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Chavet Nasir Ali Al-darwish Ursula Newell Gestefeld

rapid  advances  in  electronic  and  optical  technology  have  enabled  the
implementation of powerful error control  codes which are now used in
almost  the  entire  range  of  information  systems  with  close  to  optimal
performance  these  codes  and  decoding  methods  are  required  for  the
detection and correction of the errors and erasures which inevitably occur
in digital information during transmission storage and processing because
of  noise interference and other imperfections error control  coding is  a
complex  novel  and  unfamiliar  area  not  yet  widely  understood  and
appreciated  this  book  sets  out  to  provide  a  clear  description  of  the
essentials of the subject with comprehensive and up to date coverage of the
most useful codes and their decoding algorithms a practical engineering
and  information  technology  emphasis  as  well  as  relevant  background
material and fundamental theoretical aspects provides an in depth guide to
the  essentials  of  error  control  coding  provides  extensive  and  detailed
coverage of block cyclic bch reed solomon convolutional turbo and low
density  parity  check  ldpc  codes  together  with  relevant  aspects  of
information theory exit chart performance analysis for iteratively decoded
error control techniques heavily illustrated with tables diagrams graphs
worked  examples  and  exercises  invaluable  companion  website  features
slides  of  figures algorithm software updates  and solutions to  problems
offering  a  complete  overview  of  error  control  coding  this  book  is  an
indispensable resource for students engineers and researchers in the areas
of  telecommunications  engineering  communication  networks  electronic
engineering computer science information systems and technology digital
signal processing and applied mathematics

this book provides readers with a comprehensive review of the state of the
art in error control for network on chip noc links coverage includes detailed
description of key issues in noc error control faced by circuit and system
designers as well  as practical error control techniques to minimize the
impact of these errors on system performance

the purpose of error control coding for data networks is to provide an
accessible and comprehensive overview of the fundamental techniques and
practical applications of the error control coding needed by students and
engineers an additional purpose of the book is to acquaint the reader with
the analytical techniques used to design an error control coding system for
many new applications in data networks error control coding is a field in
which elegant theory was motivated by practical problems so that it often
leads to important useful advances claude shannon in 1948 proved the
existence of error control codes that under suitable conditions and at rates
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less than channel capacity would transmit error free information for all
practical applications the first practical binary codes were introduced by
richard hamming and marcel golay from which the drama and excitement
have infused researchers and engineers in digital communication and error
control coding for more than fifty years nowadays error control codes are
being  used  in  almost  all  modem  digital  electronic  systems  and  data
networks not only is coding equipment being implemented to increase the
energy and bandwidth efficiency of communication systems but coding also
provides innovative solutions to many related data networking problems

this practical resource provides you with a comprehensive understanding of
error control coding an essential and widely applied area in modern digital
communications the goal of error control coding is to encode information in
such a way that even if the channel or storage medium introduces errors
the receiver can correct the errors and recover the original transmitted
information this book includes the most useful modern and classic codes
including block reed solomon convolutional turbo and ldpc codes you find
clear  guidance  on  code  construction  decoding  algorithms  and  error
correcting performances moreover this unique book introduces computer
simulations  integrally  to  help  you  master  key  concepts  including  a
companion  dvd  with  matlab  programs  and  supported  with  over  540
equations this hands on reference provides you with an in depth treatment
of a wide range of practical implementation issues

this book addresses reliability and energy efficiency of on chip networks
using cooperative error control it describes an efficient way to construct an
adaptive  error  control  codec  capable  of  tracking  noise  conditions  and
adjusting  the  error  correction  strength  at  runtime  methods  are  also
presented  to  tackle  joint  transient  and  permanent  error  correction
exploiting the redundant resources already available on chip a parallel and
flexible network simulator is also introduced which facilitates examining
the  impact  of  various  error  control  methods  on  network  on  chip
performance

there  are  two  basic  methods  of  error  control  for  communication  both
involving coding of the messages with forward error correction the codes
are used to detect and correct errors in a repeat request system the codes
are used to detect errors and if there are errors request a retransmission
error detection is usually much simpler to implement than error correction
and is widely used however it is given a very cursory treatment in almost
all textbooks on coding theory only a few older books are devoted to error
detecting codes this book begins with a short introduction to the theory of
block codes with emphasis on the parts important for error detection the
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weight  distribution  is  particularly  important  for  this  application  and is
treated in more detail than in most books on error correction a detailed
account of the known results on the probability of undetected error on the
q ary symmetric channel is also given

