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Foreword 
Over recent years a considerable amount of effort has been devoted, both in industry and 
academia, towards the performance modelling, evaluation and convergence of multi-service 
networks of diverse technology, such as IP, ATM, MPLS, D-WDM, IPO, WLL, xDSL, Metro-
WDM, Gigabit Ethernet, WLAN, all-optical networks, Ad-hoc wireless networks as well as 
GSM, GPRS, UMTS & 4G mobile systems and beyond. However, many interesting and 
important performance engineering issues, such as those involving heterogeneous network 
architectures & technology integration, traffic engineering, management & congestion control 
as well as design & optimisation of access and multi-layer networks, need to be addressed 
and resolved before a global and wide-scale integrated broadband network infrastructure can 
be established for the efficient support of multimedia applications with different quality of 
service (QoS) guarantees. Of crucial importance is the design and engineering of the next 
and future generation (NG) Internets including the creation of generic evaluation platforms 
capable of measuring and validating the performance of heterogeneous networks and multi-
services interoperability. Moreover, robust quantitative methodologies and performance 
modelling tools are needed, such as those based on novel queueing network models (QNMs) 
and spatial modelling, in order to provide a theoretical underpinning leading to both credible 
and cost-effective exact and approximate algorithms for the performance prediction of 
heterogeneous networks and associated protocols.  

 



       The HET-NETs ’06 International Working Conference is concerned with the 
‘Performance Modelling and Evaluation of Heterogene ous Networks’  and organised 
under the auspices of the EU NoE Euro-NGI with the support and collaboration of other EU 
IST consortiums and reputable international academic and industrial organisations. The event 
aims to motivate fundamental theoretical & applied research into the performance modelling, 
analysis and engineering of evolving & converging multi-service networks of diverse 
technology and the next generation Internet (NGI). The conference is staged in association 
with the First NoE Euro-NGI PhD Course PERFORM-QNMs focusing on ‘Performance 
Engineering and Queueing Network Models (QNMs)’ . The NoE PhD course is available to 
research students of Euro-NGI partner labs as well as to those belonging to research units 
worldwide. A selective set of invited tutorials of HET-NETs ‘06, delivered by world experts in 
the field of networks and performance engineering; it also forms the academic content of the 
PhD course and, thus, provides a fruitful interaction between the HET-NETs ’06 and the 
PERFORM-QNMs. More specifically, 

1.  HET-NETs ’06 International Working Conference   

HET-NETs '06 is the fourth event organised under the auspices of the European 
Commission’s (EC) Network of Excellence (NoE) Euro-NGI, an essential part of the EC’s 
‘Broadband for All’ NoE Research Programme. The event focuses on the ‘Design and 
Engineering of the Next Generation Internet - Towards the Convergence of Multi-Service 
Networks’. The conference is staged in co-operation with other academic and industrial 
organisations worldwide including two major EU IST consortiums, namely, IASON focusing 
on the design and development of performance measurement platforms for heterogeneous 
networks and VITAL enabling the convergence of IP multimedia services over next 
generation networks technology. As with the earlier HET-NETs '03 - ’05 events, the Fourth 
International Working Conference HET-NETs '06 provides the friendly and informal working 
atmosphere in which experts and new researchers from industry and academia worldwide 
exchange novel ideas and establish new research initiatives. 

The HET-NETs ’06 Technical Programme consists of original research papers, invited 
tutorials and works-in-progress reviewing current state of progress and addressing state-of-
the-art research and technological developments in the field of performance modelling and 
evaluation of convergent multi-service heterogeneous networks and the NGI. The research 
papers cover the following technical themes: 

·  Traffic Modelling, Characterisation and Engineering 
·  Experimental Performance Validation and Measurement Platforms   
·  Broadband Access and TCP Performance Prediction 
·  Numerical, Simulation and Analytic Methodologies  
·  QNMs with Blocking, Switching QNMs 
·  Performance Modelling and Congestion Control 
·  Optimal Broadcasting and Multicasting Schemes 
·  Performance issues in Optical and Sensor Networks 
·  Performance Evaluation and Mobility Management in Wireless Networks  
·  Overlay and Wireless Ad-Hoc Networks  
·  End-to-End Quality of Service (QoS)  in Heterogeneous Networks 
·  Quality Feedback for Perceived Service Dependability 
·  Performance Related Security Mechanisms   

2.  PERFORM-QNMs ‘06 NoE Euro-NGI PhD Course   
 
The PERFORM-QNMs ‘06 Euro-NGI PhD Course is based on a selective set of tutorials of 
HET-NETs ’06 Working Conference. The course highlights a wide range of quantitative 
methodologies for analysing queueing networks models (QNMs) under various traffic patterns 
as applied into the performance evaluation, engineering and congestion control of networks of 
diverse technology. At the end of the course the PhD students should be able assess the 
suitability of alternative quantitative methodologies and analytic tools for complex queues and 



arbitrary QNMs and apply them, as appropriate, to enhance further the theoretical 
underpinning of research work in the context of their own PhD projects.  
 
