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Message from the General Chairs 
 
Welcome to the Nineteenth International World Wide Web Conference in the “City of Oaks,” Raleigh, 
North Carolina! 

The road to Raleigh has been in the works for three years, and getting here has involved the hard work and 
dedication of many individuals, beginning with the Chair of the Local Arrangements Committee, Kathy 
Green. Kathy co-developed and presented the initial Raleigh site proposal in Banff at WWW2007. After 
Raleigh was designated the site for WWW2010, she worked tirelessly to channel the cumulative efforts of 
hundreds of conference committee members, guiding the process every step of the way. Kathy’s role as the 
central node in a large network of individuals and organizations—including the Program Committee, the 
conference management company (YCC), the Raleigh Convention Center, the ACM and its publishing 
company, sponsors and many more—was pivotal to the success of the conference. 

Thanks also to the members of the IW3C2 and its site visitation subcommittee for their confidence in the 
Raleigh-based team and their guidance along the way. Special thanks to Vincent Shen, who on a 
coincidental visit to Raleigh way back in 2000, initiated the conversation about hosting WWW, and to 
Bebo White, our liaison to the IW3C2, a native “Tar Heel” who supported the Raleigh proposal from the 
start, and who kept the idea alive in the days before we believed it was possible. 

The quality of the technical program owes much to the dedication of the Program Committee chairs, 
Juliana Freire and Soumen Chakrabarti. Juliana and Soumen brought their enthusiasm and experience to the 
challenging task of selecting the very best work from hundreds of submissions. With a keen focus on 
process improvement, they led the efforts of 43 committee chairs and no less than 376 members to deliver a 
superb 5-day program including 10 workshops, 11 tutorials, 105 technical papers, and 90 posters. 

WWW2010 would not be possible without the support of the host institutions, North Carolina State 
University and the University of North Carolina at Chapel Hill. Thanks to colleagues on both campuses 
who came together to help make this week in Raleigh a success. Thanks also to our sponsors; their 
continued support is critical to the sustainability of the conference series. 

We have the privilege of hosting WWW2010 in the beautiful new Raleigh Convention Center—which was 
still under construction when the site proposal was made. Our sincere appreciation goes to the convention 
center management team, which worked with us from the beginning to ensure a successful conference.  

To the aforementioned individuals and many, many more, please know that your contributions to 
WWW2010 are sincerely appreciated. 

 
General Co-Chairs 
Michael Rappa    Paul Jones 
North Carolina State University   University of North Carolina at Chapel Hill 

 



 

 

Message from the Chair of IW3C2 
This green plot shall be our stage 

 
On behalf of the International World Wide Web Conference Committee (IW3C2), the steering committee 
for this conference series, I welcome you to the 19th conference of our series. As you already know, the 
World Wide Web was first conceived in 1989 by Tim Berners-Lee at CERN in Geneva, Switzerland. The 
first conference of the series, WWW1, was held at CERN in 1994 and organized by Robert Cailliau. The 
IW3C2 was founded by Joseph Hardin and Robert Cailliau later in 1994 and has been responsible for the 
conference series ever since. I have personally been lucky enough to be part of this community since 
WWW2, when I co-authored a poster. After 1994 and 1995 (when two conferences were held each year), 
WWWn became an annual event held in late April or early May.  

The location of the conference generally rotates among the Americas, Europe, and Asia/Pacific. In 2001 we 
changed the conference designator from a number (1 through 10) to the year it is held; i.e., WWW11 
became known as WWW2002. You may browse our website http://www.iw3c2.org/ for information on 
past and future conferences. WWW2014 is now open for bids, preferably from a host in Asia/Pacific. We 
encourage you to point interested parties to the “Host a Conference” section of the IW3C2’s web site.  

The International WWW Conference series provides the world with a premier forum about the 
development of the Web, the standardization of its associated technologies, and the Web’s impact on 
society and culture. These conferences bring together researchers, developers, users, and vendors – indeed 
all of you who are passionate about the Web and what it has to offer, now and in the future. Part of what is 
exciting about this series is the cross boundary and eclectic nature of the topics covered, and the 
opportunity it provides for exploration of new directions, both technological and social.  

We appreciate the cooperation of ACM which makes our conference the best in the Web area. We also 
wish to recognize our long-term associate, the World Wide Web Consortium (W3C). 

