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parallel  computing deals  with the topics  of  current  interests  in  parallel
processing  architectures  synchronous  parallel  architectures  the
synchronous  model  of  parallel  processing  is  based  on  two  orthogonal
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fundamental  ideas  viz  1  temporal  parallelism  pipeline  processing  and2
spatial  parallelism simd  parallel  processing  this  book  is  devoted  to  an
indepth treatment of both of the above ideas the primary goal here is to
provide a deeper understanding of the ideas and principles involved and not
the description of machines which could be found elsewhere the material
presented in this book has evolved through the advanced courses taught by
the author in architecture and parallel processing a one semester advanced
course can be planned employing the material from this book supplemented
by the papers of current interests from current technical literature

parallel processing has been an enabling technology in scientific computing
for more than 20 years this book is the first in depth discussion of parallel
computing in 10 years it  reflects the mix of  topics that mathematicians
computer scientists and computational scientists focus on to make parallel
processing effective for scientific problems presently the impact of parallel
processing on scientific computing varies greatly across disciplines but it
plays a vital role in most problem domains and is absolutely essential in
many of them parallel processing for scientific computing is divided into
four  parts  the  first  concerns  performance  modeling  analysis  and
optimization the second focuses on parallel algorithms and software for an
array of problems common to many modeling and simulation applications
the third emphasizes tools and environments that can ease and enhance the
process of application development and the fourth provides a sampling of
applications that require parallel computing for scaling to solve larger and
realistic models that can advance science and engineering

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

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
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computing  clusters  topics  covered  range  from  parallel  algorithms
programming  tools  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

complex calculations like training deep learning models or running large
scale  simulations  can  take  an  extremely  long  time  efficient  parallel
programming can save hours or even days of computing time parallel and
high performance computing shows you how to deliver faster run times
greater scalability  and increased energy efficiency to your programs by
mastering parallel techniques for multicore processor and gpu hardware
about the technology modern computing hardware comes equipped with
multicore  cpus  and  gpus  that  can  process  numerous  instruction  sets
simultaneously parallel  computing takes advantage of  this now standard
computer  architecture  to  execute  multiple  operations  at  the  same time
offering  the  potential  for  applications  that  run  faster  are  more  energy
efficient  and  can  be  scaled  to  tackle  problems  that  demand  large
computational capabilities but to get these benefits you must change the
way you design and write software taking advantage of the tools algorithms
and design patterns created specifically for parallel processing is essential
to creating top performing applications about the book parallel and high
performance computing is an irreplaceable guide for anyone who needs to
maximize  application  performance  and  reduce  execution  time  parallel
computing experts robert robey and yuliana zamora take a fundamental
approach to parallel programming providing novice practitioners the skills
needed to tackle any high performance computing project with modern cpu
and gpu hardware get under the hood of parallel computing architecture
and learn to evaluate hardware performance scale up your resources to
tackle larger problem sizes and deliver a level of energy efficiency that
makes high performance possible on hand held devices when you re done
you ll be able to build parallel programs that are reliable robust and require
minimal  code  maintenance  this  book  is  unique  in  its  breadth  with
discussions of parallel algorithms techniques to successfully develop parallel
programs and wide coverage of the most effective languages for the cpu and
gpu  the  programming  paradigms  include  mpi  openmp  threading  and
vectorization for the cpu for the gpu the book covers openmp and openacc
directive based approaches and the native based cuda and opencl languages
what s inside steps for planning a new parallel project choosing the right
data structures  and algorithms addressing underperforming kernels  and
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loops the differences in  cpu and gpu architecture about  the reader for
experienced  programmers  with  proficiency  in  a  high  performance
computing language such as c c or fortran about the authors robert robey
has been active in the field of parallel computing for over 30 years he works
at  los  alamos  national  laboratory  and  has  previously  worked  at  the
university  of  new  mexico  where  he  started  up  the  albuquerque  high
performance computing center  yuliana zamora has  lectured on efficient
programming of modern hardware at national conferences based on her
work developing applications running on tens of thousands of processing
cores and the latest gpu architectures

this book constitutes the thoroughly refereed post proceedings of the 16th
international workshop on languages and compilers for parallel computing
lcpc 2003 held in college station texas usa in october 2003 the 35 revised
full papers presented were selected from 48 submissions during two rounds
of  reviewing  and  improvement  upon  presentation  at  the  workshop  the
papers  are  organized  in  topical  sections  on  adaptive  optimization  data
locality  parallel  languages high level  transformations embedded systems
distributed systems software low level transformations compiling for novel
architectures and optimization infrastructure

