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Preface

The International Conference on Networking (ICNO1) is the first conference in its
series aimed at stimulating technical exchange in the emerging and important field of
networking. On behalf of the International Advisory Committee, it is our great
pleasure to welcome you to the International Conference on Networking. Integration
of fixed and portable wireless access into IP and ATM networks presents a cost
effective and efficient way to provide seamless end-to-end connectivity and
ubiquitous access in a market where demands on Mobile and Cellular Networks have
grown rapidly and predicted to generate billions of dollars in revenue. The
deployment of broadband IP - based technologies over Dense Wavelength Division
Multiplexing (DWDM) and integration of IP with broadband wireless access
networks (BWANS) are becoming increasingly important. In addition, fixed core
IP/ATM networks are constructed with recent move to IP/MPLS over DWDM. More
over, mobility introduces further challenges in the area that have neither been fully
understood nor resolved in the preceding network generation. This first Conference
ICNO1 has been very well perceived by the International networking community. A
total of 300 papers from 39 countries were submitted, from which 168 have been
accepted. Each paper has been reviewed by several members of the scientific
Program Committee.

The program covers a variety of research topics which are of current interest, such as
mobile and wireless networks, Internet, traffic control, QoS, switching techniques,
Voice over IP (VoIP), optical networks, Differentiated and Integrated services, IP and
ATM networks, routing techniques, multicasting and performance evaluation, testing
and simulation and modeling. Together with four tutorials and four Keynote
Speeches, these technical presentations will address the latest research results from
the international industries and academia and reports on findings from mobile,
satellite and personal communications on 3rd and 4th generation research projects
and standardization.

We would like to thank the scientific program committee members and the referees.
Without their support, the program organization of this conference would not have
been possible. We are also indebted to many individuals and organizations that made
this conference possible (Association "Colmar-Liberty", GAR CNRS ARP, Ministére
de la Recherche, Université de Haute Alsace, Ville de Colmar, France Telecom,
IEEE, IEE, IST, WSES). In particular, we thank the members of the Organizing
Committee for their help in all aspects of the organization of this conference.



VI Preface

We wish that you will enjoy this International Conference on Networking at Colmar,
France and that you will find it a useful forum for the exchange of ideas and results
and recent findings. We also hope that you will be able to spend some times to visit
Colmar, with its beautiful countryside and its major cultural attractions.

General Chair Technical Program Chair

Pascal LORENZ Guy OMIDYAR

University of Haute Alsace Center for Wireless Communications

IUT de Colmar, France National University of Singapore, SG
lorenz @ieee.org and Computer Sciences Corporation, USA

