2010 IEEE 13th International
Conference on Computational
Science and Engineering

(CSE 2010)

Hong Kong, China
11 — 13 December 2010

O IE E E IEEE Catalog Number: CFP10CSN-PRT
’ ISBN: 978-1-4244-9591-7



2010 13th IEEE International Conference
on Computational Science
and Engineering

CSE 2010

Table of Contents

Message from the General CRAIIS ..ottt ettt sbe et s e e eaees xii
Message from the Program CRairs................ooiiiiiiiii ettt st neeene Xiv
Message from the Steering COMMULEEE. .......... ..ottt s XV
Organizing COMIMILEEE. ...............cooiiiiiiieie ettt et et et et estesseeaesse e sesseesessseseensaseassenseensenseensenseensennes Xvi
Program COMIMIEEE..................ccoeiiiiiiitieiieieteeeete ettt ste et e steeaesteesbeeteesseessessesseesseassesseessesseessesssessesssensenssensenns Xviii
AAItIoNAl REVIEWETS..........coiiiiiiiieieete ettt a ettt b e et e bt e b e et et e st ese e bt et e ebesbesbeebesbesaenean Xxiii
SEC 2010 Message from the Symposium CRaIIS............cc.oooiiiiiiiiiiieeee et XXiv
WMSC 2010 Message from the Workshop CRairs..............coccooiiiiiiiiiiieee e XXV
WMSC 2010 Organizing and Program Committees..................cccoociiiiiiiiiiiiniiiineeee e e XXV1
L C 72 10 - TSP XXViil

CSE 2010: The 13th IEEE International Conference on Computational Science
and Engineering

Mobile Computing and Wireless Communications |

Adaptive Data Compression in Wireless Body Sensor NetWOrks ..........ccceoiiieriiiiiiiieriee et 1

Kun Hua, Honggang Wang, Wei Wang, and Shaoen Wu

Modeling and Prolonging Techniques on Operational Lifetime of Wireless Sensor
JA (S0 < SRS 6
Fuu-Cheng Jiang, Chao-Tung Yang, Shih-Meng Teng, Hsiang-Wei Wu, and Yi-Ju Chiang

Performance Evaluation of an Adaptive Congestion Avoidance Algorithm for IEEE
BO2.15.4 e a b a bbbt b e 14
Ki-Chul Noh, Seung-Yeon Lee, Youn-Soon Shin, Kang-Woo Lee, and Jong-Suk Ahn

Augmented Reality System Design and Scenario Study for Location-Based Adaptive
IMODILE LUEAITIING .....vevieiiiiieeiieiieii ettt ettt e steete st e st e s teesaesteessessaesseesaesseassenseessesseassesseassesaeessesseensesseessenseensenssansenseenes 20
William Chang and Qing Tan



Mobile Computing and Wireless Communications Il

AIM: An Auction Incentive Mechanism in Wireless Networks with Opportunistic

ROULIIE ettt ettt et h et s bt e a e e bt et eb e m bt e bt et e e et e bt es e e sbeeatesbeemteabeembeebeenteebeenseeneenee 28
Kun Zhang, Rui Wang, and Depei Qian

Service Price Discrimination in Wireless NetWOTK .........cociiiiiiiininiiiiiii et e 34
Zhide Chen and Li Xu

A Novel Martingale Approach to QoS-Aware Wireless Sensor NetWOrks .........ccccccecerererininieneneneneneeneeeeeeceeenes 42

Deborah Duran-Herrmann, Shichuan Ma, Yaoqing (Lamar) Yang, and Yi Qian

Database and Data Mining

Time-Series Classification Based on Individualised Error PrediCtion .............ccccovveeiuiiiiiieieiieeeeee e 48

Krisztian Buza, Alexandros Nanopoulos, and Lars Schmidt-Thieme

Research on Stage Classification of Flight Parameter Based on PTSVM ......ccccoiiiiiiiiiiiiieeeeeee 55
Hui Lu and Kefei Mao
CORER: A New Rule Generator CIaSSIfIET .........cc.iiiiiiiriieiereeteee ettt sttt ene e 64

Javad Basiri, Fattaneh Taghiyareh, and Sahar Gazani

Cluster, Grid and Cloud Computing

ColorCom2: A Transparent Co-located Virtual Machine Communication Mechanism ..........ccccoeevevveeiienieeneennnnns 72

Liang Zhang, Yuebin Bai, Ming Liu, and Hanwen Xu
QAFT: A QoS-Aware Fault-Tolerant Scheduling Algorithm for Real-Time Tasks

1N HEtETOZENEOUS SYSTEINS ....e.ueiiieiiitieie ettt ettt ettt ettt et se et s e e be e s et e e s e bt e et e et e et e es e e et eseenbeemeesbeemteabeenseaseenseeneenes 80
Xiaomin Zhu, Jianghan Zhu, Manhao Ma, and Dishan Qiu

