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SAC 2012 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 2012 features two 
keynote speakers on Tuesday and Thursday, from 
9:00 to 10:40. The technical program of the 
symposium consists of 34 tracks on different research 
topics, which run from Tuesday March 27 through 
Friday March 30, 2012. Regular oral presentation 
sessions start at 9:00 and end at 18:00 in five parallel 
sessions. In addition, two poster sessions run on 
Thursday March 29, from 10:40 to 12:50 and from 
15:50 to 18:00. The tutorials program is scheduled 
for Monday March 26, from 9:00 to 18:00. 
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Local support for SAC 2012 is provided by The 
Microsoft Research – University of Trento, Centre 
for Computational and Systems Biology. Additional 
support was provided by Provincia Autonoma Di 
Trento, Riva Del Garda Congressi, Comune Di Riva 
Del Garda, Istituto d’Istruzione G. Floriani, Open 
Viaggi Vacanze, and Banca di Trento e 
Bolzano/Bank fur Trient und Bozen. The organizing 
committee acknowledges and thanks the local 
supporters for their generous contributions to SAC 
2012. Their support has been essential to the success 
of SAC 2012, and it is greatly appreciated. 
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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. 
 
 
 
 
 

Sascha Ossowski  
University of Rey Juan Carlos, Spain 

Paola Lecca 
The Microsoft Research - University of Trento COSBI, 

Italy 
 
On behalf of the Organizing Committee, we welcome 
you to the 27th Annual ACM Symposium on Applied 
Computing (SAC 2012), hosted by The Microsoft 
Research – University of Trento Centre for 
Computational and Systems Biology (COSBI). Over 
more than 20 years this international forum has been 
dedicated to computer scientists, engineers and 
practitioners for the purpose of presenting their 
findings and research results in the broad area of 
computer applications. The organizing committee is 
grateful for your participation in this exciting 
international event. We hope that the conference 
proves interesting and beneficial. The Symposium is 
sponsored by the ACM Special Interest Group on 
Applied Computing (SIGAPP), whose mission is to 
further the interests of computing professionals 
engaged in the design and development of new 
computing applications, interdisciplinary applications 
areas, and applied research. 
    In line with this mission, the conference focuses on 
scientific and engineering work applied to realworld 

problems. It provides an avenue to discuss and 
exchange new ideas in the wide spectrum of 
application areas. We all recognize the importance of 
sharing experiences and research results about the 
current applicative domains of computer science and 
information technology. In its current research areas, 
COSBI shares the aims of the symposium. The centre 
has been proud to provide its expertise in supporting 
the multidisciplinary imprint of the event, since this 
approach is the basis to cope with new challenges and 
creating new solutions. 
    SAC 2012 offers Technical Tracks and Poster 
Sessions. The success of the conference can be 
attributed to the substantial contribution of talented 
Track Chairs and Co-Chairs. Each track maintains a 
program committee and a set of highly qualified 
reviewers. We wish to thank the Track Chairs, Co-
Chairs, Committee Members and participating 
reviewers for their hard work and effort to make SAC 
2012 a high quality conference. We also thank our 
invited keynote speakers, Prof. Anthony Finkelstein, 
University College London, United Kingdom, and 
Prof. Letizia Tanca, Politecnico di Milano, Italy, for 
sharing their knowledge with SAC attendees. Most of 
all, special thanks to the authors and presenters for 
sharing their experience with the rest of us and to all 
attendees for joining us at Riva del Garda, Italy, this 
year. The Local Organizing Committee has been a 
central contributor to the success of the SAC 2012 
conference. Our gratitude goes to the Local 
Arrangements Chair, Dr. Mirtis Conci, to the Human 
Resources and Operations Manager at COSBI Dr. 
Elisabetta Nones, to the Finance Manager at COSBI, 
Dr. Monica Loss, and to COSBI President and CEO, 
Prof. Corrado Priami. A very special “thank you” 
goes to our Program Chairs, Dr. Chih-Cheng Hung, 
Southern Polytechnic State University, Marietta, 
Georgia, and Dr. Jiman Hong, Soongsil University, 
Seoul, Korea, for coordinating and bringing together 
an excellent Technical Program. We would like to 
extend our thanks to the Publication Chair, Dr. 
Dongwan Shin, New Mexico Tech, Socorro, New 
Mexico, for his tremendous effort in putting together 
the conference proceedings, Posters Chair Dr. 
Mathew J. Palakal, Indiana University Purdue 
University, Indianapolis, Indiana, for his hard work 
to make a successful Poster Program, and Tutorials 
Chair Dr. Dan Tulpan, National Research Council of 
Canada, for arranging an exciting set of Tutorials. 
    Again, we welcome you to SAC 2012 and to the 
beautiful city of Riva del Garda. We hope you enjoy 
the SAC 2012 conference and your stay in Italy. Next 
year, we invite you to participate in SAC 2013 to be 
held in Coimbra, Portugal. The conference will be 
hosted by the Institute of Engineering of the 
Polytechnic Institute of Coimbra (ISEC-IPC). 