gomidyar@cwec.nus.edu.sg



International Scientific Committee

H. Abouaissa (France) - University of Haute Alsace

R. Addie (Australia) - University of Southern Queensland
K. Begain (UK) - University of Bradford

A. Benslimane (France) - University of Belfort-Montbeliard
B. Bing (Singapore) - Ngee Ann Polytechnic

A. Brandwajn (USA) - University of California Santa Cruz
J.P. Coudreuse (France) - Mitsubishi

J. Crowcroft (UK) - University College London

S. Fdida (France) - LIP6

E. Fulp (USA) - Wake Forest University

B. Gavish (USA) - Vanderbilt University

H. Guyennet (France) - University of Franche-Comte

Z. Hulicki (Poland) - University of Cracow

R. Israel (France) - IEEE

A. Jajszczyk (Poland) - University of Mining & Metallurgy
A. Jamalipour (Australia) - University of Sydney

S. Jiang (Singapore) - National University of Singapore

S. Karnouskos (Germany) - GMD FOKUS

G. Kesidis (USA) — Pennsylvania State University

D. Khotimsky (USA) - Lucent Bell Labs

D. Kofman (France) - ENST Paris

S. Kota (USA) - Lockeed Martin

D. Kouvatsos (UK) - University of Bradford

S. Kumar (USA) - Ericsson

G.S. Kuo (Taiwan) - National Central University

F. Le Faucheur (France) - Cisco

M. Lee (Korea) - Dongshin University

P. Lorenz (France) - University of Haute Alsace

Z. Mammeri (France) - University of Toulouse

N. Mastorakis (Greece) - Military Institutions of University Education
H. Mouftah (Canada) - Queen's University

G. Omidyar (USA) - Computer Sciences Corp. (Program Chair)
J.J. Pansiot (France) - University of Strasbourg

M. Potts (Switzerland) - Martel

G. Pujolle (France) - University of Versailles-Saint-Quentin
S. Rao (Switzerland) - Ascom

A. Reid (UK) - British Telecom

S. Ritzenthaler (France) - Alcatel

P. Rolin (France) - ENST Bretagne

D. Sadok (Brazil) - Federal University of Pernambuco

R. Saracco (Italy) - CSELT

G. Swallow (USA) - Cisco

H. Tobiet (France) - Clemessy

M. Trehel (France) - University of Franche-Comte



VIII Organization

V.A. Villagra (Spain) - University of Madrid
E. Vazquez Gallo (Spain) - University of Madrid
O. Yang (Canada) - University of Ottawa



Table of Contents Part II

Mobility Management

Dynamic Resource Management Scheme for Multimedia Services

in Wireless Communication NetwWorks .........cccccccovevviiniiiniiiiiiinini
D.-E. Lee, Chungwoon University, Korea ; B.-J. Lee, J.-W. Ko, Y.-C. Kim,
Chonbuk National University, Korea

An Adaptive Handover-Supporting Routing Method

for ATM Based Mobile Networks, and Its Adaptation to IP Scenarios ..............
S. Szabo, S. Imre, Budapest University of Technology and Economics,
Hungary

Location Stamps for Digital Signatures:

A New Service for Mobile Telephone Networks .........ccccccevciiviiiiiiiininiincnininne
M. Kabatnik, University of Stuttgart, Germany ; A. Zugenmaier, University of
Freiburg, Germany

A New Method for Scalable and Reliable Multicast System
fOr MODIle NEEWOTKS ..c..eeurerieririiiinieeteiesitecse et cassns e nnns
M. Hayashi, Hitachi Europe, France ; C. Bonnet, Institute Eurecom, France

An Adaptive Mobility Management Scheme to Support Internet Host Mobility
M. Woo, Sejong University, Korea

TCP Analysis

Modeling and Analysis of TCP Enhancement over Heterogeneous Links ..........
M. Liu, N. Ehsan, University of Michigan, USA

TCP Throughput Guarantee Using Packet Buffering ..........ccccoovviiinininnninncns
S. Choi, C. Kim, Seoul National University, Korea

Modular TCP Handoff Design in STREAMS-Based TCP/IP Implementation ...
W. Tang, L. Cherkasova, L. Russell, Hewlett Packard Labs., USA ;
M.W. Mutka, Michigan State University, USA

An Efficient TCP Flow Control and Fast Recovery Scheme
fOr LOSSY NEtWOTKS ...oovviiiiiiiriieiiiiiicitciee e
H.Y. Liao, Y.C. Chen, C.L. Lee, National Chiao Tung University, Taiwan

Bandwidth Tradeoff between TCP and Link-Level FEC ........ooovvvveeieiiivveveeeenn..
C. Barakat, E. Altman, INRIA, France

11

20

31

41

51

61

71

82

97



X  Table of Contents

QoS (I

Supporting QoS for Legacy AppliCations ...........cceeeeveiririenerienieneeieeeneeenens
C. Tsetsekas, S. Maniatis, 1.S. Venieris, National Technical University of
Athens, Greece

An Open Architecture for Evaluating Arbitrary Quality of Service Mechanisms
N SOftWAre ROULETS ....eovveriieeiieiieiierteetee ettt s e s ens
K. Wehrle, University of Karlsruhe, Germany

Measurement-Based IP Transport Resource Manager Demonstrator ..................
V. Rdisdinen, Nokia Research Center, Finland