this  text  is  an  introduction  to  the  complex  and emerging world  of  the
parallel computing it helps you understand the principles and acquire the
practical  skills  of  mpi  programming  using  the  c  fortan  programming
language our aim is for you to gain sufficient knowledge and experience to
perform  simple  useful  programming  tasks  using  the  best  up  to  date
techniques and so we hope for it to be the easiest book from which you can
learn the basics of mpi programming this text is an introduction to the
emerging  world  of  the  parallel  computing  it  helps  you  understand  the
principles algorithm implementation of parallel computing our aim is for you
to gain sufficient knowledge and experience with parallel computing using
the best up to date techniques we have tried for it to be the easiest book
from which you can learn the parallel computing we chose the topics for this
book to cover what is needed to get started with parallel computing not just
what is easy to teach and learn on the other hand we wont waste your time
with material of marginal practical importance if an idea is explained here
its because youll almost certainly need it this book is emphatically focused
on  the  concept  understanding  the  fundamental  ideas  principles  and
techniques is the essence of a good programmer only well designed code
has  a  chance  of  becoming  part  of  a  correct  reliable  and  maintainable
parallel system through this book we hope that you will see the absolute



Applied Parallel Computing

5 Applied Parallel Computing

necessity of understanding parallel computing

the broadening of interest in parallel computing and transputers is reflected
this book topics discussed include concurrent programming graphics and
image processing parallel applications robotics and control and software
tools the book also features a collection of abstracts of poster presentations

containing over 300 entries in an a z format the encyclopedia of parallel
computing  provides  easy  intuitive  access  to  relevant  information  for
professionals and researchers seeking access to any aspect within the broad
field of parallel computing topics for this comprehensive reference were
selected written and peer reviewed by an international pool of distinguished
researchers in the field the encyclopedia is broad in scope covering machine
organization  programming languages  algorithms and  applications  within
each area concepts designs and specific implementations are presented the
highly structured essays in this work comprise synonyms a definition and
discussion  of  the  topic  bibliographies  and  links  to  related  literature
extensive cross references to other entries within the encyclopedia support
efficient user friendly searchers for immediate access to useful information
key concepts presented in the encyclopedia of parallel computing include
laws  and  metrics  specific  numerical  and  non  numerical  algorithms
asynchronous  algorithms  libraries  of  subroutines  benchmark  suites
applications sequential consistency and cache coherency machine classes
such as clusters shared memory multiprocessors special purpose machines
and dataflow machines specific machines such as cray supercomputers ibm
s cell  processor and intel s multicore machines race detection and auto
parallelization parallel programming languages synchronization primitives
collective operations message passing libraries checkpointing and operating
systems topics covered speedup efficiency isoefficiency redundancy amdahls
law computer  architecture  concepts  parallel  machine  designs  benmarks
parallel programming concepts design algorithms parallel applications this
authoritative reference will be published in two formats print and online the
online  edition  features  hyperlinks  to  cross  references  and to  additional
significant  research  related  subjects  supercomputing  high  performance
computing distributed computing

computer systems organization parallel architecture

this is  one of the first  parallel  computing books to focus exclusively on
parallel data structures algorithms software tools and applications in data
science the book prepares readers to write effective parallel code in various
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languages and learn more about different r packages and other tools it
covers the classic n observations p variables matrix format and common
data structures many examples illustrate the range of issues encountered in
parallel programming

parco2007 marks a quarter of a century of the international conferences on
parallel computing that started in berlin in 1983 the aim of the conference is
to give an overview of the developments applications and future trends in
high performance computing for various platforms

new approaches to parallel computing are being developed that make better
use  of  the  heterogeneous  cluster  architecture  provides  a  detailed
introduction to parallel computing on heterogenous clusters all  concepts
and algorithms are illustrated with working programs that can be compiled
and  executed  on  any  cluster  the  algorithms  discussed  have  practical
applications in a range of real life parallel computing problems such as the n
body problem portfolio management and the modeling of oil extraction

this  volume contains  papers  presented at  the  nato  sponsored advanced
research  workshop  on  software  for  parallel  computation  held  at  the
university of calabria cosenza italy from june 22 to june 26 1992 the purpose
of the workshop was to evaluate the current state of the art of the software
for  parallel  computation  identify  the  main  factors  inhibiting  practical
applications  of  parallel  computers  and  suggest  possible  remedies  in
particular it focused on parallel software programming tools and practical
experience of  using parallel  computers  for  solving demanding problems
critical issues relative to the practical use of parallel computing included
portability reusability and debugging parallelization of sequential programs
construction of parallel algorithms and performance of parallel programs
and  systems  in  addition  to  nato  the  principal  sponsor  the  following
organizations provided a generous support for the workshop cerfacs france
c i r a italy c n r italy university of calabria italy alenia italy the boeing
company u s a cise italy enel d s r italy alliant computer systems bull rn sud
italy convex computer digital equipment corporation rewlett packard meiko
scientific  u  k  parsytec  computer  germany  telmat  informatique  france
thinking machines corporation

