PROCEEDINGS

XXIX International Conference
of the
Chilean Computer Science Society

—SCCC 2010 ——



PROCEEDINGS

XXIX International Conference
of the
Chilean Computer Science Society

——SCCC 2010 ——

15-19 November 2010
Antofagasta, Chile

Edited by
Sergio F. Ochoa, Federico Meza, Domingo Mery, Claudio Cubillos

Sponsored by

SOCIEDAD CHILENA

DE CIENCIA DE LA COMPUTACION

|IEEE

CP $0Q Los Ala.mitos, California .Compu ter

Comtorancs Pl Washington ® Tokyo Soc|ety




Copyright © 2011 by The Institute of Electrical and Electronics Engineers, Inc.
All rights reserved.

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source. Libraries may photocopy
beyond the limits of US copyright law, for private use of patrons, those articles in this volume that carry a code at
the bottom of the first page, provided that the per-copy fee indicated in the code is paid through the Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

Other copying, reprint, or republication requests should be addressed to: IEEE Copyrights Manager, IEEE Service
Center, 445 Hoes Lane, P.O. Box 133, Piscataway, NJ 08855-1331.

The papers in this book comprise the proceedings of the meeting mentioned on the cover and title page. They reflect
the authors’ opinions and, in the interests of timely dissemination, are published as presented and without change.
Their inclusion in this publication does not necessarily constitute endorsement by the editors, the IEEE Computer
Society, or the Institute of Electrical and Electronics Engineers, Inc.

IEEE Computer Society Order Number E4400

BMS Part Number CFP10139-CDR
ISBN 978-0-7695-4400-7

Additional copies may be ordered from:

IEEE Computer Society IEEE Service Center IEEE Computer Society
Customer Service Center 445 Hoes Lane Asia/Pacific Office
10662 Los Vaqueros Circle P.O. Box 1331 Watanabe Bldg., 1-4-2
P.O. Box 3014 Piscataway, NJ 08855-1331 Minami-Aoyama
Los Alamitos, CA 90720-1314 Tel: + 1 732 981 0060 Minato-ku, Tokyo 107-0062
Tel: + 1 800 272 6657 Fax: + 1 732 981 9667 JAPAN
Fax: + 1714 821 4641 http://shop.ieee.org/store/ Tel: + 81 33408 3118
http://computer.org/cspress customer-service(@ieee.org Fax: + 81 3 3408 3553
csbooks@computer.org tokyo.ofc@computer.org

Individual paper REPRINTS may be ordered at: <reprints@computer.org>

Editorial production by Randall Bilof
Cover art production by Joe Daigle/Studio Productions
Printed in the United States of America by Applied Digital Imaging

|[EEE

@ computer CPS 2

SO CI ety Conference Publishing Services

IEEE Computer Society
Conference Publishing Services (CPS)
http://www.computer.org/cps




SCCC 2010 Foreword

These proceedings offer a written account of the scientific contributions presented at the
29th International Conference of the Chilean Computer Science Society (SCCC 2010),
held in Antofagasta, Chile, on November 15-19, 2010, hosted by Universidad Catolica
del Norte. This conference provides a forum for presenting and exploring the newest
research and developments in computer science. The aim of the conference was to
promote collaboration between national and international researchers, especially in
Latin America. The key idea was to disseminate ongoing research on algorithms,
distributed systems and parallelism, agents and collaborative systems, software
engineering and pattern recognition. This volume is a manifestation of the ongoing
success of the last 28 editions of the conference since the first edition in 1981 in
Santiago, Chile.

SCCC 2010 provides evidence of the growing stature of the Chilean and Latin
American scientific community in computer science and of the interest its scientific
contributions generate worldwide. It received contributions from 14 countries,
registering a total of 109 papers submitted, out of which 46 were accepted for
publication in these proceedings and for presentation at the conference, resulting in an
acceptance rate of 42%. The review process was carried out by our Program Committee,
which was composed of nationally and internationally recognized scientists, all experts
in their respective fields. Each paper was subject to a review, carried out by between
two and three reviewers.

This conference would never have been successfully completed without the efforts of
many people. We wish to thank the authors for the quality of their submissions and their
hard work. We are especially indebted to the Program Committee members for their
efforts for the proceedings—they ensured a high-quality review and selection process.
Additionally, we would like to thank the reviewers, who generously spent their time
providing useful comments, often quite detailed, and they certainly offered authors
opportunities to improve their work not only for this conference, but also for future
research. We thank the local organizing committee for their advice and help in
preparing and running the event.

SCCC 2010 was organized by the Chilean Computer Science Society (SCCC), the
National Committee for Scientific Research and Technology (CONICYT), and
Universidad Catdlica del Norte de Chile. The event was organized by the Chilean
Computer Science Society (SCCC) and Universidad Catolica del Norte.

Sergio F. Ochoa, Federico Meza, Domingo Mery, and Claudio Cubillos
February 2011
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