this practical handbook provides communication systems engineers with
guidance  in  the  application  of  error  control  coding  it  emphasizes  the
fundamental  concepts  of  coding  theory  while  minimizing  the  use  of
mathematical  tools  demonstrates  the  role  of  coding  in  communication
system  design  shows  the  performance  gains  achievable  with  coding
illustrates how codes should be used and how to select the right code
parameters discusses the decoding techniques that should be considered
and how they are implemented and examines how detailed performance
results are obtained

error control coding from theory to practice provides a concise introduction
to basic coding techniques and their application the fundamental concepts
of coding theory are explained using simple examples with minimum use of
complex mathematical  tools  the selection of  appropriate codes and the
design  of  decoders  are  discussed  bridging  the  gap  between  digital
communications  and  information  theory  this  accessible  approach  will
appeal to students and practising engineers alike the clear presentation
and  practical  emphasis  make  this  book  an  excellent  tool  for  both
communications and electronic engineering students practitioners new to
the field will find this text an essential guide to coding features include end
of chapter problems to test and develop the readers understanding of the
most  popular  codes  and decoding methods  finite  field  arithematic  and
algebraic  decoding  methods  for  bch  and  reed  solomon  codes  detailed
coverage of viterbi decoding and related implementation issues turbo codes
and related code types including gallager codes and turbo product codes
practical examples of map and sova decoding for turbo codes

the research was primarily  devoted to  the  application of  error  control
techniques this discipline has developed a body of knowledge that can be
extremely valuable to communication systems designers if criteria for the
use of error control coding can be developed the work included an analysis
of channel statistics that leads to a computer program designed to choose
an optimum error control technique from standard channel statistics and
data transmission parameters variable length variable redundancy codes
and their applications were studied comparisons of block and recurrent
codes were made in addition a study was made of error propagation in
recurrent  codes  a  cyclic  decoding  procedure  for  the  familiar  bose
chaudhurihocquenghem  code  was  developed  comparisons  were  made
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between forward error correction codes and error detection codes with
feedback and retransmission with data throughput rate the criterion for
comparison finally a technique for combining error detection with message
synchronization is described author

this textbook provides a firm foundation for those studying the field of error
control  codes  giving  step  by  step  instruction  on  this  complex  topic
beginning with single  parity  code checks and repetition codes through
these basic error control mechanisms the fundamental principles of error
detection and correction minimum distance and error control limits are
considered with the use of detailed examples it guides students from basic
error control codes through linear codes cyclic codes linear feedback shift
registers vector fields galois fields bch codes and convolutional codes there
are many detailed examples throughout the book to illustrate the principles
and complex mathematical proofs are omitted where possible to keep the
text concise and easy to follow

the art of error correcting coding provides a comprehensive coverage of
the  basic  techniques  of  error  concealment  it  addresses  the  need  for
selecting implementing and simulating algorithms for the encoding and
decoding of codes used for error correction and detection this practical
approach uses simple and easy to follow numerical examples to describe
the basic concepts of a particular coding or decoding scheme basic analysis
tools  are  provided  throughout  to  help  in  the  assessment  of  the  error
performance block and convolutional codes of a particular error correcting
coding ecc scheme for a selection of the basic channel models provides a
complete treatment of important decoding algorithms including errors and
erasures decoding of bch and reed solomon codes for any set of consecutive
zeros  and  any  length  describes  viterbi  decoding  and  the  key
implementation issues includes soft output decoding algorithms map log
map max log map belief propagation and ordered statistics discusses new
reliability based algorithms such as gmd and the chase algorithm with soft
outputs examines turbo codes both serially and parallel concatenated as
well as low density parity check ldpc codes and their iterative decoders
features a companion website providing computer programs written in c
language to help understanding and implementing basic ecc techniques
this volume provides an indispensable tool for understanding and applying
ecc techniques in transmission and storage of digital information engineers
computer scientists and graduate students alike will all benefit from such a
practical introductory approach