Symposium Chairs 
Message 
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Chih-Cheng Hung 

Southern Polytechnic State University, Marietta, USA 
Jiman Hong 

Soongsil  University, Seoul, Korea 
 
Welcome to the 27th International Symposium on 
Applied Computing (SAC 2012). For the past 26 
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 eight 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 2012. 
    The open Call for Track Proposals and after 
prescreening the proposals, 34 Tracks were finally 
accepted for SAC 2012. 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 1056 final paper submissions from 
61 different countries. The submitted papers 
underwent the blind review process and 270 papers 
were finally accepted as full papers for inclusion in 
the Conference Proceedings and presentation during 
the Symposium. The final acceptance rate for SAC 
2012 is 25.6% for the overall track. In addition to the 
accepted full papers, 76 papers that received high 
enough review scores were accepted as short papers 
for the Poster program. 
    The Technical Program Organization of SAC 2012 
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 Track Chairs for 
making SAC 2012 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 in organizing various tracks 
into five 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 2012 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 great 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 Dr. Paola Lecca and 
Dr. Mirtis Conci from University of Trento, Italy.  
    We wish you all a pleasant stay in Riva del Garda 
(Trento), hope you have a great time at SAC 2012, 
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 28th International 
Symposium on Applied Computing (SAC 2013) will 
be held in Coimbra, Portugal. We hope to see you all 
and your colleagues at SAC 2013. 
 
 
 
This year SAC tracks are divided into five 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 five themes of SAC 2012 are 
listed below: 
 
(AIA) AI and Agents: Tracks: ASIIS, CIVIA, CSP, 
DM, EC, ROBOT, SCS, SWA 
(DS) Distributed Systems: Tracks: CC, DADS, 
MCA, NETS, WT 
(IS) Information Systems: Tracks: COSYS, DE, 
DS, DTTA, IAR, MMV 
(SD) Software Development: Tracks: SE, SVT,RE 
(SSS) System Software and Security: Tracks: BIO, 
CM, EE, EMBS, OOPS, OS, PL, PSC, SEC, SOAP, 
TRECK 
 
 
 
Tuesday March 27, 2012       9:00 - 10:40AM 

 
Dr. Letizia Tanca 

Dipartimento di Elettronica e Informazione, 
Politecnico di Milano,  Piazza Leonardo Da Vinci 32, 

20133 Milano, ITALY 
 

Program Chairs Message 

SAC 2012 Themes 

Keynote Speakers 
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Context-aware System Design: A Data-Oriented 
Perspective 

