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Preface

Providing Quality of Service (QoS) in the Internet is currently the most chal-
lenging topic for researchers, industry and network providers. Now, the only
available service in the Internet is the best effort service, which assumes traffic
is processed as quickly as possible, but there is no guarantee as to timely or
actual delivery. On the other hand, there is pressure to offer new applications in
the Internet (like VoIP, videoconferencing, on-line games, e-commerce, etc.) but
this requires some packet transfer guarantees from the network (e.g., low packet
transfer delay, low packet losses). To meet these requirements, new architectures
for providing IP- based QoS in the Internet are proposed: Integrated Services
(IntServ) and Differentiated Services (DiffServ). However, these architectures
need some enhancements to provide adequate solutions for resource manage-
ment, signaling, traffic engineering, traffic handling mechanisms, etc.

In the European research community, a number of projects inside the Fifth
Framework Programme were addressed solving the above issues; among these
AQUILA (Adaptive Resource Control for QoS Using an IP-Based Layered Ar-
chitecture), CADENUS (Creation and Deployment of End-User Services in Pre-
mium IP Networks), and TEQUILA (Traffic Engineering for Quality of Service
in the Internet at Large Scale) are excellent examples. The main achievements
from these projects are the prototypes for fixed QoS IP networks. The extension
of these proposed solutions into the wireless environment is the next step.

The Workshop on Architectures for Quality of Service in the Internet, jointly
held with the Final AQUILA IST Seminar — Art-QoS 2003, was organized to
bring together researchers working on providing Quality of Service for IP-based
networks. The intention was to discuss architectural aspects and traffic control
mechanisms supporting end-to-end QoS.

The AQUILA project started in January 2000 with 12 partners from 6 Euro-
pean countries (Austria, Finland, Germany, Greece, Italy and Poland). The pro-
ject has defined a comprehensive framework for the support of QoS in IP-based
networks. The proposed solutions were implemented in the form of prototypes
and tested at the AQUILA trial sites in Helsinki, Vienna and Warsaw. During
the 2003 Workshop two special sessions devoted to AQUILA were held.

March 2003 Wojciech Burakowski
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Organization

The Art-QoS 2003 Workshop, jointly held with the Final AQUILA IST Seminar,
was organized by the Institute of Telecommunications, Warsaw University of
Technology, Poland.

Program Committee

Co-chairs
Wojciech Burakowski, Warsaw University of Technology, Poland
Berthold Koch, Siemens AG, Germany

Members

Jose Brazio, Telecommunications Institute, Lisbon, Portugal
Andrzej Dabrowski, Warsaw University of Technology, Poland
Franco Davoli, University of Genoa, Italy

Gerald Eichler, T-Systems Nova, Germany

Hermann Granzer, Siemens AG, Germany

Ulrich Hofmann, Salzburg Research, Austria

Heinrich Hussmann, Dresden University of Technology, Germany
Laszlo Jereb, Budapest University of Technology and Economics, Hungary
Yannis Karadimas, Q-Systems, Greece

Ilkka Norros, VI'T Information Technology, Finland

James Roberts, France Telecom R&D, France

Stefano Salsano, University of Roma “Tor Vergata,” Italy

Paulo de Sousa, European Commission

Phuoc Tran-Gia, University of Wuerzburg, Germany

Takovos S. Venieris, National Technical University of Athens, Greece
Manuel Villen Altamirano, Telefonica I4+D, Spain