We are excited about the opportunity to bring the web community to Raleigh, North Carolina, to share the 
food, sports, and culture of this beautiful city with all of you. We thank NC State University and The 
University of North Carolina at Chapel Hill who serve as our gracious hosts, and the general chairs Michael 
Rappa and Paul Jones, and local arrangements chair Kathy Green, for all their hard work. Let us all take 
this opportunity to learn new things in technology, in culture, and in business, from each other! 

 
Mary Ellen Zurko 
IBM Software Group 



Message from the Program Chairs 
 
Welcome to the World Wide Web Conference held during April 26-30, 2010, at the Raleigh Convention Center 
in Raleigh, North Carolina, USA. The WWW Conference is the largest and premier annual forum where 
researchers and developers from around the world assemble to share, discuss and debate the latest developments 
on Web technologies and standards and the Web’s impact on society and culture. We are pleased to present the 
proceedings of the conference as its published record. 

Based on input from several office holders in recent WWW conferences, we implemented a number of 
modifications in the review process this time. In earlier years, WWW used a partitioned track system, and each 
paper was sent to exactly one track. This year, we implemented a system of overlapping (broad) areas and (fine) 
topics. Each broad area was represented by at least two, but often more, area chairs (ACs), who helped recruit the 
rest of the program committee (PC) members, but PC members were not partitioned by area.  

Each paper could potentially be assigned to any PC member. We downloaded a number of recent papers by each 
PC member to create a profile, and used its similarity with each submitted paper as one signal into the paper 
assignment process, while paying close attention to bids for papers by PC members. The assignments were then 
fine-tuned by the ACs. Each paper was first reviewed by three PC members. Then the ACs initiated discussions, 
solicited additional reviews if needed, and wrote at least one meta-review per paper summarizing and justifying 
the final decision.  

For most papers, the ACs had a confident decision before the PC meeting held 14-15th January. At this meeting, 
particularly complicated decisions were made and reviewed. Overall, we believe the two-tier review process 
ensures in-depth, reliable and fair evaluations. 

Other new features include a new demo track, where anyone, not just industrial exhibitors, can show a working 
system, and a new category of Application and Experience (A+E) papers that were reviewed for merit in design, 
implementation, benchmarking or extensive experience, as distinct from a core technical idea as in regular 
research submissions. Some A+E papers were nominated for demos. Other tracks for posters, tutorials, 
workshops, and developers were run as usual, separate from the research track. 

754 research papers were submitted. Of these, 91were accepted as regular research papers and 14 were accepted 
as A+E papers. A total of 24 tutorials were proposed and 11 accepted. A total of 19 workshops were proposed 
and 11 were accepted. A total of 90 posters and 27 demos will be exhibited. 

We thank a large number of people without whose contribution this large effort could not have been successful: 
the authors, for high-quality submissions, the PC members and external reviewers, for careful reviews, the ACs, 
for extensive discussions and decisions, the track chairs for A+E papers, demos, posters, tutorials, panels and 
workshops, the General Chairs and local organizers, IW3C2 for guidance, and ACM’s proceedings production 
team. 

We are honored to serve the Web community through this exciting technical program, and hope that it will 
stimulate discussion, innovation and collaboration in Web technologies, and provide practitioners with better 
techniques, tools and standards. 

 
Juliana Freire   Soumen Chakrabarti 
University of Utah   Indian Institute of Techology 
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Richong Zhang (University of Ottawa)
Thomas Tran (University of Ottawa)

Selective Recrawling for Object-Level Vertical Search (Page 1221)
Yaqian Zhou (Fudan University)
Mengjing Jiang (Fudan University)
Qi Zhang (Fudan University)
Xuanjing Huang (Fudan University)
Lide Wu (Fudan University)

Efficient Web Pages Identification for Entity Resolution (Page 1223)
Jia Zhu (University of Queensland)
Gabriel Fung (University of Queensland)
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Xiaofang Zhou (University of Queensland)

Anonymizing User Profiles for Personalized Web Search (Page 1225)
Yun Zhu (Emory University)
Li Xiong (Emory University)
Christopher Verdery (Emory University)

Patch-Based Skin Color Detection and Its Application to Pornography Image Filtering (Page 1227)
Haiqiang Zuo (Chinese Academy of Sciences & China University of Petroleum)
Weiming Hu (Chinese Academy of Sciences)
Ou Wu (Chinese Academy of Sciences)

WWW 2010 Compilation E-Proceedings file://///192.168.0.5/pc%20documents/ACM%20Spring%20Proceeding...