this  book provides thorough coverage of  error correcting techniques it
includes essential basic concepts and the latest advances on key topics in
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design implementation and optimization of hardware software systems for
error  correction  the  book  s  chapters  are  written  by  internationally
recognized experts in this field topics include evolution of error correction
techniques industrial user needs architectures and design approaches for
the most advanced error correcting codes polar codes non binary ldpc
product codes etc this book provides access to recent results and is suitable
for graduate students and researchers of mathematics computer science
and engineering examines how to optimize the architecture of hardware
design for error correcting codes presents error correction codes from
theory to optimized architecture for the current and the next generation
standards  provides  coverage  of  industrial  user  needs  advanced  error
correcting techniques advanced hardware design for error correcting codes
includes a foreword by claude berrou

the bulk of the theory on error control codes has been developed under the
fault assumption of random symmetric errors where 1 0 and 0 1 errors are
equally likely in the past few years several applications have emerged in
which the observed errors are highly asymmetric this has prompted the
study of codes that offer a combination of symmetric and asymmetric error
control capabilities this research is a part of this ongoing study the main
results of the research are listed below 1 new upper bounds on t unordered
codes exact bounds are established in some cases 2 a new method for
constructing constant weight distance four codes that gives the best known
bounds in several cases 3 a new method for constructing single asymmetric
error correcting codes the method establishes several new lower bounds 4
a construction for symmetric error correcting code the code is suited for a
photon channel and other highly asymmetric channels because it has far
fewer 1 s than 0 s the code uses one extra bit of redundancy over the bch
code in almost all cases and it is relatively easy to encode and decode 5 a
new construction for systematic double asymmetric error correcting code
the resulting code is easier to decode than the bch code and is optimal in
several cases the code has fewer 1 s than 0 s 6 a new construction for
double symmetric error correcting linear code the resulting code is easier
to decode than the bch code and is  optimal  in several  cases 7 a new
construction for linear codes the construction yields best known codes in
many cases
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Introduction

The digital age has
revolutionized the way
we read, making books
more accessible than
ever. With the rise of
ebooks, readers can
now carry entire
libraries in their
pockets. Among the
various sources for
ebooks, free ebook
sites have emerged as
a popular choice. These
sites offer a treasure
trove of knowledge and
entertainment without
the cost. But what
makes these sites so
valuable, and where
can you find the best
ones? Let's dive into
the world of free ebook
sites.

Benefits of Free
Ebook Sites

When it comes to
reading, free ebook
sites offer numerous
advantages.

Cost Savings

First and foremost,
they save you money.
Buying books can be
expensive, especially if
you're an avid reader.
Free ebook sites allow
you to access a vast
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array of books without
spending a dime.

Accessibility

These sites also
enhance accessibility.
Whether you're at
home, on the go, or
halfway around the
world, you can access
your favorite titles
anytime, anywhere,
provided you have an
internet connection.

Variety of Choices

Moreover, the variety
of choices available is
astounding. From
classic literature to
contemporary novels,
academic texts to
children's books, free
ebook sites cover all
genres and interests.

Top Free Ebook
Sites

There are countless
free ebook sites, but a
few stand out for their
quality and range of
offerings.

Project Gutenberg

Project Gutenberg is a
pioneer in offering free
ebooks. With over
60,000 titles, this site

provides a wealth of
classic literature in the
public domain.

Open Library

Open Library aims to
have a webpage for
every book ever
published. It offers
millions of free ebooks,
making it a fantastic
resource for readers.

Google Books

Google Books allows
users to search and
preview millions of
books from libraries
and publishers
worldwide. While not
all books are available
for free, many are.

ManyBooks

ManyBooks offers a
large selection of free
ebooks in various
genres. The site is
user-friendly and offers
books in multiple
formats.

BookBoon

BookBoon specializes
in free textbooks and
business books, making
it an excellent resource
for students and
professionals.

How to Download
Ebooks Safely

Downloading ebooks
safely is crucial to
avoid pirated content
and protect your
devices.

Avoiding Pirated
Content

Stick to reputable sites
to ensure you're not
downloading pirated
content. Pirated ebooks
not only harm authors
and publishers but can
also pose security
risks.

Ensuring Device
Safety

Always use antivirus
software and keep your
devices updated to
protect against
malware that can be
hidden in downloaded
files.

