Vil \~ j&s'on Parallel and Distributed Computing « Albert Y. Zomaya, Series Editor

. - SCALABLE
~  COMPUTING AND
- COMMUNICATIONS

Theory and Practice

Samee U. Khan
Albert V. Zomaya
Lizhe Wang

......
.



Scalable Computing and
Communications

Theory and Practice

Edited by

Samee U. Khan
North Dakota State University

Albert Y. Zomaya
University of Sydney, Australia

Lizhe Wang

Chinese Academy of the Sciences

v'“w

BB

zf‘: t;)\ mJ

IEEE
@ computer
soclety

FWILEY

A John Wiley & Sons, Inc., Publication



Copyright © 2013 by John Wiley & Sons, Inc. All rights reserved.

Published by John Wiley & Sons, Inc., Hoboken, New Jersey.
Published simultaneously in Canada.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form
or by any means, electronic, mechanical, photocopying, recording, scanning, or otherwise, except as
permitted under Section 107 or 108 of the 1976 United States Copyright Act, without either the prior
written permission of the Publisher, or authorization through payment of the appropriate per-copy fee
to the Copyright Clearance Center, Inc., 222 Rosewood Drive, Danvers, MA 01923, (978) 750-8400, fax
(978) 750-4470, or on the web at www.copyright.com. Requests to the Publisher for permission should
be addressed to the Permissions Department, John Wiley & Sons, Inc., 111 River Street, Hoboken, NJ
07030, (201) 748-6011, fax (201) 748-6008, or online at http://www.wiley.com/go/permissions.

Limit of Liability/Disclaimer of Warranty: While the publisher and author have used their best efforts
in preparing this book, they make no representations or warranties with respect to the accuracy or
completeness of the contents of this book and specifically disclaim any implied warranties of
merchantability or fitness for a particular purpose. No warranty may be created or extended by sales
representatives or written sales materials. The advice and strategies contained herein may not be
suitable for your situation. You should consult with a professional where appropriate. Neither the
publisher nor author shall be liable for any loss of profit or any other commercial damages, including
but not limited to special, incidental, consequential, or other damages.

For general information on our other products and services or for technical support, please contact
our Customer Care Department within the United States at (800) 762-2974, outside the United States
at (317) 572-3993 or fax (317) 572-4002.

Wiley also publishes its books in a variety of electronic formats. Some content that appears in print
may not be available in electronic formats. For more information about Wiley products, visit our web

site at www.wiley.com.

Library of Congress Cataloging-in-Publication Data is available.

ISBN 9781118162651
Printed in the United States of America.

100 987 65 4321



Scalable Computing and
Communications



WILEY SERIES ON PARALLEL AND DISTRIBUTED COMPUTING

Series Editor: ALBERT Y. ZOMAYA

A complete list of the titles in this series appears at the end of this volume.



10 Our Parents



Preface

Scalable computing and communications includes environments such as autonomic,
cloud, cluster, distributed, energy-aware, parallel, peer-to-peer, green, grid, and
utility computing environments. The aforementioned paradigms are necessary to
promote collaboration between entities and resources, which are necessary and
beneficial to complex scientific, industrial, and business applications, which include
weather forecasting, computational biology, telemedicine, drug synthesis, vehicular
technology, design and fabrication, finance, and simulations. Therefore, scalable
computing is at the heart of all complex applications.

Scalable computing and communications involves the use of computing facilities,
which can readily adapt to the demands of more powerful computing and commu-
nication capabilities. Scalability is a desirable property for many scientific, industrial,
and business applications. Moreover, scalability is also an important feature for
hardware, as a computing facility can be scaled as and when there is a need to add
computing and communication modules.

There have been great developments and advances in the aforementioned
research fields. It is thus a good time to gather current progress in research in a
book collection in order to document research achievements and to identify future
directions.

To that end, this book on scalable computing and communications presents,
discusses, and shares ideas, results, and experiences regarding recent important
advances and future challenges. The compiled work ranges from theory to practice,
software to hardware, and concepts to prototypes.
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We sincerely hope that you will enjoy this compilation, which is hoped to cater
to a wide audience.

SAMEE U. KHAN
North Dakota State University, Fargo, ND
ALBERT Y. ZOMAYA
University of Sydney, Sydney, NSW, Australia
LizHE WANG

Chinese Academy of Sciences, Beijing, China
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