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Preface

IP is clearly emerging as the networking paradigm for the integration of the traf-
fic flows generated by a variety of new applications (IP telephony, multimedia
multicasting, e-business, ...), whose performance requirements may be extremely
different. This situation has generated a great interest in the development of tech-
niques for the provision of quality of service (QoS) guarantees in IP networks.
Two proposals have already emerged from the IETF groups IntServ and Diff-
Serv, but research and experiments are continuing, in order to identify the most
effective architectures and protocols. The Italian Ministry for University and
Scientific Research has been funding a research program on these topics, named
“Techniques for quality of service guarantees in multiservice telecommunication
networks” or MQOS for short, in the years 1999 and 2000.

At the end of its activity, the MQOS program has organized in Rome (Italy)
in January 2001 the International Workshop on QoS in Multiserevice IP Net-
works (QoS-IP 2001), for the presentation of high-quality recent research results
on QoS in IP networks, and the dissemination of the most relevant research
results obtained within the MQOS program.

This volume of the LNCS series contains the procedings of QoS-IP 2001,
including 2 invited papers as well as 26 papers selected from an open call. These
very high quality papers provide a clear view of the state of the art of the research
in the field of quality of service provisioning in multiservice IP networks, and we
hope that these proceedings will be a valuable reference for years to come.

The preparation of this volume has benefitted from the hard work of many
people: the MQOS researchers, the paper authors, the reviewers, and the LNCS
staff, Alfred Hofmann in particular. We wish to thank all of them for their
cooperation.

November 2000 Marco Ajmone Marsan
Andrea Bianco



Organization

QoS-IP 2001 is organized by the MQOS Program at University of Rome - La
Sapienza.

Program Committee

Marco Ajmone Marsan (chair)
Ian Akyildiz
Mohammad Atiquzzaman
Andrea Bianco
Chris Blondia
Pietro Camarda
Giovanni Cancellieri
Augusto Casaca
Philip Chimento
Giorgio Corazza
Franco Davoli
Edmundo de Souza e Silva
Clarence Filsfils
Luigi Fratta
Andrea Fumagalli
Mario Gerla
Stefano Giordano
Annie Gravey

Ibrahim Habib
Mounir Hamdi
Edward Knightly
Jean-Yves Le Boudec
Marco Listanti
Francesco Masetti
Giovanni Pacifici
Sergio Palazzo
Stephen Pink
George Polyzos
Balaji Prabhakar
Guy Pujolle
Gian Paolo Rossi
Jose Sole-Pareta
Osvaldo Telese
Phuoc Tran-Gia
Marc Vandenhoute

Local Organizing Committee

Andrea Baiocchi
Andrea Detti
Marco Listanti (chair)

Fabio Ricciato
Stefano Salsano
Luca Veltri

Sponsoring Institutions

Agilent Technologies, Italy
Alcatel, Italy
CSELT, Italy
Ericsson Lab, Italy
Infostrada, Italy
Marconi Communications, Italy
Siemens Information and Communication Networks, Italy



Table of Contents

Connection Admission Control I

Design and Implementation of Scalable Admission Control . . . . . . . . . . . . . . 1
Julie Schlembach (Rice University), Anders Skoe (Stanford University),
Ping Yuan (Rice University), and Edward Knightly (Rice University)

Analysis and Performance Evaluation of a Connection Admission Control
Scheme Based on the Many Sources Asymptotic . . . . . . . . . . . . . . . . . . . . . . . 17

Giulia Bernardini (University of Pisa), Stefano Giordano (University
of Pisa), Gregorio Procissi (University of Pisa), and Sandra Tartarelli
(University of Pisa)

Call Admission Control and Routing of QoS-Aware and Best-Effort Flows
in an IP-over-ATM Networking Environment . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Raffaele Bolla (University of Genova), Franco Davoli (University of
Genova), Mario Marchese (CNIT - Genova Research Unit), and
Marco Perrando (University of Genova)

Statistical Bounds

An Upper Bound to the Loss Probability in the Multiplexing of Jittered
Flows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

