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SAC 2011 is a premier international conference on 
applied computing and technology. Attendees have 
the opportunity to hear from expert practitioners and 
researchers about the latest trends in research and 
development in their fields. SAC 2011 features one 
keynote speaker on Tuesday, from 9:00 to 10:40. The 
technical program of the symposium consists of 40 
tracks on different research topics, which run from 
Tuesday March 22 through Thursday March 24, 
2011. Regular oral presentation sessions start at 9:00 
and end at 18:00 in five parallel sessions. In addition, 
two poster tracks also run on Wednesday March 23, 
from 9:40 to 12:40 and from 14:40 to 17:40. 
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Applied Biometrics (AB) 
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SAC 2011 
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Track Chairs 
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Rui Oliveira, Universidade do Minho, Portugal 
Alexander Romanovsky, University of Newcastle, 
United Kingdom 

Document Engineering (DE) 
Rafael Lins, Universidade Federal de Pernambuco, 
Brazil 

Enterprise Engineering (EE) 
Artur Caetano, IST, Technical University of Lisbon, 
Portugal 
Rogério Carvalho, IFF, Brazil 
Maria-Eugenia Iacob, University of Twente, 
Netherlands 

Embedded Systems: Applications, solutions, and 
Techniques (EMBS) 
Alessio Bechini, University of Pisa, Italy 
Cosimo Antonio Prete, University of Pisa, Italy 
Li-Pin Chang, National Chiao-Tung University, 
Taiwan 

Mobile Computing and Applications (MCA) 
Hong Va Leong, Hong Kong Polytechnic University, 
Hong Kong, China 
Alvin Chan, Hong Kong Polytechnic University, 
Hong Kong, China 

Mediation Services in Computing Environments 
(MESC) 
Rachid Anane, Coventry University, UK 
Behzad Bordbar, University of Birmingham, UK 
Guadalupe Ortiz, University of Cadiz, Spain 

Networking (NETS) 
Mario Freire, University of Beira Interior, Portugal 
Marilia Curado, University of Coimbra, Portugal 
Manuela Pereira, University of Beira Interior, 
Portugal 
Teresa Vazão, IST/INESC ID Lisboa, Portugal 
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Jiman Hong, Soongsil University, Korea 
Tei-Wei Kuo, National Taiwan University, Taiwan 
Junyoung Heo, Hansung University, Korea 

Green/Power-Aware Design and Optimization 
(PADO) 
Jian-Jia Chen, Karlsruhe Institute of Technology 
(KIT), Germany 
X. Sharon Hu, University of Notre Dame, United 
States 

Requirement Engineering (RE) 
Maria Lencastre, Universidade de Pernambuco, 
Brazil 

Real-Time Systems (RTS) 
Paulo Martins, Chaminade University, United States 
Tei-Wei Kuo, National Taiwan University, Taiwan 
Martin Schoeberl, Technical University of Denmark, 
Denmark 

Web Technologies (WT) 
Davide Rossi, University of Bologna, Italy 
Angelo Di Iorio, University of Bologna, Italy 
Stefano Zacchiroli, Université Paris Diderot - Paris 7, 
France 

Volume II: Artificial Intelligence & 
Agents, Information Systems, and Software 
Development 

Advances in Spatial and Image-Based Information 
Systems (ASIIS) 
Richard Chbeir, University of Bourgogne, France 
Christophe Claramunt, Ecole Navale, Brest, France 
Ki-Joune Li, Pusan National University, Korea 
Kokou Yetongnon, University of Bourgogne, France 

Computational Intelligence and Image Analysis 
(CISIA) 
Agostinho Rosa, Technical University of Lisbon, 
Portugal 
Ateet Bhalla, NRI Institute of Information Science 
and Technology, India 

Coordination Models, Languages and 
Applications (CM) 
Matteo Casadei, Alma Mater Studiorum, Università 
di Bologna, Italy 

Constraint Solving and Programming (CSP) 
Eric Monfroy, UTFSM, Valparaiso, Chile and LINA, 
Nantes, France, Chile 
Stefano Bistarelli, Università di Perugia, Italy  and 
IIT-CNR, Pisa, Italy 
Barry O’Sullivan, University College Cork, Ireland 