A Semi-structured Overlay for Multi-attribute Range Queries in Cloud Computing ...........ccceveveevereeriereerreeeenieneeenns 88
You-Fu Yu and Kuan-Chou Lai

DCMTs: Supporting Dynamically Created Migratory Threads ..........ccoccvecieriieiieniieiieniieiesceee e 96
Yueting Zhu, Wu Zhang, Hai Jiang, Yu Lei, and Junjie Peng

Embedded and Ubiquitous Computing

An Approximate Timing Analysis Framework for Complex Real-Time Embedded
41153 1 SRRSO RRURRPSRRPNS 102
Yue Lu, Thomas Nolte, and Johan Kraft

Fast Fuzzy C-Means Clustering Based on Low-Cost High-Performance VLSI
Architecture in Reconfigurable HArdWAre ............c.ocieieriiiiiiieieee ettt enes 112

Yao-Jung Yeh, Hui-Ya Li, Cheng-Yen Yang, and Wen-Jyi Hwang

Partitioning Granularity, Communication Overhead, and Adaptation in OS Services
for Distributed Reconfigurable Systems 0N CRIP ........cccerieiierieiieiieie et seseae s 119

Sufyan Samara

vi



Design of Dynamically Reconfigurable Processor for the H.264/AVC Image
Prediction and De-bloCKING FIILET .........ceoieriiiiieiiiiieseeeseeeee ettt sttt st et e st et eeseenseeseenseeneesseeneennes 127
Y. Hayakawa and A. Kanasugi

CSE Applications |

Revealing Feasibility of FMM on ASIC: Efficient Implementation of N-Body Problem

ON FPGA .ottt ettt s h e bt s a ettt et s et et e bt e bt eatea e b e bt bbb na e ennennene 132
Zhe Zheng, Yongxin Zhu, Xu Wang, Zhigiang Que, Tian Huang, Xiaojing Yin,
Hui Wang, Guoguang Rong, and Meikang Qiu

A Hybrid Harmony Search Method Based on OBL .........cccocoiiiiiiiinininicccciceeeeteeeeeese e 140
X Z. Gao, X. Wang, and S. J. Ovaska

Gateway to Quality Living for the Elderly: Charting an Innovative Approach

to Evidence-Based E-Health Technologies for Serving the Chronically T11............cccoeceiieiiirieniinieeeee e 146
Joseph Tan, Patrick C. K. Hung, Michael Dohan, Thomas Trojer, Matthias Farwick,
and Jayshiro Toshiro

CSE Applications I

Minimizing Thermal Disparities during Placement in 3D ICS ........cccooiriiiiiiiiieeeeeee e 160
Prasun Ghosal, Hafizur Rahaman, and Parthasarathi Dasgupta

GPU-RMAP: Accelerating Short-Read Mapping on Graphics ProCessors ..........cccevvvevvereerieseeniieienieeiere e e 168
Ashwin M. Aji, Liqging Zhang, and Wu-chun Feng

Medical Image Retrieval with Query-Dependent Feature Fusion Based on One-Class

Yonggang Huang, Jun Zhang, Yongwang Zhao, and Dianfu Ma

Intelligent Mode Decision Procedure for MVC Inter-view Frame ...........ccoceviriiiniicienieiesieieeeeeeeee e 184

Xingang Liu, Kwanghoon Sohn, Laurence T. Yang, and Wei Zhu

Intelligent and Bio-inspired Computing

Parametric Control in a Region-Based Coupled MRF Model with Phase Dynamics
for Coarse Image Region SegmENtation .............cocvirerierieiiieieieiecrtstee ettt ettt ettt sae st st sae st sae e eae 190
Haichao Liang, Kazuki Nakada, Kenji Matsuzaka, Takashi Morie, and Masato Okada

Discrete Particle Swarm Optimization for Materials Budget Allocation in Academic
LBTATIES ...ttt ettt ettt sttt etttk e ke e s e bt e bt e ae sttt ettt eene e enen 196
Tsu-Feng Ho, Shyong Jian Shyu, Yi-Ling Wu, and Bertrand M. T. Lin

Uncalibrated Camera Vision Pointing Recognition for HCI ............ccoooiiiiiiiiiiieeeeee e 204
Ye-Peng Guan

vii



Advanced Networking and its Security, Privacy and Trust

Fractional Exponent Coupling 0f RIO ........cccuiiiiiiiiieiieieieeeteteet ettt sttt et et e eseenseeneesseennennes 208
Wen-Ping Lai and Zhen-Hua Liu

An Effective Method to Improve the Resistance to Frangibility in Scale-Free Networks ...........ccccoccvveniiiincenenne. 214
Kaihua Xu, Yongwei Meng, Yuhua Liu, Naixue Xiong, Laurence T. Yang,
and Meirong Zheng

