience more than blown away the mind but also giving you useful data for your better
life on this era. So now let us explain to you the relaxing pattern at this point is your body and mind will
likely be pleased when you are finished reading through it, like winning a. Do you want to try this
extraordinary spending spare time activity?

Patrice Reese:

Beside this specific Designing Scientific Applications on GPUs (Chapman & Hall/CRC Numerical Analysis
and Scientific Computing Series) in your phone, it could give you a way to get closer to the new knowledge
or details. The information and the knowledge you can got here is fresh from oven so don't end up being
worry if you feel like an aged people live in narrow village. It is good thing to have Designing Scientific
Applications on GPUs (Chapman & Hall/CRC Numerical Analysis and Scientific Computing Series)
because this book offers for your requirements readable information. Do you oftentimes have book but you
do not get what it's exactly about. Oh come on, that won't happen if you have this with your hand. The
Enjoyable set up here cannot be questionable, including treasuring beautiful island. Techniques you still
want to miss it? Find this book and also read it from currently!

Ruby Martinez:

As a university student exactly feel bored for you to reading. If their teacher requested them to go to the
library or even make summary for some book, they are complained. Just small students that has reading's
heart and soul or real their leisure activity. They just do what the professor want, like asked to go to the
library. They go to generally there but nothing reading significantly. Any students feel that reading is not
important, boring as well as can't see colorful images on there. Yeah, it is for being complicated. Book is
very important for you personally. As we know that on this time, many ways to get whatever we really wish
for. Likewise word says, many ways to reach Chinese's country. Therefore , this Designing Scientific
Applications on GPUs (Chapman & Hall/CRC Numerical Analysis and Scientific Computing Series) can
make you truly feel more interested to read.
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