8 of 8 3/29/2010 1:32 PM



Main Page

WWW'10 Contents

WICOW'10 Contents

Sponsors & Supporters

WWW 2010 Table of Contents

Message from the General Chairs
Michael Rappa (North Carolina State University)
Paul Jones (University of North Carolina at Chapel Hill)

Messsage from the Chair of IW3C2
Mary Ellen Zurko (IBM Software Group)

Messsage from the Program Chairs
Juliana Freire (University of Utah)
Soumen Chakrabarti (Indian Institute of Technology)

19th International World Wide Web Conference Organization

19th International World Wide Web Conference Program Committee

WWW 2010 External Reviewers

WWW 2010 Author Index

Full Papers

Posters

Demo
Presentations

Panels

Tutorials

WWW 2010 Demonstrations
Access: News and Blog Analysis for the Social Sciences (Page 1229)
Mikhail Bautin (Stony Brook University)
Charles B. Ward (Stony Brook University)
Akshay Patil (Stony Brook University)
Steven S. Skiena (Stony Brook University)

Hearsay: A New Generation Context-Driven Multi-Modal Assistive Web Browser (Page 1233)
Yevgen Borodin (Stony Brook University)
Faisal Ahmed (Stony Brook University)
Muhammad A. Islam (Stony Brook University)
Yury Puzis (Stony Brook University)
Valentyn Melnyk (Stony Brook University)
Song Feng (Stony Brook University)
I.V. Ramakrishnan (Stony Brook University)
Glenn Dausch (Stony Brook University)

A Client-Server Architecture for State-Dependent Dynamic Visualizations on the Web (Page 1237)
Daniel Coffman (IBM T.J. Watson Research Center)
Danny Soroker (IBM T.J. Watson Research Center)
Chandra Narayanaswami (IBM T.J. Watson Research Center)
Aaron Zinman (Massachusetts Institute of Technology)

Hierarchical Cluster Visualization in Web Mapping Systems (Page 1241)
Jean-Yves Delort (Maquarie University & Capital Markets CRC)

Rants: A Framework for Rank Editing and Sharing in Web Search (Page 1245)
Byron J. Gao (Texas State University - San Marcos)
Joey Jan (Texas State University - San Marcos)

(Return to Top)
QuickSuggest: Character Prediction on Web Appliances (Page 1249)
Ullas Gargi (Google Inc.)
Rich Gossweiler (Google Inc.)
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visKWQL, a Visual Renderer for a Semantic Web Query Language (Page 1253)
Andreas Hartl (University of Munich)
Klara Weiand (University of Munich)
François Bry (University of Munich)

GRAPE: A System for Disambiguating and Tagging People Names in Web Search (Page 1257)
Lili Jiang (Lanzhou University)
Wei Shen (Tsinghua University)
Jianyong Wang (Tsinghua University)
Ning An (Lanzhou University)

iRIN: Image Retrieval in Image-Rich Information Networks (Page 1261)
Xin Jin (University of Illinois at Urbana-Champaign)
Jiebo Luo (Eastman Kodak Company)
Jie Yu (Eastman Kodak Company)
Gang Wang (University of Illinois at Urbana-Champaign)
Dhiraj Joshi (Eastman Kodak Company)
Jiawei Han (University of Illinois at Urbana-Champaign)

Live Web Search Experiments for the Rest of Us (Page 1265)
Timothy Jones (The Australian National University)
David Hawking (Funnelback Pty Ltd.)
Ramesh Sankaranarayana (The Australian National University)

Debugging Standard Document Formats (Page 1269)
Nabil Layaïda (INRIA)
Pierre Genevès (CNRS)

PageSense: Style-wise Web Page Advertising (Page 1273)
Lusong Li (Beihang University)
Tao Mei (Microsoft Research Asia)
Xiang Niu (Beihang University)
Chong-Wah Ngo (City University of Hong Kong)
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Web-based Framework for Spatiotemporal Screen Real Estate Management of Interactive
Public Displays (Page 1277)
Tomas Lindén (University of Oulu)
Tommi Heikkinen (University of Oulu)
Timo Ojala (University of Oulu)
Hannu Kukka (University of Oulu)
Marko Jurmu (University of Oulu)

