B F9H Vol.18 No.9 September 2007 ISSN 1000-9825

CODEN RUXUEW

RRESEHE e

o [ R 3 B Ak (4 TR ST B g
hOE it S ;
4 2 & K i HER

Sponsored by Institute of Software, The Chinese Academy of Sciences
and the China Computer Federation
Published by Science Press

Beijing China



Journal of Software

Editor-in-Chief

LI Ming-Shu( 4= 1U{4)  Institute of Software, The Chinese Academy of Sciences (CAS), China

Associate Editors-in-Chief

LU Ru-Qian(llii# ) Institute of Mathematics, AMSS, The Chinese Academy of Sciences (CAS), China

Yao, Andrew C. Tsinghua University, China
Editorial Board

Bjorner, Dines, Technical Universily of Denmark, Denmark
CHEN Huo-Wang([4: & III'), Nationa! University of Defense Technclogy, China
CHEN Ke-Fei(#. 7L |1}, Shanghai Jiaotong University, China
Chin, Francis Yuk-Lun, tUniversity of Hong Kong, China
Clarke, Edmund M., Carnegie Melfon University, USA

DAl Gua-Zhong( |1 1), institute of Software, CAS, China
DONG Yun-Mei( i bli ¥2). institute of Software, CAS, China
FENG Deng-Guo(;'} (¥ |1), Institute of Software, CAS, China
FENG Yu-Lin(i*h K Ht), nstitute of Software, CAS, China
Graham. Ronald L., University of California al San Diego, USA
HE Xin-Gui(f 3 41), Peking University, China

HUANG Tao( i i4), Institute of Software. CAS, China

JIN Zhi( {2 #), Institute of Mathematics, AMSS, CAS, China

JU Jiu-Bin(# JLit%), Jitin University, China

Krieg-Bruckner, Bernd, Universitat Bremen, Germany

LI De-Yi( 4 4 3), mslitute of Electronic System Engineering, China
LI Guo-Jie{ 41l A}, insfitute of Computing Technology, CAS, China
LI Hua({ '), Institute of Computing Technology. CAS, China
LI Jian-Zhong( 4= 4lt'|'), Harbin institute of Technology, China
Li, Kai. Princeton University, USA

LI Lei{ 4 {), Sun Yat-Sen University, China

Li, Ming, University of Waterloo, Canada

LI Wei( 4% 4), Beijing University of Aeronautics and Astronautics, China
LI Xuan-Dong( 47 4:), Nanjing University, China

LIN Chuang (), Tsinghua University, China

LIN Hui-Min( 4%  [\), institute of Software, CAS, China

LIU Chun-Nian{ %| i ‘1%), Beijing Universily of Industry, China

LIU Ji-Ren(# fif 1), Northeastern University, China

LU Wei-Ming(Bili 4 1]}, institute of Mathematics, AMSS, CAS, China
LU Jian{ ! £1t), Nanjing University, China

MEI Hong(l§'4:), Peking University. China

Motiwalla, Juzar, National University of Singapore, Singapore
PENG Qun-Sheng({if’]°), Znejiang University. China

QIAN Hua-Lin(tk 4 $1), Computer Neteark Information Center, CAS. China
SHI Bai-Le(i: I 4z), Fudan University, China

SHI Chun-Yi({14li -}, Tsinghua University, China

SUN Jia-Guang({h*4!"), Tsinghua University, China

SUN Zhong-Xiu({h {4 %), Nanjing University, China

TAN Tie-Niu(i#15k }*), institute of Automation, CAS, China
TIAN Jie(l115E), Institute of Automation, CAS, China

WANG Ji( k), National University of Defense Technology, China
WANG Shan( t- k1), Pecple’s University of China, China
WANG Xiao-Yun( |7} 23), Tsinghua University, China

WU Jian-Ping( % £ 1), Tsinghua University, China

XU Zhuo-Qun{i’f S 1), Peking University, China

YANG Fu-Qing({ ¥i5), Peking University. China

ZHANG Bo(sli i), Tsinghua University, China

ZHAQ Qin-Ping (i 2 *I*), Beifing Uawersity of Aercnautics and Asironautics, China
ZHENG Nan-Ning(#1¥i 5%}, Xi'an Jiaotong University, China
ZHENG Wei-Min( i1 [0), Tsinghua University, China