Vulnerability Analysis and Protection Schemes of Universal Plug and Play Protocol ...........ccccocvinincncnincncnnenee 222

Abdullah Al Hasib and M. A. Mottalib

Distributed and Parallel Computing |

Availability-Aware Cache Management with Improved RAID Reconstruction
PEITOTIMANCE ...ttt et s b et st e e st seeb e bt euesae et e s bt sa et e b sae s ennennens 229
Suzhen Wu, Bo Mao, Dan Feng, and Jianxi Chen

Input-Driven Reconfiguration for Area and Performance Adaption of Reconfigurable
F T eTS) (S €21 () ¢TSI 237
Like Yan, Yuan Wen, and Tianzhou Chen

A Novel Generalized-Comparison-Based Self-Diagnosis Algorithm for Multiprocessor
and Multicomputer Systems Using a Multilayered Neural NEetWork ........c.ccoccoererievienierniniiniininenescnreseseeeerenene 245
Mourad Elhadef and Amiya Nayak

Distributed and Parallel Computing Il

Implementing Parallel LU Factorization with Pipelining on a MultiCore Using

Panagiotis D. Michailidis and Konstantinos G. Margaritis

A Locality-Aware Publish/Subscribe Scheme for High Level Architecture
on Structured Peer-t0-Peer NETWOIKS .........cooiiiiiiee ettt ettt eae et e e sae e eees 261
Wei-Chao Chang, Shih-Hsiang Lo, Kuan-Chou Lai, Kuan-Ching Li, and Yeh-Ching Chung

LogGPH: A Parallel Computational Model with Hierarchical Communication
AAWATEIIESS ...ttt ettt ettt et e ebt e e ate e b et e st e e bt e s et e e bt e sa et e bt e eat e e b e e e st e ea bt e sh bt e bt e eh bt et e e bt e e bt e e ht e et e e shb e e bt e nbteenbeenaees 268

Liang Yuan, Yunquan Zhang, Yuxin Tang, Li Rao, and Xiangzheng Sun

SEC 2010: The 2010 International Symposium on Scientific and Engineering
Computing

viii



Mobile Computing and Wireless Communications

Antenna Selection Scheme for Application in MIMO Systems with Non-constant
ENVEIOPE IMAPPIINE ...ttt ettt ettt et b e et b et ehe e et s et e bt e ot e bt emte s bt em b e ebeem b e ebe et e ebee et eneenaeeaeenaes 275
Shu-yun Jia, Jian Wang, Jin-tao Wang, and Bo Ai

Approaches and Issues in Location-Aware Continuous AUthentication ...............cceeerevereerieneenieeienieeienre e seeene e 279
Stan Kurkovsky and Ewa Syta

Enhancing LOCATION Information Using Semantic COMPOSItION ......c..couevveruerieieieieieieenenieeieneseesresieneeeeneeene 284
Hakki C. Cankaya, Eduardo Blanco, and Dan Moldovan

Data Management with Applications

Optimizing Academic Conference Classification Using Social Tags .......c.ccocevererieiieiineiiniinininenencseseseeereene 289
Jing Xia, Kunmei Wen, Ruixuan Li, and Xiwu Gu

Emotion Sensing for Internet Chatting: A Web Mining Approach for Affective
CategOriZatioN OF EVENTS .....c.occiiiiiiiiieiicieie sttt ettt ettt e s e steebe s st e sseeseesseessesseessanseesseessensenssenseassesseenseses 295
Cheng-Yu Lu, William W. Y. Hsu, Hsing-Tsung Peng, Jen-Ming Chung, and Jan-Ming Ho

Research on Mining Rules from Multi-criterion Group Decision Making Based
ON GENELIC ALGOTTNIMIS ...ttt ettt e et eeteebeeaeesaeesaesbeesbesaeessasseesseessensesssesseessesseansens 302
Xingiao Yu, Naixue Xiong, and Wei Zhang

Cluster, Grid and Cloud Computing
An Adaptively Hierarchical Framework for Remote Paging on Grids ........c..coceeoeniiiiiniiiinieiinieeeececenecee e 308
Tyng-Yeu Liang and Hung-Fu Li

Characterization of Scientific and Transactional Applications under Multi-core
Architectures on Cloud Computing ENVIFONMENT ........ccueiuiiiiriieiieiieie ettt ese e e sae e eees 314
Denis R. Ogura and Edson T. Midorikawa

Implementation of a Medical Image File Accessing System on Cloud Computing............ccecvevveeievieeienrieeenneenenne. 321
Chao-Tung Yang, Lung-Teng Chen, Wei-Li Chou, and Kuan-Chieh Wang