Packet-Size Based Queuing Algorithm for QoS Support .........cccceveeiivcicinicnenns
M.C. Choi, H.L. Owen, Georgia Tech Research Institute, USA ; J. Sokol,
Siemens AG, Germany

Backbone Network Design with QoS Requirements .........c.cccoecveeviienriierninieniennne.
H.-H. Yen, F.Y-.S. Lin, National Taiwan University, Taiwan

Ad Hoc Networks

A Multi-path QoS Routing Protocol in a Wireless Mobile ad Hoc Network ......
W.-H. Liao, National Central University, Taiwan ; Y.-C. Tseng, National
Chiao-Tung University, Taiwan ; S.-L. Wang, J.-P. Sheu, National Central
University, Taiwan

Study of a Unicast Query Mechanism for Dynamic Source Routing
in Mobile ad HOC NEtWOIKS .......ccovviiiriiiiieeiiiiriieecciieeeecsnneeeeesevneeeeeeesirrseeeeeeanns
B.-C. Seet, B.-S. Lee, C.-T. Lau, Nanyang Technological University, Singapore

Ad-hoc Filesystem:
A Novel Network Filesystem for Ad-hoc Wireless Networks .........ccccceceeiincnne
K. Yasuda, T. Hagino, Keio University, Japan

A Review of Current On-demand Routing Protocols ...........cceceveivievinicnennenns
M. Abolhasan, T. Wysocki, University of Wollongong, Australia ;
E. Dutkiewicz, Motorola Australia Research Centre, Australia

Security
Construction of Data Dependent Chaotic Permutation Hashes

to Ensure Communications INtegrity ..........cccocooeviiiiiiiiiiiiniiiiccccecn,
J. Scharinger, Johannes Kepler University, Austria

137

196



Table of Contents ~ XI

Secure Communication: A New Application for Active Networks ..........cc......... 206
M. Giinter, M. Brogle, T. Braun, University of Berne, Switzerland

Deployment of Public-Key Infrastructure in Wireless Data Networks ............... 217
A.K. Singh, Infosys Technologies Limited, India

A Scalable Framework for Secure Group Communication ...........ccccceceevevueennne 225
L.-C. Wuu, H.-C. Chen, National YunLin University, Taiwan

Authenticating Multicast Streams in Lossy Channels

Using Threshold Techniques ..ot 239
M. Al-Ibrahim, University of Wollongong, Australia ; J. Pieprzyk, Macquarie
University, Australia

QoS (II)

Tuning of QoS Aware Load Balancing Algorithm (QoS-LB)

for Highly Lioaded Server CIUSIers: «quiissessosssesssssmssssnssassosessossassssssssssnisvsinasiass 250
K. Kaario, Honeywell Industrial Automation & Control, Finland ;

T. Himdldinen, J. Zhang, University of Jyvdskyld, Finland

The Incremental Deployability of Core-Stateless Fair Queuing .............ccoeveneneee 259
Y. Blanpain, H.-Y. Hsieh, R. Sivakumar, Georgia Institute of Technology, USA

A New IP Multicast QoS Model on IP Based Networks ........cccceecvevviiviiiiniicnnnn. 268
H.S. Eissa, T. Kamel, Electronics Research Institute, Egypt

Integrated Management of QoS-Enable Networks Using QAME ....................... 277
L. Zambenedetti Granville, L M. Rockenbach Tarouco, M. Bartz Ceccon,
M.J. Bosquiroli Almeida, Federal University of Rio Grande do Sul, Brazil

On Web Quality of Service: Approaches to Measurement
of End-to-End Response Tie usiscmsassssiomimisiinissssossisssassonsosnssens sussusssnsss 291
M. Tsykin, Fujitsu Australia Limited, Australia

MPLS

Path Computation for Traffic Engineering in MPLS Networks .........cccccceveennne. 302
G. Banerjee, D. Sidhu, University of Maryland, USA

Minimum Regret Approach to Network Management under Uncertainty
with Applications to Connection Admission Control and Routing ..........c.......... 309
V. Marbukh, National Institute of Standards and Technology, USA