ZHOU Chao-Chen( il §L712), Institute of Software, CAS, China
ZHOU Long-Xiang( )5 i §%), institute of Mathematics, AMSS, CAS, China
ZHOU Zhi-Hua( ] &%), Nanjing University, China

Zhu, Hong, Oxford Brookes Universily, UK



Journal of Software Vol.18, No.9  Sep. 2007

Contents

ALGORITHM DESIGN AND ANALYSIS

2063 Quantum Clonal Algorithm for Multicast Routing Problem
Li Yang-Yang, JIAO Li-Cheng

2070 Parameterized Algorithm of the Individual Haplotyping MSR Problem with Mate-Pairs
XIE Min-Zhu, CHEN Jfian-Er, WANG Jian-Xin

2083 A Combinational Heuristic Algorithm for the Three-Dimensional Packing Problem
ZHANG De-Fu, WEI Li-Jun, CHEN Qing-Shan, CHEN Huo-Wang

2090 Haplotyping and Haplotype Frequency Estimates on Trio Genotype Data
ZHANG Qiang-Feng, XU Yun, CHEN Guo-Liang, CHE Hao-Yang

2100 A Probabilistic Study on the Multiple Solutions of the P3P Problem
ZHANG Cai-Xia, HU Zhan-Yi

SYSTEM SOFTWARE AND SOFTWARE ENGINEERING

2105 Efficient Partial Redundancy Fault Tolerance Compilation: Replicating Critical Subgraph of Error Flow
GAO Long, WANG Zhi-Yuan, YANG Xue-Jun
2117 A Performance Model-Based Self-Configuration Framework for Middleware
HU Jian-Jun, GUAN He-Qing, WEI Jun, HUANG Tao
2130 Verification of C Programs Using Assume-Guarantee Reuse of Searching
¥l Xiao-Dong, WANG Ji, YANG Xue-Jun
2141 Towards Software Process Enactment Based on the SPEM2XPDL Model Transformation
YUAN Feng, LI Ming-Shu
2153 A Method of Time Constraint Workflow Model Analysis and Verification
WANG Yuan, FAN Yu-Shun

PATTERN RECOGNITION AND ARTIFICIAL INTELLIGENCE

2162 Error Correction of Continuous Handwriting Recognition by Multimodal Fusion
AO Xiang, WANG Xu-Gang, DAl Guo-Zhong, WANG Hong-An

2174 Representation and Extension of Rough Set Theory Based on Formal Concept Analysis
QU Kai-She, ZHAI Yan-Hui, LIANG Ji-Ye, LI De-Yu

2183 Interactive Evolutionary Computation with Fitness Noise and [ts Convergence Robustness
HAO Guo-Sheng, SHI You-Qun, HUANG Yong-Qing, LU Jun-Huai, GUO Guang-Song

COMPUTER NETWORKS AND INFORMATION SECURITY

2194 Xmesh: A Mesh-Like Topology for Network on Chip
ZHU Xiao-Jing, HU Wei-Wu, MA Ke, ZHANG Long-Bing

2205 High Performance Control-Plane Communication Model for Scalable Routers
XU Ke, WU Kun, WANG Qing-Qing

2216 A User Behavior Based Semantic Search Approach under P2P Environment
QIU Zhi-Huan, XIAO Ming-Zhong, DAl Ya-Fei

2226 An Overlay Topology Based Proactive Replication in Unstructured P2P Systems
FENG Guo-Fu, ZHANG Jin-Cheng, GU Qing, LU Sang-Lu, CHEN Dao-Xu



2235 Movement-Assisted Data Gathering Scheme with Load-Balancing for Sensor Networks
SHI Gao-Tao, LIAO Ming-Hong
2245 DDOS Attack Detecting and Defending Model
SUN Zhi-Xin, JIANG Ju-Liang, JIAO Lin
2259 Performance Analysis of the Contention Resolution Scheme in IEEE 802.16
LU Wen-Yan, JIA Wei-Jia, DU Wen-Feng, ZHANG Li-Zhuo
2271 Techniques of Building a Scalable, Efficient Intrusion Monitoring Architecture
YANG Wu, FANG Bin-Xing, YUN XIAO-Chun
2283 Geomeltric Distortions Invariant Blind Second Generation Watermarking Technique Based on Tchebichef
Moment of Original Image
ZHANG Li, QIAN Gong-Bin, XIAQ Wei-Wei