Data Mining (DM) 
Hasan Jamil, Wayne State University, United States 
Jian Pei, Simon Fraser University, Canada 
Alfredo Cuzzocrea, University of Calabria, Italy 

Data Streams (DS) 
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Shonali Krishnaswamy, Monash University, 
Australia 

Database Theory, Technology, and Applications 
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Xiao-Shan Gao, Chinese Academy of Sciences, 
China 
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Gloria Bordogna, CNR, Italy 
Gabriella Pasi, Univ. Milano Bicocca, Italy 

Intelligent/Innovative Learning Environments 
(ILE) 
Seiji Isotani, Carnegie Mellon University, USA 
Ig I. Bittencourt, Federal University of Alagoas, 
Brazil 
Jacqueline Bourdeau, UQAM, Canada 
Riichiro Mizoguchi, Osaka University, Japan 

Multimedia and Visualization (MMV) 
Maria G. Pimentel, SCC/ICMC/USP, Brazil 
Ethan V. Munson, University of Wisconsin-
Milwaukee, United States 

Object Oriented Programming Languages and 
Systems (OOPS) 
Davide Ancona, Univ. of Genova, Italy 
Shigeru Chiba, Tokyo Institute of Technology, Japan 
Atsushi Igarashi, Kyoto University, Japan 
Andy Kellens, Vrije Universiteit Brussel, Belgium 

Programming Languages (PL) 
Marjan Mernik, University of Maribor, Slovenia 

Barrett Bryant, University of Alabama at 
Birmingham, United States 

Programming for Separation of Concerns (PSC) 
Emiliano Tramontana, University of Catania, Italy 
Corrado Santoro, University of Catania, Italy 
Yvonne Coady, University of Victoria, Canada 

Intelligent Robotic Systems (ROBOT) 
Denis Wolf, University of Sao Paulo, Brazil 
Fernando S. Osorio, University of Sao Paulo, Brazil 
Luiz Chaimowicz, Federal University of Minas 
Gerais, Brazil 

Software Engineering (SE) 
W. Eric Wong, UT-Dallas, United States 
Chang Oan Sung, Indiana University Southeast, 
United States 
John Kim, Utica College, United States 

Computer Security (SEC) 
Giampaolo Bella, Università di Catania, Italy 
Helge Janicke, De Montfort University, United 
Kingdom 
Alessandro Sorniotti, IBM Research Zurich, 
Switzerland 

Service Oriented Architectures and Programming 
(SOAP) 
Ivan Lanese, Università di Bologna, Italy 
Manuel Mazzara, University of Newcastle, United 
Kingdom 
Fabrizio Montesi, ItalianaSoftware, Italy 
Software Verification and Testing (SVT) 
Jan Cederquist, Instituto Superior Técnico / SQIG-IT, 
Portugal 

Semantic Web and Its Applications (SWA) 
Hyoil Han, LeMoyne-Owen College, United States 

Trust, Reputation, Evidence and other 
Collaboration Know-How (TRECK) 
Jean-Marc Seigneur, University of Geneva, 
Switzerland  
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Local support for SAC 2011 is provided by Tunghai 
University. Additional support was provided by the 
Taiwan National Science Council (NSC), Taiwan 
Ministry of Education, and Taiwan Bureau of 
Foreign Trade. The SAC organizing committee 
acknowledges and thanks the local supporters for 
their generous contributions to SAC 2011. Their 
support has been essential to the success of the 
Symposium, and it is greatly appreciated. 
 

   
 
 

 
 

 
ACM SIGAPP 

 
The ACM Special Interest Group on Applied 
Computing is ACM’s primary applications-oriented 
SIG. Its mission is to further the interests of the 
computing professionals engaged in the development 
of new computing applications and applications areas 
and the transfer of computing technology to new 
problem domains. SIGAPP offers practitioners and 
researchers the opportunity to share mutual interests 
in innovative application fields, technology transfer, 
experimental computing, strategic research, and the 
management of computing. SIGAPP also promotes 
widespread cooperation among business, 
government, and academic computing activities. Its 
annual Symposium on Applied Computing (SAC) 
provides an international forum for presentation of 
the results of strategic research and experimentation 
for this inter-disciplinary environment. SIGAPP 
membership fees are: $15.00 for ACM Non-
members, $15.00 for ACM Professional Members, 
and $8.00 for ACM Student Members. For further 
information on SIGAPP, please contact Sung Shin at 

Sung_Shin@sdstate.edu or visit the SIGAPP website 
at http://www.acm.org/sigapp. 