Legal
Considerations

Be aware of the legal
considerations when
downloading ebooks.
Ensure the site has the
right to distribute the
book and that you're
not violating copyright
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laws.

Using Free Ebook
Sites for
Education

Free ebook sites are
invaluable for
educational purposes.

Academic
Resources

Sites like Project
Gutenberg and Open
Library offer numerous
academic resources,
including textbooks
and scholarly articles.

Learning New
Skills

You can also find books
on various skills, from
cooking to
programming, making
these sites great for
personal development.

Supporting
Homeschooling

For homeschooling
parents, free ebook
sites provide a wealth
of educational
materials for different
grade levels and
subjects.

Genres Available
on Free Ebook
Sites

The diversity of genres
available on free ebook
sites ensures there's
something for
everyone.

Fiction

From timeless classics
to contemporary
bestsellers, the fiction
section is brimming
with options.

Non-Fiction

Non-fiction enthusiasts
can find biographies,
self-help books,
historical texts, and
more.

Textbooks

Students can access
textbooks on a wide
range of subjects,
helping reduce the
financial burden of
education.

Children's Books

Parents and teachers
can find a plethora of
children's books, from
picture books to young
adult novels.

Accessibility
Features of Ebook
Sites

Ebook sites often come
with features that
enhance accessibility.

Audiobook
Options

Many sites offer
audiobooks, which are
great for those who
prefer listening to
reading.

Adjustable Font
Sizes

You can adjust the font
size to suit your
reading comfort,
making it easier for
those with visual
impairments.

Text-to-Speech
Capabilities

Text-to-speech features
can convert written
text into audio,
providing an
alternative way to
enjoy books.

Tips for
Maximizing Your
Ebook Experience

To make the most out
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of your ebook reading
experience, consider
these tips.

Choosing the
Right Device

Whether it's a tablet,
an e-reader, or a
smartphone, choose a
device that offers a
comfortable reading
experience for you.

Organizing Your
Ebook Library

Use tools and apps to
organize your ebook
collection, making it
easy to find and access
your favorite titles.

Syncing Across
Devices

Many ebook platforms
allow you to sync your
library across multiple
devices, so you can
pick up right where
you left off, no matter
which device you're
using.

Challenges and
Limitations

Despite the benefits,
free ebook sites come
with challenges and
limitations.

Quality and
Availability of
Titles

Not all books are
available for free, and
sometimes the quality
of the digital copy can
be poor.

Digital Rights
Management
(DRM)

DRM can restrict how
you use the ebooks you
download, limiting
sharing and
transferring between
devices.

Internet
Dependency

Accessing and
downloading ebooks
requires an internet
connection, which can
be a limitation in areas
with poor connectivity.

Future of Free
Ebook Sites

The future looks
promising for free
ebook sites as
technology continues
to advance.

Technological
Advances

Improvements in
technology will likely
make accessing and
reading ebooks even
more seamless and
enjoyable.

Expanding Access

Efforts to expand
internet access globally
will help more people
benefit from free ebook
sites.

Role in Education

As educational
resources become
more digitized, free
ebook sites will play an
increasingly vital role
in learning.

Conclusion

In summary, free ebook
sites offer an incredible
opportunity to access a
wide range of books
without the financial
burden. They are
invaluable resources
for readers of all ages
and interests,
providing educational
materials,
entertainment, and
accessibility features.
So why not explore
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these sites and
discover the wealth of
knowledge they offer?

FAQs

Are free ebook sites
legal? Yes, most free
ebook sites are legal.
They typically offer
books that are in the
public domain or have
the rights to distribute
them. How do I know if
an ebook site is safe?

Stick to well-known
and reputable sites like
Project Gutenberg,
Open Library, and
Google Books. Check
reviews and ensure the
site has proper security
measures. Can I
download ebooks to
any device? Most free
ebook sites offer
downloads in multiple
formats, making them
compatible with
various devices like e-
readers, tablets, and

smartphones. Do free
ebook sites offer
audiobooks? Many free
ebook sites offer
audiobooks, which are
perfect for those who
prefer listening to their
books. How can I
support authors if I use
free ebook sites? You
can support authors by
purchasing their books
when possible, leaving
reviews, and sharing
their work with others.
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