COMPUTER GRAPHICS AND COMPUTER AIDED DESIGN

2295 Multi-Level and Dynamic Security Access Control for CAD Models in Collaborative Environment
FANG Cui-Hao, YE Xiu-Zi, PENG Wei, ZHANG Yin
2306 Algebraic B-Spline Curve Reconstruction Based on Signed Distance Field
LI Yun-Xi, FENG Jie-Qing, JIN Xiao-Gang
2318 Ilumination Normalization with Morphological Quotient Image
HE Xiao-Guang, TIAN Jie, WU Li-Fang, ZHANG Yao-Yao, YANG Xin
2326 Bound Estimations on Lower Derivatives of Rational Triangular Bézier Surfaces
CAO Juan, CHEN Wen-Yu, WANG Guo-Zhao
2336 Multisolution Shape Editing of Point-Sampled Geometry
XIAO Chun-Xia, FENG Jie-Qing, ZHOU Ting-Fang, ZHENG Wen-Ting, PENG Qun-Sheng
2346 Ternary Subdivision Scheme for Quadrilateral Mesh with Fast Convergence
LIU Li, ZHANG Cai-Ming, YANG Xing-Qiang, BO Peng-Bo
2356 A Method for Character Animation Generation and Control
GAQ Quan-Sheng, HONG Bing-Rong

©Copyright 2007, Editorial Department of Journal of Software. All rights reserved. No part of this publication
may be reproduced, stored in a retrieval system or transmitted in any form without the prior written
permission of the Editorial Department of Journal of Software.



F R F R
(Ruanjian Xuebao)

R BERL 2 2T

FI8 K% oM 2007 %9 A

B &R

Rt 594

BT 0 B BRI EE B T cvvorivssanouanmvssamivnmsinaveniins s sos auinhobin sssmans soaaasssuannantass e AFER (2063)
A Mate-Pairs (1)~ 05T MSR () 1) 22 BAL SIS eeveronnsinnnenns WRE M= T (2070)
YRR ) R AL A I RS e KikE #RWE KAl FRKEE (2083)
= 70 ¢ JEE 5 R B 1) DY 43 760 B AR TSR (E L) wvrevvesescncmaeeseecmeeenes e esssens st ssenas
.................................................................................... Kk b = MER A6 (2090)
P3P A (2 B 0 B R R IIFFT(ZE ) e overerrnnnnensnnrsnsnsnssssnssneessnsssassssssionnes KEE &L (2100
AERESMHEIRE

EALM BB AP IO AR R e P L R R B s R OEIZL WMEF (2105
—PHE TR AR A1 o ) £ G SR HEE EHE R KR EF QU
H ] Assume-Guarantee ## % K1) C FLTFHUE A7 7L eveeroeeeens htk T & HFF (2130)
3£ T SPEM2XPDL 70 5 40 (1 3R A 3 FREI AT e vrverersraersersuersnnnsssnnsssenaenseanes ¥ s ZeH (214D
TR R A TR S AT G B I eeeerresrssnninneeniissssinnneensssssssnmcnnsenssssnne I & BRI (2153)
RIS AT EEE

M T 2 I8 1 RS TS VUM A BT e # o xan REL IEE (2162)
T SR & 7 o6 HLRE AR R R RR S R v wia el RITL FEER (2174

AR AL U SIS A e S R S b ARE A SAE EARE SHBIR IR (2183)
THEHMESERER:

Xmesh:— > mesh-like ' F 847 HM L5 oveeenonvnninennnnnns AR WK B T FHE (2194)
AT R 2 T R O8] A B LA BT e # o 2 8 IHE (2205
— K P2P BRBE T I T AT B SRR T Beevvoeeesreennemmsnsnnne RER KWL KREE (2216)
TP HE T2 3 R R M I G KT P2P B B B M et e
....................................................................... HEY AW B R KBRAR HiEE (2226

e 25 I a8 v TLAT S 811 ) A8 Bl B D BB AR AR A oo & &k BYE (2235)