The Academic Programme of PERFORM-QNMs ’06 includes the following HET-NETs ‘06 
Invited Tutorials: 

 
�  Queueing Networks and Response Time Distributions  
      Prof. Peter Harrison (Imperial College, London, UK) 
 
�  Queueing Networks  with Blocking: Analysis, Solutio n Algorithms and 

Properties  
Prof. Simonetta Balsamo (University Ca' Foscari of Venice, Italy) 

 
�  Discrete Time Queueing Networks  
      Prof. Mike Woodward (University of Bradford, UK) 

 
�  Switching Queueing Networks 

Prof. Vladimir Anisimov (Glaxo SmithKline, UK)  
 

�  Discrete-time Analysis of a Reservation-based Prior ity  Scheduling Mechanism  
Dr.  Stijn De Vuyst, Prof. Sabine Wittevrongel, Prof.  Herwig Bruneel 

            (University of Ghent, Belgium) 
 
�  Entropy Maximisation and Queueing Network Models  

Prof. Demetres Kouvatsos (University of Bradford, UK) 
 

�  A Direction towards the Generalisation of QBD Proce sses and Applications for 
Performance Evaluation 

             Prof. Tien Do (Budapest University of Technology and Economics, Hungary) 
             Dr. Ram Chakka (Memorial College of Engineering and Technology - RMCGET,   
             India) 
 

�  Qeueuing Networks with Wormhole Routing 
      Mrs. Salam Adli Assi and Prof. Demetres Kouvatsos (University of Bradford, UK) 

 
�  Spectral Expansion Solutions for Markov-Modulated  Queues  

Prof. Isi Mitrani (University of Newcastle, UK) 
 

�  Markov Processes and Renewal Theory Applications in to GE & mGE-type  
Queues 

             Dr. Sotiris Tantos, Prof. Demetres Kouvatsos and (University of Bradford, UK) 
 

�  Local Area Networks and Self-Similar Traffic  
Dr. Hadi Larijani (Glasgow Caledonian University, UK) 

 
�  Quality Feedback for Perceived Service Dependabilit y 
      Prof. Markus Fiedler (Blenkinge Institute of Technology, Sweden) 
 
�  Traffic Correlation   

Dr. Rod Fretwell (University of Bradford, UK) 
 

�  Simple Queues with Batch Renewal Input  
Dr. Rod Fretwell (University of Bradford, UK) 
 

�  Diffusion Approximation and Queueing Network Models  
      Prof. Tadeusz Czachorski (Polish Academy of Sciences, Poland) 

 
�  Performance Modelling of 4G Cellular Networks  

Dr. Yue Li (University of Swansea,UK)   
      Prof. Demetres Kouvatsos (University of Bradford, UK)  



 
�  The Search for QoS in Data Network: A Statistical A pproach 

             Prof. Maria Simon (Universidad de la Republica, Uruguay) 
 

�  Group Communication and Queueing Network Models 
Dr. Is-Haka Mkwawa and Prof. Demetres Kouvatsos 

 
�  Performance Modelling and Analysis of Interconnecti on Networks and Self-

Similar Traffic 
Dr. Geyong Min (University of Bradford, UK) 
 

�  Characterisation of Internet Traffic in Wireless Ne tworks 
      Dr. Bo Zhou (University of Surrey, UK) 

 
�  Performance of the Optical MAN Network 
      Dr. Nguyed Viet Hung, Prof. Tulin Atmaca (INSTITUT NATIONAL des   
     TELECOMMUNICATION, France) 

 
I wish to end this Foreword by expressing my deepest thanks, also on the behalf of the HET-
NETs '06 Advisory Board and members of the Programme Committees, to the following 
organisations: 
 

• The EU Network of Excellence (NoE) ‘Euro-NGI ’ - whose dissemination activities for 
spreading research excellence in Europe and worldwide includes the HET-NETs 
International Working Conference as one of its main Work-Packages; 

 
·      The EU IST project ‘VITAL ’ - Consortium includes Telekom Austria AG (Austria),  
          Teletel SA (Greece), Siemens AG (Germany), Alcatel SEL (Germany), Voiceglobe sprl       
           (Greece), Keletron (Greece), Solinet GmbH (Germany), Telefonica I+D (Spain), Tellas   
           SA (Greece), University of Patras, Greece), University of Bradford (UK); 
 
for their support and collaboration towards the staging of the HET-NETs ’06 Int. Working 
Conference and the PERFORM-QNMs ’06 PhD Course! My thanks are also extended to the 
other supporting organisations, namely 
 

• EPSRC - Engineering and Physical Sciences Research Council, BCS - British 
Computer Society: Performance Engineering Specialist Group;  

• IEE - Institute of Electrical and Electronic Engineers (U.K.); 

• INFORMS - Applied Probability Society (U.S.A); 

• European Commission - EU Mobile Networks Programme; 

• ACATS Forum, ATS Network Consortium Proprietary (EU); 

• Ericsson (Italy); 

• School of Informatics, University of Bradford (UK). 
 
Finally, my thanks are due to the 
 

�  Members of the Advisory Board and the Programme Committees of HET-NETs '06 
as well as other experts worldwide for their invaluable support as well as the authors 
of all selected papers for their excellent technical contributions and participation, and  

 
�  Staff and student members of the HET-NETs ’06 Local Committee for their great 

support and administrative assistance during the course of the organisation of the 
Working Conference and PERFORM-QNMs ’06 PhD Course.. 

 
Demetres Kouvatsos 
General Chair, HET-NETs '06 & PERFORM-QNMs ‘06 
September 2006 