in view of the growing presence and popularity of multicore and manycore
processors accelerators and coprocessors as well  as clusters using such
computing devices the development of  efficient parallel  applications has
become a key challenge to  be able  to  exploit  the performance of  such
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systems this book covers the scope of parallel programming for modern high
performance computing systems it first discusses selected and popular state
of  the art  computing devices and systems available today these include
multicore cpus manycore co processors such as intel xeon phi accelerators
such as gpus and clusters as well as programming models supported on
these  platforms  it  next  introduces  parallelization  through  important
programming paradigms such as master slave geometric single program
multiple  data  spmd  and  divide  and  conquer  the  practical  and  useful
elements of the most popular and important apis for programming parallel
hpc systems are discussed including mpi openmp pthreads cuda opencl and
openacc it also demonstrates through selected code listings how selected
apis  can  be  used  to  implement  important  programming  paradigms
furthermore it shows how the codes can be compiled and executed in a linux
environment the book also presents hybrid codes that integrate selected
apis  for  potentially  multi  level  parallelization  and  utilization  of
heterogeneous resources and it shows how to use modern elements of these
apis selected optimization techniques are also included such as overlapping
communication and computations implemented using various apis features
discusses the popular and currently available computing devices and cluster
systems  includes  typical  paradigms  used  in  parallel  programs  explores
popular apis for programming parallel applications provides code templates
that can be used for implementation of paradigms provides hybrid code
examples  allowing  multi  level  parallelization  covers  the  optimization  of
parallel programs

an introduction to parallel programming is the first undergraduate text to
directly address compiling and running parallel programs on the new multi
core and cluster architecture it explains how to design debug and evaluate
the performance of distributed and shared memory programs the author
peter pacheco uses a tutorial approach to show students how to develop
effective parallel programs with mpi pthreads and openmp starting with
small  programming  examples  and  building  progressively  to  more
challenging ones the text is written for students in undergraduate parallel
programming  or  parallel  computing  courses  designed  for  the  computer
science major or as a service course to other departments professionals with
no background in parallel computing takes a tutorial approach starting with
small  programming  examples  and  building  progressively  to  more
challenging examples focuses on designing debugging and evaluating the
performance of distributed and shared memory programs explains how to
develop parallel programs using mpi pthreads and openmp programming
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models

the  most  powerful  computers  work  by  harnessing  the  combined
computational  power  of  millions  of  processors  and  exploiting  the  full
potential of such large scale systems is something which becomes more
difficult with each succeeding generation of parallel computers alternative
architectures and computer paradigms are increasingly being investigated
in  an  attempt  to  address  these  difficulties  added  to  this  the  pervasive
presence of heterogeneous and parallel devices in consumer products such
as mobile phones tablets personal  computers and servers also demands
efficient programming environments and applications aimed at small scale
parallel  systems  as  opposed  to  large  scale  supercomputers  this  book
presents  a  selection  of  papers  presented  at  the  conference  parallel
computing parco2017 held in bologna italy on 12 to 15 september 2017 the
conference included contributions about alternative approaches to achieving
high performance computing hpc to potentially surpass exa and zetascale
performances as well as papers on the application of quantum computers
and fpga processors  these developments  are aimed at  making available
systems  better  capable  of  solving  intensive  computational  scientific
engineering  problems  such  as  climate  models  security  applications  and
classic np problems some of which cannot currently be managed by even the
most powerful supercomputers available new areas of application such as
robotics ai and learning systems data science the internet of things iot and
in  car  systems  and  autonomous  vehicles  were  also  covered  as  always
parco2017  attracted  a  large  number  of  notable  contributions  covering
present and future developments in parallel computing and the book will be
of interest to all those working in the field

this textbook covers the new development in processor architecture and
parallel hardware it provides 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 the 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 in particular this third edition
includes an extended update of the chapter on computer architecture and
performance analysis taking new developments such as the aspect of energy
consumption  into  consideration  the  description  of  openmp  has  been
extended and now also captures the task concept of openmp the chapter on
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message passing programming has been extended and updated to include
new features of mpi such as extended reduction operations and non blocking
collective communication operations the chapter on gpu programming also
has been updated all other chapters also have been revised carefully the
main goal of this book is to present parallel programming techniques that
can be used in many situations for many application areas and to enable the
reader to develop correct and efficient parallel  programs many example
programs and exercises are provided to support this goal and to show how
the techniques can be applied to further applications the book can be used
as a textbook for students as well as a reference book for professionals the
material of the book has been used for courses in parallel programming at
different universities for many years