 
 
 
 

 

 
William Chu  

Tunghai University, Taiwan 

 
Eric Wong 

University of Texas, USA 
 
Welcome to ACM SAC 2011, The 26th Symposium 
on Applied Computing, and welcome to TaiChung, 
one of the five major metropolitan cities in Taiwan.  
 
Following the tradition, SAC 2011 provides an 
international forum for applied computer scientists, 
computer engineers and application developers to 
interact and present their work. This year we have a 
very strong technical program. In addition to a 
keynote address, it also includes 237 rigorously 
refereed papers and 59 posters. 
 
We would like to thank the ACM Special Interest 
Group on Applied Computing (SIGAPP) for being a 
sponsor of this conference and Tunghai University as 
a co-sponsor for making all the local arrangements. 
We have received additional funding from Taiwan 
National Science Council, Ministry of Education, 
Bureau of Foreign Trade Ministry of Economic 
Affairs, and Tunghai University. Special thanks go to 
many individuals who have contributed to the success 
of this conference. We thank the authors for sharing 
their ideas with us, the reviewers for providing 
valuable feedback, all the track chairs, as well as 
steering committee and program committee 
members, especially the two Program co-Chairs: 
Professor Chi-Cheng Hung from Southern 
Polytechnic State, and Professor Mathew Palatal 
from IUPUI, for taking time from their busy 
schedules to help us organize this conference. Thank 
you also to Professor Hisham Haddad (Member of 

Message from the 
Symposium Chairs 

Support 
 

ACM SIGAPP 
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Steering Committee and Treasurer of SAC 2011) and 
Professor Sung Shin (Chair of ACM SIGAPP) for 
their invaluable support, Professor Chih-Hsiong Shih 
(Tunghai University, Taiwan) for serving as the 
Tutorial Chair, Professor Chao-Tung Yang (Tunghai 
University, Taiwan) as the Local Arrangement Chair, 
Professor Jiman Hong (Soongsil University, Korea) 
as the Poster Chair, and Professor Dongwan Shin 
(New Mexico Tech) as the Publication Chair. We 
also thank all the student volunteers for assisting with 
registration and many other logistics without which it 
would be difficult, if not impossible, to proceed.  
 
Thank you for attending SAC 2011. We hope that 
you enjoy the program and have a pleasant stay at 
Tunghai University which has one of the most 
beautiful college campuses in Taiwan. 
 
 
 
 

 
Mathew J. Palakal 

Indiana University Purdue University, Indianapolis, USA 

Chih-Cheng Hung 
Southern Polytechnic State University, Marietta, USA 

 

Welcome to the 26th International Symposium on 
Applied Computing (SAC 2011). For the past 25 
years, SAC has become a major international venue 
for computing researchers and applied practitioners 
to convene and share ideas on recent developments in 
a variety of applied areas of Information Technology. 
The success of SAC has been the consolidation of a 
wide range of applied areas into specialized modules 
called Tracks. Each of the Tracks are then organized 
and administered by experts in the respective areas 
by instituting program committees, carrying out blind 
reviews according to the ACM guidelines, and finally 
selecting the highly qualified papers for the Track. 
Since its inception seven years ago, the Poster 
Sessions at SAC have become a tradition, and this 
year again the Poster will be an integral part of the 
Technical Program at SAC 2011. 

The open Call for Track Proposals and after 
prescreening the proposals, 40 Tracks were finally 
accepted for SAC 2011. The prescreening and 
selections were made based on the success of those 
Tracks in the previous SACs as well as targeting new 
and emerging areas. The Call for Papers for these 
Tracks attracted 790 final paper submissions from 35 
different countries. The submitted papers underwent 
the blind review process and 237 papers were finally 

accepted as full papers for inclusion in the 
Conference Proceedings and presentation during the 
Symposium. The final acceptance rate for SAC 2011 
is 30% for the overall track. In addition to the 
accepted full papers, 59 papers that received high 
enough review scores were accepted as short papers 
for the Poster Program. 