Marco Listanti (University of Roma, La Sapienza), Fabio Ricciato
(University of Roma, La Sapienza), and Stefano Salsano (CoRiTeL)

Novel Architectures for QoS Provisioning

SMART: A Scalable Multipath Architecture for Intra-domain QoS
Provisioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Srinivas Vutukury (University of Santa Cruz) and
Jose J. Garcia-Luna-Aceves (University of Santa Cruz)

Definition and Experimental Evaluation of an Architecture for Joint
Quality of Service Control in Multimedia Networks . . . . . . . . . . . . . . . . . . . . . 81

Franco Davoli (University of Genova), Daniele Luscardo (University of
Genova), Piergiulio Maryni (University of Genova), and Angelo Pietra
(University of Genova)

Quality-of-Service Guarantees for Multicast Traffic in Heterogeneous
Multi-service Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

Andrea Borella (University of Ancona), Giovanni Cancellieri
(University of Ancona), Elena Pagani (University of Milano), and
Gian Paolo Rossi (University of Milano)



X Table of Contents

Invited Paper

Resource Allocation and Admission Control Styles in QoS DiffServ
Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

Mario Gerla (UCLA), Claudio Casetti (Polytechnic of Torino),
Scott Seongwook Lee (UCLA), and Gianluca Reali (University of
Perugia)

QoS for Multicast Traffic

A Multicast Transport Service with Bandwidth Guarantees for Diff-Serv
Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

Elena Pagani (University of Milano), Gian Paolo Rossi (University of
Milano), and Dario Maggiorini (University of Milano)

Source Modelling

Modeling the Stationary Behavior of TCP Reno Connections . . . . . . . . . . . . 141
Claudio Casetti (Polytechnic of Torino) and Michela Meo (Polytechnic
of Torino)

A Markov Model for the Design of Feedback Techniques to Match Traffic
Specification Parameters in MPEG Video Sources . . . . . . . . . . . . . . . . . . . . . . 157

Francesco Cocimano (University of Catania), Alfio Lombardo
(University of Catania), and Giovanni Schembra (University of
Catania)

Intrastandard Hybrid Speech Coding for Adaptive IP Telephony . . . . . . . . . 173
Francesco Beritelli (University of Catania), Salvatore Casale
(University of Catania), Mario Francese (University of Catania), and
Giuseppe Ruggeri (University of Catania)

IP Telephony

Implementation of a Test-Bed for Telephony over IP: Architectural,
Theoretical, and Performance Issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

Marco De Luca (CSELT), Paolo Senesi (CSELT), and Francesca Cuomo
(University of Roma, La Sapienza)

Router and Switch Algorithms

Enhanced Weighted Round Robin Schedulers for Bandwidth Guarantees
in Packet Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205

Andrea Francini (Bell Laboratories, Lucent Technologies),
Fabio M. Chiussi (Bell Laboratories, Lucent Technologies),
Robert T. Clancy (Sycamore Networks), Kevin D. Drucker
(Bell Laboratories, Lucent Technologies), and Nasser E. Idirene
(Bell Laboratories, Lucent Technologies)



Table of Contents XI

Router Architectures Exploiting Input-Queued Cell-Based Switching
Fabrics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223

Marco Ajmone Marsan (Polytechnic of Torino), Andrea Bianco
(Polytechnic of Torino), Paolo Giaccone (Polytechnic of Torino),
Emilio Leonardi (Polytechnic of Torino), and Fabio Neri (Polytechnic
of Torino)

Packet Discard Schemes for Differentiated Services Networks with ATM
Switching Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239

Maurizio Casoni (University of Modena and Reggio Emilia)

Analysis and Simulation of WF2Q+ Based Schedulers: Comparisons and
Compliance with Theoretical Bounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255

Nicola Ciulli (Consorzio Pisa Ricerche) and Stefano Giordano
(University of Pisa)

Invited Paper

Requirements on the TCP/IP Protocol Stack for Real-Time
Communication in Wireless Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273
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