Structured Audio Podcasts via Web Text-to-Speech System (Page 1281)
Giulio Mori (IIT-CNR)
Maria Claudia Buzzi (IIT-CNR)
Marina Buzzi (IIT-CNR)
Barbara Leporini (ISTI-CNR)

ourSpaces: Linking Provenance and Social Data in a Virtual Research Environment (Page 1285)
Richard Reid (University of Aberdeen)
Edoardo Pignotti (University of Aberdeen)
Peter Edwards (University of Aberdeen)
Adele Laing (University of Aberdeen)

Diversifying Landmark Image Search Results by Learning Interested Views from Community
Photos (Page 1289)
Yuheng Ren (Harbin Institute of Technology)
Mo Yu (Harbin Institute of Technology)
Xin-Jing Wang (Microsoft Research Asia)
Lei Zhang (Microsoft Research Asia)
Wei-Ying Ma (Microsoft Research Asia)

New-Web Search with Microblog Annotations (Page 1293)
Tom Rowlands (Australian National University & CSIRO ICT Centre)
David Hawking (Funnelback Pty. Ltd.)
Ramesh Sankaranarayana (Australian National University)

A Framework for Querying Graph-Based Business Process Models (Page 1297)
Sherif Sakr (University of New South Wales)
Ahmed Awad (University of Potsdam)
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Sig.ma: Live Views on the Web of Data (Page 1301)
Giovanni Tummarello (National University of Ireland, Galway & FBK, Trento)
Richard Cyganiak (National University of Ireland, Galway)
Michele Catasta (Ecole Polytechnique Fédérale de Lausanne)
Szymon Danielczyk (National University of Ireland, Galway)
Renaud Delbru (National University of Ireland, Galway)
Stefan Decker (National University of Ireland, Galway)

Not So Creepy Crawler: Easy Crawler Generation with Standard XML Queries (Page 1305)
Franziska von dem Bussche (University of Munich)
Klara Weiand (University of Munich)
Benedikt Linse (University of Munich)
Tim Furche (University of Munich)
François Bry (University of Munich)

MindFinder: Image Search by Interactive Sketching and Tagging (Page 1309)
Changhu Wang (Microsoft Research Asia)
Zhiwei Li (Microsoft Research Asia)
Lei Zhang (Microsoft Research Asia)

FormSys: Form-processing Web Services (Page 1313)
Ingo M. Weber (University of New South Wales)
Hye-young Paik (University of New South Wales)
Boualem Benatallah (University of New South Wales)
Zifei Gong (University of New South Wales)
Liangliang Zheng (University of New South Wales)
Corren Vorwerk (University of New South Wales)

Falconer: Once SIOC Meets Semantic Search Engine (Page 1317)
Gang Wu (Southeast University)
Mengdong Yang (Southeast University)
Ke Wu (Southeast University)
Guilin Qi (Southeast University)
Yuzhong Qu (Nanjing University)

(Return to Top)

Interactive Image Search by 2D Semantic Map (Page 1321)
Hao Xu (University of Science and Technology of China)
Jingdong Wang (Microsoft Research Asia)
Xian-Sheng Hua (Microsoft Research Asia)
Shipeng Li (Microsoft Research Asia)

eduKEN: A Tool for Fine-grained Video Comment Collection and Analysis (Page 1325)
Wai Gen Yee (Illinois Institute of Technology)
Andrew Yates (Illinois Institute of Technology)
Ophir Frieder (Georgetown University)
Armin Moehrle (TOCA, LLC)

ZoomRDF: Semantic Fisheye Zooming on RDF Data (Page 1329)
Kang Zhang (Shanghai Jiao Tong University)
Haofen Wang (Shanghai Jiao Tong University)
Duc Thanh Tran (University of Karlsruhe)
Yong Yu (Shanghai Jiao Tong University)

Optimizing User Interaction for Web-based Mobile Tasks (Page 1333)
Dong Zhou (DOCOMO USA Laboratories)
Ajay Chander (DOCOMO USA Laboratories)
Hiroshi Inamura (NTT DOCOMO, Inc.)
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WWW 2010 Panels
Search is Dead! Long Live Search (Page 1337)
Andrei Broder (Yahoo!)
Elizabeth F. Churchill (Yahoo!)
Marti Hearst (University of California at Berkeley)
Barney Pell (Microsoft)
Prabhakar Raghavan (Yahoo!)
Andrew Tomkins (Google)