XII  Table of Contents

MPLS Restoration Scheme Using Least-Cost Based Dynamic Backup Path ......
G. Ahn, Electronics and Telecommunications Research Institute, Korea ;
W. Chun, Chungnam National University, Korea

Connection Management in MPLS Networks Using Mobile Agents ..................
S. Yucel, Marconi Communications, USA ; T. Saydam, University of Delaware,
USA

General Connection Blocking Bounds and an Implication of Billing

for Provisioned Label-Switched Routes in an MPLS Internet Cloud ..................
G. Kesidis, Pennsylvania State University, USA ; L. Tassiulas, University of
Maryland, USA

Switches

FPCF Input-Queued Packet Switch for Variable-Size Packets ............ccccecueeee.
P. Homan, J. Bester, University of Ljubljana, Slovenia

A Cost-Effective Hardware Link Scheduling Algorithm

for the Multimedia Router (MMR) .....ccceiriuiiiniiieiniieeeniieeniesesressieesssiaeesie e siens
M.B. Caminero, C. Carrién, F.J. Quiles, University of Castilla-La Mancha,
Spain ; J. Duato, Polytechnical University of Valencia, Spain ;

S. Yalamanchili, Georgia Institute of Technology, USA

The Folded Hypercube ATM SWitChes .........cccocvvvininiiniiniiiiiiiiiiiiincicciine
J.S. Park, N.J. Davis 1V, Virginia Polytechnic Institute and State University,
USA

Open Software Architecture for Multiservice Switching System ...........c.ccccceee.
H.-J. Park, Y.-I. Choi, B.-S. Lee, K.-P. Jun, Electronics & Telecommunication
Research Institute, Korea

A Multicast ATM Switch Based on PIPN ........ccocovviiiiiiiininiiiiicneei
S.F. Oktug, Istanbul Technical University, Turkey

CORBA

Concurrent Access to Remote Instrumentation

in CORBA-Based Distributed Environment .............cccoeeevviiiiiniiiicnncnniincninnnn
A. Stranjak, Lucent Technologies, Ireland ; D. Kovacié, I. Cavrak, M. Zagar,
University of Zagreb, Croatia

Design and Implementation

of CORBA-Based Integrated Network Management System ..........ccccceeveeuiennene
J.-H. Kwon, HyComm Incorporated, USA ; J.-T. Park, Kyungpook National
University, Korea



Table of Contents

Framework for Real-Time CORBA Development ..........c.cccceeeriiiiincnecinnenene
Z. Mammeri, J. Rodriguez, University of Toulouse, France ;
P. Lorenz, IUT de Colmar, University of Haute Alsace, France

Development of Accounting Management Based Service Environment

in Tina, Java and Corba ArChiteCtures ........cccvvviiivivereereririieeeeeerreeeeecreeeeeeraneee e
A. Sekkaki, University Hassan 11, Morocco ; L.M. Cdceres Alvarez,

W. Tatsuya Watanabe, C. Becker Westphall, Federal University of Santa
Catarina, Brazil

A QoS System for CaTV NEtWOLKS: ...couvcssissssosmssuosusssmsonssssusssossasnssossnissesiosssons
J. Leal, J.M. Fornés, University of Sevilla, Spain

Mobile Agents

Towards Manageable Mobile Agent Infrastructures .............ccccoecvivvieieniniinnnnne.
P. Simdes, P. Marques, L. Silva, J. Silva, F. Boavida, University of Coimbra,
Portugal

Dynamic Agent Domains in Mobile Agent Based Network Management ..........
R. Sugar, S. Imre, Technical University of Budapest, Hungary

Networking in a Service Platform Based on Mobile Agents .............cccovciiieiinne
M. Palola, VTT Electronics, Finland

Realizing Distributed Intelligent Networks

Based on Distributed Object and Mobile Agent Technologies .........cccccecveuiuinene
M.K. Perdikeas, O.1. Pyrovolakis, A.E. Papadakis, 1.S. Venieris, National
Technical University of Athens, Greece

ATM Networks (I)