The Technical Program Organization of SAC 2011 is 
made possible through the hard work of many people 
from the scientific community who have volunteered 
and committed many hours to make it a success. 
Much credit goes to all the Track Chairs for making 
SAC 2011 Technical Sessions a huge success. Some 
of the popular Tracks had an unprecedented 
submissions and having three blind reviews for each 
paper was certainly a major challenge. Once again 
this year, we follow the previous years’ tradition of 
organizing various tracks into six different themes. 
The Symposium Proceedings and the technical 
presentations are focused around these themes to 
form a series of related track sessions. 

On behalf of the entire SAC 2011 Organizing 
Committee, we congratulate all the authors for 
having their papers accepted in their respective 
Tracks, and we wish to thank all of those who made 
this year's technical program a huge success. 
Specifically we wish to thank the speakers, track 
chairs, reviewers, program committee members, 
session chairs, presenters, and all the attendees. We 
also wish to convey our special thanks to the local 
organizing committee lead by William Chu from 
Tunghai University, Taichung, Taiwan.  

We wish you all a pleasant stay in Taichung, hope 
you have a great time at SAC 2011, and you will 
have the opportunity to share and exchange your 
ideas and foster new collaborations. We would also 
like to take this opportunity to convey to you the 
news that the 27th International Symposium on 
Applied Computing (SAC 2012) will be held in 
Trento, Italy. We hope to see you all and your 
colleagues at SAC 2012. 
 
 
 
 
This year SAC tracks are divided into six themes: 
related themes will be associated to one room, hence 
related tracks will take place sequentially in the same 
room in most cases, so as to promote sharing and 
cross-fertilization of ideas through the whole 
audience of a theme. Check the program schedule at 
page 8 for details. The six themes of SAC 2011 are 
listed below: 

Message from the Program 
Chairs 

SAC 2011 Themes 
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(APP) Applications: Tracks: AB, APGCC, BIO, CF 
 
(ENG) Engineering: Tracks: DE, EE, MESC, OS, 
PADO, RE, RTS 
 
(DS) Distributed Systems: Tracks: CC, DADS, 
EMBS, MCA, NETS, WT 
 
(AIA) AI and Agents: Tracks: ASIIS, CIIA, DM, 
EC, GCR, ILE, ROBOT, SWA, TRECK 
 
(IS) Information Systems: Tracks: DS, DTTA, IAR, 
MMV, SEC 
 
(SWD) Software Development: Tracks: CM, CSP, 
OOPS, PL, PSC, SE, SOAP, SVT 
 
 
 
Time: Tuesday March 22, 2011  9:00 - 10:40AM 

Abstract 
With the ubiquity of information networks and their 
broad applications, there have been numerous studies 
on the construction, online analytical processing, and 
mining of information networks in multiple 
disciplines, including social network analysis, World-
Wide Web, database systems, data mining, machine 
learning, and networked communication and 
information systems. Moreover, with a great demand 
of research in this direction, there is a need to 
understand methods for analysis of information 
networks from multiple disciplines. In this talk, we 
will present various issues and solutions on scalable 
mining of information networks. These include data 
integration, data cleaning and data validation in 

information networks, summarization, OLAP and 
multidimensional analysis in information networks. 

Speaker's Bio 

Philip S. Yu's main research interests include data 
mining, privacy preserving publishing and mining, 
data streams, database systems, Internet applications 
and technologies, multimedia systems, parallel and 
distributed processing, and performance modeling. 
He is a Professor in the Department of Computer 
Science at the University of Illinois at Chicago and 
also holds the Wexler Chair in Information and 
Technology. He was manager of the Software Tools 
and Techniques group at the IBM Thomas J. Watson 
Research Center. Dr. Yu has published more than 
500 papers in refereed journals and conferences. He 
holds or has applied for more than 300 US patents.  