 
Abstract 
As more data, and the knowledge deriving from it, 
become available to a growing multitude of people, 
the ways to access it become more diverse because 
they must be adapted, on one front, to the kind of 
data, and on the other front to the prospective users.  
In particular, the availability of very small, cheap, 
and low power devices coupled with the advances in 
wireless networking have made it possible to relieve 
people of a cumbersome interaction with passive 
tools, by embedding the processing power in the 
environment and making it proactive with respect to 
the user (i.e. anticipating, in an autonomous way, the 
user's needs). Therefore on the first front above we 
see independent, heterogeneous, distributed, 
sometimes transient and mobile devices produce an 
enormous amount of information and services that 
should be made available in a seamless and 
comprehensible fashion; on the second front, along 
with the user characteristics, as both the users and the 
devices can be mobile, data and service management 
functionalities must take into account time, location 
and physical environment parameters, to provide 
users and applications with the knowledge and 
services that are most appropriate to their current 
context. 
    After briefly describing the most recent advances 
on context-awareness and personalization, discussing 
historical views on context and context-awareness 
and illustrating fundamental principles which, 
already introduced in Artificial Intelligence some 
time ago, are made applicable and interesting by the 
possibilities of current technologies, in this talk I 
propose a foundational framework for the lifecycle of 
context-aware systems, where the system design and 
management activities consider context as an 
orthogonal, first-class citizen.   
    I report the work of the PEDiGREE group 
(PErvasiveDatabaseGRoup of EnginEers) at 
Politecnico di Milano and concentrate on Information 
Management, where context-aware systems are 
mainly devoted to determining which information is 
relevant with respect to the ambient conditions. A 
short account of the research of the PEDiGREE 
group on personalization can be found in the paper: 
"Context Modeling and Context Awareness: steps 
forward in the Context-ADDICT project", co-
authored with C. Bolchini, G. Orsi, E. Quintarelli and 
F. A. Schreiber and published in the IEEE Data 
Engineering Bulletin 34(2) of 2011. 
 
Speaker’s Bio 

Dr. Letizia Tanca is a full professor at the 
Dipartimento di Elettronica e Informazione of 
Politecnico di Milano, where she has chaired the 
degree and master courses in Computer Science and 
Engineering at the Leonardo campus from 2000 to 
2006, and currently chairs the Computer Science and 
Engineering Section of her department. She has 
taught and teaches courses on Databases, the 
Foundations of Computer Science, and Information 
Systems Technologies. She is author of about 150 
papers on databases and database theory, published in 
international journals and conferences, and of the 
book "Logic Programming and Databases''. Recently 
she co-edited the book "Semantic Web Information 
Management" for Springer Verlag. Letizia Tanca's 
research interests have ranged over all database 
theory, especially on deductive, active and object 
oriented databases, graph-based languages for 
databases, the semantics of advanced database and 
information systems, representation and querying of 
semi-structured information. Her recent research 
interests concern context-aware database design and 
data management for mobile and pervasive systems. 
She has taken part, often as the local leader, in 
several national and international projects: 
particularly relevant w.r.t. her recent research 
interests are the ERC Project SMS-com (Self-
Managing, Situation-aware Computation), the IT 
project Odyssey, and the Italian projects MAIS, 
ESTEEM, ART-DECO, SENSORI and Green Move. 
Letizia Tanca acts regularly as a referee of top 
international journals of her research area, and is 
systematically involved in the program committees of 
international conferences, has been a guest co-editor 
of the spring 2010 number of the TPLP journal 
(Theory and Practice of Logic Programming) and is 
currently co-editing a special number of the 
Information Systems journal. On the research on 
context-awareness and personalization, Letizia has 
been recurrently invited as a guest speaker in 
international conferences and workshops. She has 
been her department's representative in, and a Board 
member of, the Informatics Europe Association 
(http://www.informatics-europe.org/) from its 
foundation to the end of 2011. She has been the 
conference Chair of the European Computer science 
Summit, 2011 (http://www.ecss2011.polimi.it/). 
 
Thursday March 29, 2012  9:00 - 10:40AM 

 
Dr.  Anthony Finkelstein 

University College London, Department of 
Computer Science, Gower Street, London WC1E 

6BT, UK 
 

Advice to a Friend 
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Abstract 
It is the duty of an engineer to sound a warning when 
we see somebody blithely undertaking a highly 
complex, large-scale project disregarding the most 
obvious steps which are necessary to assure success 
or, at any rate, avoid costly failures. In this case it is 
the biomedical and life sciences which are being 
called to attention. The scientific programme they 
have embarked on is to computationally model the 
human physiome from genes to physiological 
processes, by way of cells, metabolic and organ 
systems. This programme is scientifically an 
immensely challenging one. It is not however the 
towering scale of the science challenge that concerns 
me but rather the absence of an engineering 
perspective. If I am to characterise existing efforts in 
this space they could best be described as 'hacking': 
low-level, ad-hoc and impossible to build on. I am 
'up' for the challenge and do not suggest that it is 
(from an engineering standpoint, I cannot speak for 
the science) beyond achievability. What I ask is that 
we build the proper engineering foundations first. I 
invite the biomedical and life sciences communities 
to attend to these engineering foundations or risk the 
larger scientific programme going awry. 
 