A New Cut-Through Forwarding Mechanism

for ATM Multipoint-to-Point CONNECIONS ........ccceevvirrerieriiiieiiiiiniece e
A. Papadopoulos, Computers Technology Institute, Greece ;

T. Antonakopoulos, V. Makios, University of Patras, Greece

Cell-by-Cell Round Robin Service Discipline for ATM Networks ........cccc.cu...
H.M. Mokhtar, R. Pereira, M. Merabti, Liverpool John Moores University, UK

Delay and Departure Analysis of CBR Traffic in AAL MUX
with Bursty Background Traffic ..........cccocvvininiininiiininiiinicncice
C.G. Park, D.H. Han, Sunmoon University, Korea

Virtual Path Layout in ATM Path with Given Hop Count ...........cccccccviiniiininnns
S. Choplin, INRIA, France

X1

422

438

488



XIV  Table of Contents

Simulation-Based Stability of a Representative, Large-Scale ATM Network

for a Distributed Call Processing ArchiteCture ...........cooeeveenienenneinenicnienciiene 538
R. Citro, Intel Corporation, USA ; S. Ghosh, Stevens Institute of Technology,

USA

Voice over IP (I)

Proposed Architectures for the Integration of H.323 and QoS over IP Networks 549
R. Estepa, J. Leal, J.A. Ternero, J.M. Vozmediano, University of Sevilla, Spain

Third-Party Call Control in H.323 Networks — A Case Study .........cccoovevennnines 559
A. Miloslavski, V. Antonov, L. Yegoshin, S. Shkrabov, J. Boyle, G. Pogosyants,
N. Anisimov, Genesys Telecommunication Labs, USA

Measurement-Based MMPP Modeling of Voice Traffic in Computer Networks
Using Moments of Packet Interarrival TIMeS ........ocoeiiininiiiiiiiiinins 570
N.S. Kambo, D.Z. Deniz, T. Igbal, Eastern Mediterranean University, Turkey

Evaluation of End-to-End QoS Mechanisms in IP Networks .........cccocoeeeiiieinnns 579
F.A. Shaikh, S. McClellan, University of Alabama at Birmingham, USA

Web-Enabled Voice over IP Call Center .........coccevuiiniiiiiiiiennieinieiiencceineneens 590
S. Kuhlins, University of Mannheim, Germany ; D. Gutacker, OSI mbH,
Germany

Active Networks

ANMP: Active Network Management Platform
for Telecommunications APpPliCAtiONS .......ccccceviriirieiriienieninenene e 599
W.-K. Hong, M.-J. Jung, Korea Telecom, Korea

An Active Network Architecture: Distributed Computer or Transport Medium . 612
E. Hladkd, Z. Salvet, Masaryk University, Czech Republic

An Active Network for Improving Performance of Traffic Flow 620
over Conventional ATM SEIVICE .....cccveeeriiieieriiiieiiiiires et srnee e nrnee e

E. Rashid, T. Araki, Hirosaki University, Japan ; T. Nakamura, Tohoku

University, Japan

An Active Programmable Harness
for Measurement of Composite Network States ..........ccooeviiviivinvenininiinincnn 628
J.I. Khan, A.U. Haque, Kent State University, USA

Protocol Design of MPEG-4 Media Delivery with Active Networks ................. 639
S. Go, J.W. Wong, University of Waterloo, Canada ; Z. Wu, Bond University,
Australia



Table of Contents

ATM Networks (II)

Prediction and Control of Short-Term Congestion in ATM Networks
Using Artificial Intelligence Techniques .......cc.ooveveiiiiiiiiiiiiiiiiiiis
G. Corral, A. Zaballos, J. Camps, J.M. Garrell, University Ramon Llull, Spain

Monitoring the Quality of Service on an ATM Network Carrying MMB
Traffic Using Weighted Significance Data ...........ccccoeviirenniiinicnenencnicnieieienns
A.A.K. Mouharam, M.J. Tunnicliffe, Kingston University, UK