past  present  parallel  is  a  survey  of  the  current  state  of  the  parallel
processing industry in the early 1980s parallel computers were generally
regarded  as  academic  curiosities  whose  natural  environment  was  the
research  laboratory  today  parallelism  is  being  used  by  every  major
computer  manufacturer  although  in  very  different  ways  to  produce
increasingly  powerful  and  cost  effec  tive  machines  the  first  chapter
introduces the basic concepts of parallel computing the subsequent chapters
cover  different  forms  of  parallelism  including  descriptions  of  vector
supercomputers  simd  computers  shared  memory  multiprocessors
hypercubes and transputer based machines each section concentrates on a
different  manufacturer  detailing  its  history  and  company  profile  the
machines it currently produces the software environments it supports the
market segment it is targetting and its future plans supplementary chapters
describe some of the companies which have been unsuccessful and discuss a
number of the common software systems which have been developed to
make  parallel  computers  more  usable  the  appendices  describe  the
technologies  which  underpin  parallelism  past  present  parallel  is  an
invaluable reference work providing up to date material  for commercial
computer users and manufacturers and for researchers and postgraduate
students with an interest in parallel computing

This is likewise one of the factors by obtaining the soft documents of this
Applied Parallel Computing by online. You might not require more epoch
to spend to go to the book start as without difficulty as search for them. In
some cases, you likewise reach not discover the pronouncement Applied
Parallel Computing that you are looking for. It will definitely squander the
time. However below, later than you visit this web page, it will be
appropriately very easy to acquire as without difficulty as download lead
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Applied Parallel Computing It will not say you will many grow old as we run
by before. You can pull off it though doing something else at house and even
in your workplace. suitably easy! So, are you question? Just exercise just
what we offer below as competently as review Applied Parallel
Computing what you subsequently to read!

Where can I buy Applied Parallel Computing books? Bookstores: Physical bookstores1.
like Barnes & Noble, Waterstones, and independent local stores. Online Retailers:
Amazon, Book Depository, and various online bookstores provide a broad range of
books in hardcover and digital formats.
What are the varied book formats available? Which kinds of book formats are2.
presently available? Are there different book formats to choose from? Hardcover:
Durable and long-lasting, usually more expensive. Paperback: Less costly, lighter,
and more portable than hardcovers. E-books: Electronic books accessible for e-
readers like Kindle or through platforms such as Apple Books, Kindle, and Google
Play Books.
How can I decide on a Applied Parallel Computing book to read? Genres: Take into3.
account the genre you enjoy (fiction, nonfiction, mystery, sci-fi, etc.).
Recommendations: Seek recommendations from friends, join book clubs, or explore
online reviews and suggestions. Author: If you like a specific author, you may enjoy
more of their work.
How should I care for Applied Parallel Computing books? Storage: Store them away4.
from direct sunlight and in a dry setting. Handling: Prevent folding pages, utilize
bookmarks, and handle them with clean hands. Cleaning: Occasionally dust the
covers and pages gently.
Can I borrow books without buying them? Community libraries: Regional libraries5.
offer a variety of books for borrowing. Book Swaps: Book exchange events or online
platforms where people swap books.
How can I track my reading progress or manage my book clilection? Book Tracking6.
Apps: LibraryThing are popolar apps for tracking your reading progress and
managing book clilections. Spreadsheets: You can create your own spreadsheet to
track books read, ratings, and other details.
What are Applied Parallel Computing audiobooks, and where can I find them?7.
Audiobooks: Audio recordings of books, perfect for listening while commuting or
moltitasking. Platforms: Google Play Books offer a wide selection of audiobooks.
How do I support authors or the book industry? Buy Books: Purchase books from8.
authors or independent bookstores. Reviews: Leave reviews on platforms like
Amazon. Promotion: Share your favorite books on social media or recommend them
to friends.
Are there book clubs or reading communities I can join? Local Clubs: Check for local9.
book clubs in libraries or community centers. Online Communities: Platforms like
BookBub have virtual book clubs and discussion groups.
Can I read Applied Parallel Computing books for free? Public Domain Books: Many10.



Applied Parallel Computing

11 Applied Parallel Computing

classic books are available for free as theyre in the public domain.

Free E-books: Some websites offer free e-books legally, like Project
Gutenberg or Open Library. Find Applied Parallel Computing

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 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.
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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.
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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 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.
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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 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
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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.
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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
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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