DDOS B B TIRIBE BRI . i veosvssssossisvsvinivssmmssnanssoivsssasmsbusnsss

IEEE 802.16 354 i ¥k 77 2 (HFIREAE A v eevevv oo I 5%

I E TP N AR R S T N SR
3£ T Tchebichef & i JLAAT Brcki ASNZEHE 55— ARK ED SR (BEID)emeevenee

RN ERZE S BRIt
MR EL T CAD SR (9 2 LR A& A a2 ovveee FEE

T R LT AR I I STITT 3 OO

HTR&EAMEAERECEE LT IREE30- - TlRE | 3%
5 91 Bézier = £ M 5 AEBT 5 28 BB A T (BE D)o eeeemrerememrnncenne
SR 2 7 DR TR R (SES0) - oevevvmeeennes HAE B&EF
st LV e Gl U BUFIATE S i Ei €5 4 R 2|

AN Z B A RS (] 7 B (BE S0 e eerevennsnenreanesssssessssssssssssssssesasens %

REEE

Ptz

& 4R
F3#EF

FHR
S
i34
YN

£ Hk (2245)
KmF (2259)
=& (2271)
B #ak (2283)

k3l (2295)
£ A (2306)
# & (2318)
ZE B (2326)
BE 4 (2336)
183595 (2346)
HIAiE (2356)

2007 =R EHFE AR R A EE TN E G B covriiietrerenisivonssaninserstivesionssassssssesestossnbsane ssssnnnsniien (2365)

Call for papers for the Seventeenth International World Wide Web Conference (WWW2008) «o-vvreerereieninniinimniinnnsiee e

HFIE A S CNI11-2560/TP*1990*m*16*306%zh+en*P*¥36%2007%29%2007-09

e (2082)



(=) |/ 75 38 ™

§ 'T'i( Pl A A TG LG BUAR AT 35 300 GG A1 A0 % 0l M 8 JUT P07 1) 360 e a8 S I8 s el P 0 ) £ L0

CGARPEARED T WA R AR A VAT HLR AR LB G S IS SRR R AT B AR R R )
U'l' SN TR b S R A 2 AP A A R A S R L CIREFSERD G110 1990 4,
e PR] Rl B AR A I L RLE 20 6 U EL Compendex. INSPEC. Abstracts Magazine,
Mathematical Review, Zentralblatt MATH 75 [§ 2l 14715 %

CRAF R FE P R L ST LEL R L S LR BRI L B LR 4 A AR R R e M i s
PR A EESIHLRRY . VLR S s BEARCE S A R BRI S A A . B AR
PETHLI S s TESEHLIEDE S L TS LAG S BE Tl . 2 SR A M AR AL D 1y .

‘’ieEX

[ & /e RO El A L R Y SN 8 T T 51 B ol (R P/ U I e S

20 AR I s I K 4 b (T 15 GERA T oo = il ARk A% 14 o7 A 1 1 0 J\\ Je s 0 R
SENTHT IR A T S bl ﬂr PR 2 VG W PN U NN i 1 T R ] O B2 7/ S EW N
B AT AR IR o ol 2 B T T g e AT SV A SR R T A s A

3o SRR AT P R AS A (e #0007 2 BCEAN L R R [ AN BT Ay AR 40 5 0 AT
(R A FIN SR A | B S v P .”lnmu {1 1 3 0k 1L 3 AS FUAS AR A 5 AT

TR T NI B B TR N i o s M N P BRI R 2 o NS T A8 £ B R (O i N T

S{EEXK

Lo BafF s T Word 41 R Al RRORE o0 n 285 AT I sl DB AN 00 ) 1 USRI 0] A2 4Eh
20 AR TP AT BRI RSERR T T A o SOk ) 1Y, om0 il AT 1 01 25 R0 ) 2.
Lo SOMRN BT« A A SO ORI L TR A A Ll S AR REA T VRN B8 R LS.