ATM Traffic Prediction

Using Artificial Neural Networks and Wavelet Transforms ...........cccccoooeeieiiie.
P. Solis Barreto, Catholic University of Goids, Brazil ; R. Pinto Lemos,
Federal University of Goids, Brazil

Threshold-Based Connection Admission Control Scheme in ATM Networks:
A SIMulation StUAY .iiassississiainssississmsinmi et sisrioss
X. Yuan, North Carolina A & T State University, USA ; M. Ilyas, Florida
Atlantic University, USA

ABR Congestion Control in ATM Networks Using Neural Networks ...............
K. Dimyati, C.O. Chow, University of Malaya, Malaysia

Voice over IP (IT)

An Architecture for the Transport of IP Telephony Services ........cccccvevvuieiinncn.
S. Guerra, J. Vinyes, D. Ferndndez, Technical University of Madrid, Spain

Architectural Framework for Using Java Servlets in a SIP Environment ...........
R. Glitho, R. Hamadi, R. Huie, Ericsson Research Canada, Canada

A Practical Solution for Delivering Voice over IP ........cccccceeciiiiiiiiiiiiiiiiiinnnns
S. Milanovic, Serco Group plc, Italy; Z. Petrovic, University of Belgrade,
Yugoslavia

QoS Guaranteed Voice Traffic Multiplexing Scheme over VoIP Network
USING DIffSEIV ..coveriiiiiiiiiiiinincctctn e
E.-J. Ha, J.-H. Kwon, J.-T. Park, Kyungpook National University, Korea

VoIP over MPLS Networking Requirements ...........ccocceevevirnviviinniiinenineneennens
J.-M. Chung, Oklahoma State University, USA ; E. Marroun, H. Sandhu, Cisco
Systems, USA ; S.-C. Kim, Oklahoma State University, USA

XV

648

658

668

677

687

697

707

717

726

735



XVI  Table of Contents

Video Communications

A System Level Framework for Streaming 3-D Meshes over Packet Networks .
G. Al-Regib, Y. Altunbasak, Georgia Institute of Technology, USA

Techniques to Improve Quality-of-Service in Video Communications
via Best BIfort NEIWOTKS.: «usesssossisssssusrsssmsmsssenasssesosssnssssssssssioses nemieasssssssinseosss
B.E. Wolfinger, M. Zaddach, Hamburg University, Germany

Simulation of a Video Surveillance Network

Using Remote Intelligent Security Cameras ..........cccoovvveeieinieineninineeeceeenns
J.R. Renno, M.J. Tunnicliffe, G.A. Jones, Kingston University, UK ;

D.J. Parish, Loughborough University, UK

Cooperative Video Caching for Interactive and Scalable VoD Systems .............
E. Ishikawa, C. Amorim, Federal University of Rio de Janeiro, Brazil

Optimal Dynamic Rate Shaping for Compressed Video Streaming ....................
M. Kim, Y. Altunbasak, Georgia Institute of Technology, USA

ATM Networks (IIT)

IP Stack Emulation over ATM ......cccooviiineniiieieninieiiieseeceenneeiesee e snsennens
L.G. Goossens, LM. Goossens, Free University of Brussels, Belgium

ATM Network Restoration
Using a Multiple Backup VPs Based Self-Healing Protocol ..........cccceiiiiinenen.
S.N. Ashraf, INT, France ; C. Lac, France Télécom R&D, France

A New Consolidation Algorithm for Point-to-Multipoint ABR Service

iN ATM NEtWOTKS ...ccuviiviiiiiiiiiniiicicieni e
M. Shamsuzzaman, A.K. Gupta, B.-S. Lee, Nanyang Technological University,
Singapore

Experimental TCP Performance Evaluation

on DiffServ Assured Forwarding over ATM SBR Service ........cccocevveriicnininnes
S. Ano, T. Hasegawa, KDDI R&D Laboratories Inc, Japan ; N. Decre, ENST,
France

PMS: A PVC Management System for ATM Networks .......cccooveevviiinniniiinnnns
C. Yang, S. Phan, National Research Council of Canada, Canada

745