Video Search: Are Algorithms All We Need? (Page 1339)
Jeff Ubois (Archival.tv)
Jamie Davidson (YouTube)
Marko Grobelnik (Jožef Stefan Institute)
Paul Over (NIST)
Hans Westerhof (Nederlands Instituut voor Beeld en Geluid)

What the Web Can't Do (Page 1341)
David A. Shamma (Yahoo! Research)
Seth Fitzsimmons (Flickr)
Joe Gregorio (Google)
Adam Hupp (Facebook)
Ramesh Jain (University of California, Irvine)
Kevin Marks (BT, London)
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WWW 2010 Tutorials
Web Search Engine Metrics: (Direct Metrics to Measure User Satisfaction) (Page 1343)
Ali Dasdan (eBay, Inc.)
Kostas Tsioutsiouliklis (Yahoo!, Inc.)
Emre Velipasaoglu (Yahoo!, Inc.)

Enterprise and Desktop Search (Page 1345)
Pavel Dmitriev (Yahoo! Laboratories)
Pavel Serdyukov (Delft University of Technology)
Sergey Chernov (L3S Research Center, Germany)

How to Consume Linked Data on the Web: Tutorial Description (Page 1347)
Olaf Hartig (Humboldt-Universität zu Berlin)
Juan Sequeda (University of Texas at Austin)
Jamie Taylor (Metaweb Technologies, Inc.)
Patrick Sinclair (British Broadcasting Corporation)

Optimal Marketing and Pricing Over Social Networks (Page 1349)
Nicole Immorlica (Northwestern University)
Vahab S. Mirrokni (Google Research)

Web Search/Browse Log Mining: Challenges, Methods, and Applications: (Page 1351)
Daxin Jiang (Microsoft Research Asia)
Jian Pei (Simon Fraser University)
Hang Li (Microsoft Research Asia)

Applications of Open Search Tools (Page 1353)
Rosie Jones (Yahoo! Laboratories)
Ted Drake (Yahoo! Inc.)

Introduction to Social Recommendation (Page 1355)
Irwin King (The Chinese University of Hong Kong)
Michael R. Lyu (The Chinese University of Hong Kong)
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Hao Ma (The Chinese University of Hong Kong)

Linking Content in Unstructured Sources (Page 1357)
Marie-Francine Moens (Katholieke Universiteit Leuven)

RESTful Web Services: Principles, Patterns, Emerging Technologies (Page 1359)
Cesare Pautasso (University of Lugano)
Erik Wilde (University of California, Berkeley)
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WWW2010 Developers Track Abstracts
Implementing the Media Fragments URI Specification (Page 1361)
Davy Van Deursen (Ghent University)
Raphaël Troncy (EURECOM)
Erik Mannens (Ghent University)
Silvia Pfeiffer (Vquence)
Yves Lafon (W3C)
Rick Van de Walle (Ghent University)

Exposing Audio Data to the Web: An API and Prototype (Page 1365)
David Humphrey (Seneca College)
Corban Brook (Canadian Water Network)
Alistar MacDonald (Bocoup)

Enabling WebGL (Page 1369)
Catherine Leung (Seneca College)
Andor Salga (Seneca College)
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The Spoken Web: Software Development and Programming through Voice (Page 1371)
Arun Kumar (IBM Reseaerch - India)
Sheetal K. Agarwal (IBM Research - India)
Priyanka Manwani (IBM Software Group)

"Follow Me": A web-based, location-sharing architecture for large, indoor environments  (Page
1375)
Polychronis Ypodimatopoulos (The MIT Media Laboratory)
Andrew Lippman (The MIT Media Laboratory)

IBM's Jazz Integration Architecture: Building a Tools Integration Architecture and Community
Inspired by the Web (Page 1379)
Scott Rich (IBM)

TWC Data-Gov Corpus: Incrementally Generating Linked Government Data from
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Data.gov (Page 1383)
Li Ding (Rensselaer Polytechnic Institute)
Dominic DiFranzo (Rensselaer Polytechnic Institute)
Alvaro Graves (Rensselaer Polytechnic Institute)
James R. Michaelis (Rensselaer Polytechnic Institute)
Xian Li (Rensselaer Polytechnic Institute)
Deborah L. McGuinness (Rensselaer Polytechnic Institute)
James A. Hendler (Rensselaer Polytechnic Institute)
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