Speaker’s Bio 
Dr. Anthony Finkelstein is Professor of Software 
Systems Engineering at University College London 
(UCL) where he works in the broad field of software 
systems engineering. He is a Visiting Professor at 
Imperial College and at the National Institute for 
Informatics, Tokyo, Japan. At UCL he is Dean of 
UCL Engineering. He has published more than 230 
scientific papers and secured more than £22m of 
research funding. He is a Fellow of both the 
Institution of Engineering and Technology and the 
British Computer Society. He has served on 
numerous editorial boards including that of ACM 
TOSEM and IEEE TSE, and was founder editor of 
Automated Software Engineering. He has also 
chaired numerous international meetings and was a 
General Chair of the International Conference on 
Software Engineering. He serves on the UK Research 
Excellence Framework panel for Computer Science 
and Informatics and was a member of the Committee 
of Visitors for the US National Science Foundation. 
He has provided consultancy advice to a very large 
number of high profile companies. He was Founder 
of Systemwire Ltd., a UCL spinout acquired by trade 
sale and is a Director and consultant Chief Scientist 
of Message Automation Ltd. He is also a Founder 
Director of satalia, a UCL spinout. 
 
 
 

 
 
SIGAPP Annual Business Meeting: Tuesday March 
27, from 18:00 to 19:00 in SALA 300A. Open to 
everyone. 

SAC Reception: Tuesday March 27, from 19:30 to 
21:30 in Astoria Hotel. Open for all registered 
attendees. 

SAC General Luncheon: Tuesday to Friday (March 
27 – 30), from 12:50 to 2:10. Lunch area: PALA 
MEETING. Open for all registered attendees. 

Future SAC Organization Meeting: Wednesday 
March 28, from 18:00 to 19:00 in SALA 300A. Open 
for SAC Organizing Committee members. 

Welcome Cocktail at La Rocca sponsored by 
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Track Chairs Business Meeting: Thursday March 
29, from 18:00 to 19:00 in Room BELVEDERE. 
Open for SAC Organizing Committee members and 
Track Chairs. 

SAC Banquet: Thursday March 29. Departure at 
19:30 from conference venue. Open for Banquet 
Ticket holders. See your tickets for full details. 

SAC Best Papers/Poster Award: Thursday March 
29. During the Banquet, the Program Chairs and 
Poster Chair will award one best paper for each 
theme and one best poster of this conference. 
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Context-aware System Design: A Data-Oriented 
Perspective 

Dr. Letizia Tanca 
Dipartimento di Elettronica e Informazione, 

Politecnico di Milano,  Piazza Leonardo Da Vinci 
32, 20133 Milano, ITALY 
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10:40 – 11:10    Pala Meeting 

Coffee Break 

Tue 9:00 – 10:40    Sala 1000 
Keynote Address 

Tuesday March 27, 2012 

Other Activities 
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12:50 – 2:10                  PALA MEETING  

Lunch Break 

WED 11:10 – 12:50        SALA 300B 
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Advice to a Friend 
Dr.  Anthony Finkelstein 

University College London, Department of 
Computer Science, Gower Street, London 

WC1E 6BT, UK 
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10:40 – 11:10       PALA MEETING  

Coffee Break 

THU 9:00 – 10:40            SALA 1000 

Keynote Address 

THU 10:40 - 12:50       PALA MEETING 
Poster Session I 

Thursday March 29, 
2012 
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10:40 – 11:10         PALA MEETING  

Coffee Break 
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12:50 – 2:10       PALA MEETING  

Lunch Break 
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SAC 2013 INVITATION 
�

The next SAC conference will be 
held in Coimbra, Portugal, in March, 

2013. SAC 2013 is hosted by the 
Institute of Engineering of the 

Polytechnic Institute of Coimbra 
(ISEC-IPC). Please check the 

registration desk for handouts. You 
can also visit the website at 

http://www.acm.org/conferences/sac
/sac2013/. 

 
We hope to see you there! 
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