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In the last few decades computer systems and the underlying hardware have
steadily become larger and more complex. The need to increase their efficiency
through architectural innovation has not abated, but quantitatively evaluating the
effect of various choices has become more difficult. Performance and resource
consumption are determined by complex interactions between many modules,
each with many possible alternative implementations. We need powerful
computer programs to explore large design spaces, but the traditional approach of
developing simulators, building prototypes, or writing heuristic-based algorithms
in traditional programming languages is often tedious and slow. Fortunately
mathematical optimization has made great advances in theory, and many fast
commercial and academic solvers are now available. In this book we motivate
and describe the use of mathematical modeling, specifically optimization based
on mixed integer linear programming (MILP) as a way to design and evaluate
computer systems. The major advantage is that the architect or system software
writer only needs to describe what the problem is, not how to find a good
solution. This greatly speeds up their work and, as our case studies show, it can
often lead to better solutions than the traditional approach.

In this book we give an overview of modeling techniques used to describe
computer systems to mathematical optimization tools. We give a brief
introduction to various classes of mathematical optimization frameworks with
special focus on mixed integer linear programming which provides a good
balance between solver time and expressiveness. We present four detailed case
studies -- instruction set customization, data center resource management, spatial
architecture scheduling, and resource allocation in tiled architectures -- showing
how MILP can be used and quantifying by how much it outperforms traditional
design exploration techniques. This book should help a skilled systems designer
to learn techniques for using MILP in their problems, and the skilled
optimization expert to understand the types of computer systems problems that
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MILP can be applied to.

Fully operational source code for the examples used in this book is provided
through the NEOS System at www.neos-guide.org/content/computer-architecture
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In the last few decades computer systems and the underlying hardware have steadily become larger and more
complex. The need to increase their efficiency through architectural innovation has not abated, but
quantitatively evaluating the effect of various choices has become more difficult. Performance and resource
consumption are determined by complex interactions between many modules, each with many possible
alternative implementations. We need powerful computer programs to explore large design spaces, but the
traditional approach of developing simulators, building prototypes, or writing heuristic-based algorithms in
traditional programming languages is often tedious and slow. Fortunately mathematical optimization has
made great advances in theory, and many fast commercial and academic solvers are now available. In this
book we motivate and describe the use of mathematical modeling, specifically optimization based on mixed
integer linear programming (MILP) as a way to design and evaluate computer systems. The major advantage
is that the architect or system software writer only needs to describe what the problem is, not how to find a
good solution. This greatly speeds up their work and, as our case studies show, it can often lead to better
solutions than the traditional approach.

In this book we give an overview of modeling techniques used to describe computer systems to mathematical
optimization tools. We give a brief introduction to various classes of mathematical optimization frameworks
with special focus on mixed integer linear programming which provides a good balance between solver time
and expressiveness. We present four detailed case studies -- instruction set customization, data center
resource management, spatial architecture scheduling, and resource allocation in tiled architectures --
showing how MILP can be used and quantifying by how much it outperforms traditional design exploration
techniques. This book should help a skilled systems designer to learn techniques for using MILP in their
problems, and the skilled optimization expert to understand the types of computer systems problems that
MILP can be applied to.

Fully operational source code for the examples used in this book is provided through the NEOS System at
www.neos-guide.org/content/computer-architecture
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From reader reviews:

Ruth Jones:

Why don't make it to be your habit? Right now, try to prepare your time to do the important work, like
looking for your favorite guide and reading a publication. Beside you can solve your short lived problem;
you can add your knowledge by the reserve entitled Optimization and Mathematical Modeling in Computer
Architecture (Synthesis Lectures on Computer Architecture). Try to make book Optimization and
Mathematical Modeling in Computer Architecture (Synthesis Lectures on Computer Architecture) as your
friend. It means that it can to be your friend when you really feel alone and beside that course make you
smarter than ever. Yeah, it is very fortuned for you. The book makes you more confidence because you can
know every thing by the book. So , let us make new experience as well as knowledge with this book.

Christy Brodersen:

The book Optimization and Mathematical Modeling in Computer Architecture (Synthesis Lectures on
Computer Architecture) make one feel enjoy for your spare time. You can use to make your capable more
increase. Book can for being your best friend when you getting strain or having big problem together with
your subject. If you can make examining a book Optimization and Mathematical Modeling in Computer
Architecture (Synthesis Lectures on Computer Architecture) to get your habit, you can get a lot more
advantages, like add your own capable, increase your knowledge about some or all subjects. You are able to
know everything if you like wide open and read a e-book Optimization and Mathematical Modeling in
Computer Architecture (Synthesis Lectures on Computer Architecture). Kinds of book are a lot of. It means
that, science book or encyclopedia or other folks. So , how do you think about this reserve?

Kathleen Hernandez:

Now a day people who Living in the era where everything reachable by match the internet and the resources
within it can be true or not demand people to be aware of each details they get. How individuals to be smart
in obtaining any information nowadays? Of course the answer then is reading a book. Studying a book can
help folks out of this uncertainty Information specially this Optimization and Mathematical Modeling in
Computer Architecture (Synthesis Lectures on Computer Architecture) book since this book offers you rich
info and knowledge. Of course the data in this book hundred % guarantees there is no doubt in it everbody
knows.



Phillip Vargas:

Nowadays reading books be a little more than want or need but also get a life style. This reading practice
give you lot of advantages. The advantages you got of course the knowledge your information inside the
book that improve your knowledge and information. The data you get based on what kind of e-book you
read, if you want send more knowledge just go with schooling books but if you want really feel happy read
one having theme for entertaining including comic or novel. The actual Optimization and Mathematical
Modeling in Computer Architecture (Synthesis Lectures on Computer Architecture) is kind of publication
which is giving the reader capricious experience.
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