Intelligent and Bio-inspired Computing

A Knowledge-Based Artificial Fish-Swarm AIZOTithim ........ccooooiiiiiiiiii e 327
X Z. Gao, Ying Wu, Kai Zenger, and Xianlin Huang

A Harmony Search-Based Differential Evolution Method ..........c.occveviiviiniiiieniiiieececeeieeeee e 333
X Z. Gao, X. Wang, and S. J. Ovaska

Hardware Implementation of k-Winner-Take-All Neural Network with On-chip
LLCAITINE ...ttt ettt ettt et e et e et e e teesaesteesbeese e bees s e s b eess e seesseaseasseeseesseseeesseesseseessesseessesseessaessensenssenseaseesaeaneenes 340
Hui-Ya Li, Chien-Min Ou, Yi-Tsan Hung, Wen-Jyi Hwang, and Chia-Lung Hung



Security, Privacy and Trust
An Image Interpolation Based Reversible Data Hiding Method Using R-Weighted

Yildiray Yalman, Feyzi Akar, and Ismail Erturk

A Novel Image Based CAPTCHA Using JigsaW PUZZIC .......c..ccoecvieieiiiiieiicieeceeeee ettt 351
Haichang Gao, Dan Yao, Honggang Liu, Xiyang Liu, and Liming Wang

WMSC 2010: The Second International Workshop on Workflow Management
in Service and Cloud Computing

Service Delivery and Composition

A Comprehensive Evaluation Method for Cross-Organizational Service Selection ...........ccccocceevenereneneneneniennens 357

Rutao Yang, Lianyong Qi, Wenmin Lin, Wanchun Dou, and Jinjun Chen

Runtime Configurable Service Process MOl .......c..coueoviiiiriiiriiiiinenenesteeneeteteeeeeie ettt 363

Liang Zhou and Jian Cao

A QoS-Optimal Automatic Service Composition Method Based on Backtracting

Wenmin Lin, Rutao Yang, Xiaojie Si, Lianyong Qi, and Wanchun Dou

Process Semantic-Enabled Customisation for Active Service ProviSioning ..........ccoceeeeveererienenieneeieneeeeseeee e 375

Bin Wen, Keqing He, Peng Liang, and Lai Xu

Quiality of Services for Workflow Execution

A DMC Based Dynamically Self-Configuration Service Process ENgine .......c..ccccceceeveeirienininincniniencncnieneeennee 382
Xuezhi Chai and Jian Cao

Research on the Mechanism of Tourism Information Change Management Based

ON ECA RUIES ...ttt ettt ettt st sttt e s seene 388
Tao Hu and BaoHong Li
An Algorithm on the Mining of Batch Processing ProCess ..........cooieiirieriieiiieeeeeee et 393

Yiping Wen, Jianxun Liu, and Zhigang Chen

Scientific Computing in the Cloud
A Taxonomy for the Analysis of Scientific Workflow Faults ...........ccccoeoirieiiiiiiiniceeee e 398

Marco Lackovic, Domenico Talia, Rafael Tolosana-Calasanz, José A. Bariares,
and Omer F. Rana

Persistent Locality Management of Scientific Application WOrkflows ..........ccccoevievieriiiniiniininienenencneseneeeieene 404
Lamine Aouad, Tahar Kechadi, and Serge Petiton

Discovering Batch Processing Area from Workflow LOZS ......c.cecuiiiiiiiiiiiieie e e 410
Yiping Wen, Jianxun Liu, and Zhigang Chen



A Dynamic Self-Adaptive Trust Model for P2P E-Commerce SYStem ..........ccoceioeererieniriienieieneenieeecenee e 415
Jie Wang, Miaomiao Li, Yang Yu, and Zhenguang Huang

Cloud Workflow Applications

A Framework: Workflow-Based Social Network Discovery and ANalysis .........cccooerrieiirienieninieneeeceee e 421
Jihye Song, Minjoon Kim, Haksung Kim, and Kwanghoon Kim

Cost-Aware Virtual USB Drive: Providing Cost-Effective Block I/O Management
Commercial Cloud Storage for Mobile DEVICES .......cccoueiiiririniiiitinieieresteeneeteteteeeie ettt nene 427
Young Jin Nam, Young Kyun Park, Jong Tae Lee, and Fredrick Ishengoma

Bridging to the Cloud: Solution Design Trends Helping "Legacy" Systems Leverage
ClOUA COMPULNG ....envveniieeieiieiieeiiete et eteettetestessessteseeseeseessesseessesseasseeseansesssesseassessesnsesseansenseensenssensenssansesseessessesses 433
Brian D. Goodman and Ran SH. Zhou

AUEROY IIAEX ....ooooiiiiiiiiic et e et e e e e e e e e e e e etae e e e e eeraaeaeeeeeeaaaeeeseenaseseeeeenstaseeeseessarreeeeennes 439

xi