Dr. Yu is a Fellow of the ACM and of the IEEE. He 
is associate editors of ACM Transactions on the 
Internet Technology and ACM Transactions on 
Knowledge Discovery from Data. He is on the 
steering committee of IEEE Conference on Data 
Mining and was a member of the IEEE Data 
Engineering steering committee. He was the Editor-
in-Chief of IEEE Transactions on Knowledge and 
Data Engineering (2001-2004), an editor, advisory 
board member and also a guest co-editor of the 
special issue on mining of databases. He had also 
served as an associate editor of Knowledge and 
Information Systems. In addition to serving as 
program committee member on various conferences, 
he was the program chair or co-chairs of the IEEE 
Workshop of Scalable Stream Processing Systems 
(SSPS'07), the IEEE Workshop on Mining Evolving 
and Streaming Data (2006), the 2006 joint 
conferences of the 8th IEEE Conference on E-
Commerce Technology (CEC' 06) and the 3rd IEEE 
Conference on Enterprise Computing, E-Commerce 
and E-Services (EEE' 06), the 11th IEEE Intl. 
Conference on Data Engineering, the 6th Pacific 
Area Conference on Knowledge Discovery and Data 
Mining, the 9th ACM SIGMOD Workshop on 
Research Issues in Data Mining and Knowledge 
Discovery, the 2nd IEEE Intl. Workshop on Research 
Issues on Data Engineering: Transaction and Query 
Processing, the PAKDD Workshop on Knowledge 
Discovery from Advanced Databases, and the 2nd 
IEEE Intl. Workshop on Advanced Issues of E-
Commerce and Web-based Information Systems. He 
served as the general chair or co-chairs of the 2006 
ACM Conference on Information and Knowledge 
Management, the 14th IEEE Intl. Conference on Data 
Engineering, and the 2nd IEEE Intl. Conference on 
Data Mining. He had received several IBM honors 
including 2 IBM Outstanding Innovation Awards, an 

Presentation Title:  Mining Information 
Networks 
Speaker:   Professor Philip S. Yu 

 
Wexler Chair in Information and Technology,  
Department of Computer Science 
University of Illinois at Chicago 
Chicago, IL 60607 USA 
E-mail: psyu@cs.uic.edu 
Web: http://www.cs.uic.edu/PSYu/ 

  

Keynote Speakers 
 



������

�

��������	
��� � ��
���� ����������	 
��
����������

�

Outstanding Technical Achievement Award, 2 
Research Division Awards and the 93rd plateau of 
Invention Achievement Awards. He was an IBM 
Master Inventor. Dr. Yu received a Research 
Contributions Award from IEEE Intl. Conference on 
Data Mining in 2003 and also an IEEE Region 1 
Award for "promoting and perpetuating numerous 
new electrical engineering concepts" in 1999. 

Dr. Yu received the B.S. Degree in E.E. from 
National Taiwan University, the M.S. and Ph.D. 
degrees in E.E. from Stanford University, and the 
M.B.A. degree from New York University. 
 
 
 
 
 
SIGAPP Annual Business Meeting: Monday March 
21, from 17:00 to 18:30 in Room 100. Open to 
everyone. 

SAC Reception: Tuesday March 21, from 18:30 to 
20:30 in Lunch area levels 0 and 2. Open for all 
registered attendees. 

SAC General Luncheon: Tuesday to Thursday 
(March 22 – 24), from 12:50 to 2:10. Lunch area 
levels 0 and 2. Open for all registered attendees. 

Future SAC Organization Meeting: Tuesday 
March 22, from 17:00 to 18:30 in Room 405/406. 
Open for SAC Organizing Committee  members. 

Track Chairs Business Meeting: Wednesday March 
23, from 18:15 to 19:15 in Room 400. Open for SAC 
Organizing Committee members and Track Chairs. 

SAC Banquet: Wednesday March 23. Departure at 
19:30 from conference venue. Open for Banquet 
Ticket holders. See your tickets for full details. 

SAC Best Papers Award: Wednesday March 23. 
During the SAC Banquet SAC Program Chairs will 
award one best paper for each of the six themes and 
posters of this conference. 
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Mining Information Networks 

Professor Philip S. Yu 
Department of Computer Science 
University of Illinois at Chicago 

Chicago, IL 60607 USA 
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Wednesday March 24, 2010 

WED. 9:40–12:40     CORRIDOR LEVEL 0 

Poster Session I 
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12:50 – 2:10      LEVELS 0 & 2     

Lunch Break 

WED 11:10 – 12:00    ROOM 5 
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Poster Session II 

WED 12:00 – 12:50    ROOM 5 
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SAC 2012 will be held in Trento, Italy, in March, 
2012. It is hosted by the The Microsoft Research -
University of Trento Centre for Computational and 
Systems Biology. Please check the registration desk 
for handouts. You can also visit the website at 
http://www.acm.org/conferences/sac/sac2012/. 
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