Bk

Lo il Rl M hpiwww jos.org.en R FERT A BT T $E R
20 PERE O 2 L ERA0H AN B RSF EOR D B 1T 55 R R M R R

{E& N

Lo UK M B (e BRI PR AN ARG SR A DG 2 0 s (O 4R TR IR Ik L SRS . E-mail HLERIE 5 0,

RS RIIR TN R W R E R AW B RS DL 1

CERATF 0 Ity 13O 5 =i 41 &b 300 B A0 o ol LI Rl 2% S Bt el 0 R 1 Ak B e AR AL G 5

L R (B AR (R 2 I RS AE R S TR U PR S SR S PRI E (LT

3o PR AL R R L Y i L I AR A 6 D BT I R A R R R ] i
0 S VEE G WA TR I Tel bl 6 A 1) £ 0 RO B T A B A D) B2 ST T AT AR R

Ao IRE AT BER P AP A R ] 0 R ST R T (R R

5.0 AMRLP BT AT VEAT A W RS 1

6. AR TR O COF £ 03,457 i & DL IR & B LS — 80 20 CCF 23 b &, S0 S (e e
I 2 2% 85 TR 2 A MO (2% b O (AR & L IR (R 45 o ).

T MY R SRR Jie BRI NI 22 41 A A AT P AT A8 — KRk 45 o i N L A5 BRI RS . 0t B AR A1 1
ik LA ). TR IR 1) A AR

2]

hitp:/iwww.jos.org.en  BHAMAE: 5] BLFRBAE: 010-62562563  E-mail: jos @iscas.ac.cn
BHUHE: 100080 150 8718 (i HT I EREREECEIR AN CHRAED g



KT (BHEFHR) Internet TR T ETHEMREEIESHEET
FORAESTIEEA

“Internet FREE A TR CFAQHAE IS Y i T G A Internet SlA FF IR ET KA MMEIE A
LR () ) T 0P R AP AN DG B i . i AR, L) 2007 4 5 15 HALRRZG AL, JRYRE] 100 &
SRS EE . R RDATRT & SV, R 2RI AL B, U I BUR AN Z B R v R SR, (R R
A LA 0, AT D S ARG B2 4 T LA s Ho b 38— S R (08 SO U o T ATk o
AN T2 R A Web IR RTICHIIL, 55 & 11 MEOGIRE SR g, H 5 B “ Web RS LTIMA. h TR
oS5z (o R A0 £ B P E A D e TS R B, R 2 AR R A P o G 00 R Tnternet
b 5k TR AR P M S kT R

LT T e HECE 2008 1R 5 W . & PR AR SEAERS R OB T8 UERE G L R0 O AR R

O T R A TR FLAR R Y 2 W Y hetpa/iwwwjos.org.en/news/STM(1).HTM

% = ik Journal of Software
Ruanjian Xuebao (monthly)
(H T, 1990 461 1)y (Started in 1990)
g8 oW 2007 9 H Vol.18  No.9 Sep. 2007
P
1] =4 CoPEef ity i 6 Lidited by Editorial Board of Journal of Software
(ks 8718 f‘ fii N 100080) (P.O.Box 8718, Beijing 100080. P.R.China)
flLif: 010-62562563 E-mail: jos@iscas.ac.cn
E-mail: jos @ iscas.ac.cn http://fwww.jos.org.cn
htip://www.jos.org.cn Editor-in-Chief: LI Ming-Shu
* Ea Ao frf Sponsored by Institute of Software, The Chinese Academy of
FipBAT P[RR H B E s Sciences and China Computer Federation
FERA PIEREERE Published by Science Press (16 Donghuangchenggen North
H KR VI N Street, Beijing 100717, China)
b5 A MR AL 16 Y3 4 100717) Printed by Beijing Bei Lin Printing House
En 7| I o N E IR I Generally Distributed by Beijing Burcau for Distribution of
BAEITA [L»J\“i FIA AT o Newspapers and Journals
iT M &b ['] ?‘rlem: =] Domestically Distributed by All Local Post Offices in China
BB EIT AR DR B B AT Overscas Distributed by China International Book Trading
(. t 1399 1A RS 100044) Corporation (P.O.Box 399, Beijing 100044, China)
[SSN [M0-9825 | LB 823 _
oN 1l ?_mm: Z?fg:f :’446:‘; ©2007 Journal of SoftwarcMiARETA) FEft: 36.00 T
! -256 y =i Maod

% F K AT