Jozef Wozniak, Technical University of Gdansk, Poland



VIII Organization

Referees

A. Bak, WUT, Poland

A. Beben, WUT, Poland

C. Brandauer, SPU, Austria

J. Brazio, TIL, Portugal

W. Burakowski, WUT, Poland

D. Bursztynowski, WUT, Poland

T. Czachoérski, SUT, Poland

M. Dabrowski, WUT, Poland

F. Davoli, Univ. of Genoa, Italy

G. Eichler, T-Systems Nova, Germany
A. Elizondo, Telefonica I+D, Spain

T. Engel, Siemens AG, Germany

H. Hussmann, TUD, Germany

C. Jedrzejek, ITTI, Poland

S. Kaczmarek, GUT, Poland

Y. Karadimas, Q-Systems, Greece

D. Katzengruber, TAA, Austria

B. Koch, Siemens AG, Germany

S. Koehler, Univ. Wuerzburg, Germany

Local Organizing Committee

A. Bak, WUT, Poland

A. Beben, WUT, Poland

M. Dabrowski, WUT, Poland
M. Fudata, WUT, Poland

Sponsoring Institutions

U. Krieger, Univ. Frankfurt, Germany
J. Lubacz, WUT, Poland

K. Malinowski, WUT, Poland

M. Menth, Univ. Wuerzburg, Germany
J. Milbrandt, Univ. Wuerzburg,
Germany

M. Piéro, WUT, Poland

F. Ramon, Telefonica I+D, Spain

F. Ricciato, Univ. of Rome, Italy

J. Roberts, FT R&D, France

S. Salsano, Univ. of Rome, Italy

F. Stohmeier, SPU, Austria

A. Tomaszewski, WUT, Poland

M. Villen, Telefonica I+D, Spain

1. Venieris, NTUA, Greece

J. van der Wal, TNO, The Netherlands
J. Wozniak, GUT, Poland

H. Tarasiuk, WUT, Poland
E. Tarwacka, WUT, Poland

NASK — Research and Academic Computer Network, Poland

ATM S.A., Poland
DGT Sp. z o.0., Poland
IEEE Chapter 19, Warsaw, Poland



Table of Contents

Architectures for Next Generation Networks

The Evolving Telecommunications Network ....................... ...
Martin Potts

An IP QoS Architecture for 4G Networks ............ ... ... ... .....

Janusz Gozdecki, Piotr Pacyna, Victor Marques, Rui L. Aguiar,
Carlos Garcia, Jose Ignacio Moreno, Christophe Beaujean,
Eric Melin, Marco Liebsch

Integration of Mobility-, QoS-, and CAC-Management for Adaptive
Mobile Applications ... ...... ...t
Daniel Prokopp, Michael Matthes, Oswald Drobnik, Udo Krieger

Architectures and Services

A Control Architecture for Quality of Service and Resource
Allocation in Multiservice IP Networks ........ ... ... ... ... .. .......
Raffaele Bolla, Franco Davoli, Matteo Repetto

Control Plane Architecture for QoS in OBS Networks Using Dynamic
Wavelength Assignment. . ............oouiiiniiiiniinan.
Sungchang Kim, JinSeek Choi, Minho Kang

IP Services Market: Modelling, Research, and Reality..................
Piotr Arabas, Mariusz Kamola, Krzysztof Malinowski

Signalling

Prototype Implementation for the Analysis of SIP, RSVP and COPS
Interoperability .. ... ..
Tien Van Do, Barnabds Kdlmdn, Csaba Kirdly, Zsolt Pandi

Reinforcement Learning as a Means of Dynamic Aggregate QoS
Provisioning . .. ... ..
Nail Akar, Cem Sahin

Admission Control

Calculating End-to-End Queuing Delay for Real-Time Services
onan IP Network .. ... i e
Robert E. Kooij, Olaf Dsterbg, J.C. van der Wal



X Table of Contents

Admission Control Method Based on Effective Delay for Flows Using
EF PHB .o

Marcin Narloch, Sylwester Kaczmarek

QoS Provisioning for VoIP Traffic by Deploying Admission Control. .. ...
Hung Tuan Tran, Thomas Ziegler, Fabio Ricciato

AQUILA: Resource Control

Overview of the Project AQUILA (IST-1999-10077) ...................
Bert F. Koch, Heinrich Hussmann

Application Support by QoS Middleware .. .............. ... ... ......
Falk Kemmel, Sotiris Maniatis, Anne Thomas, Charilaos Tsetsekas

BGRP Plus: Quiet Grafting Mechanisms for Providing a Scalable
End-to-End QoS Solution ......... ... ..
FEugenia Nikolouzou, Petros Sampatakos, Lila Dimopoulou,
Stefano Salsano, Iakovos S. Venieris

AQUILA: QoS at Work

Measurement-Based Admission Control in the AQUILA Network and
Improvements by Passive Measurements .................cvuvneno...
Marek Dgbrowski, Feliz Strohmeier

An Implementation of a Service Class Providing Assured TCP Rates
within the AQUILA Framework ........... ... .. ... . ... . oo,
Christof Brandauer, Peter Dorfinger

Evaluation of the AQUILA Architecture: Trial Results for

Signalling Performance, Network Services and User Acceptance .........
Marek Dgbrowski, Gerald Fichler, Monika Fudata,
Dietmar Katzengruber, Tero Kilkanen, Natalia Miettinen,
Halina Tarasiuk, Michael Titze

MPLS Traffic Engineering

CSPF Routed and Traffic-Driven Construction of LSP Hierarchies. . ... ..
Michael Menth, Andreas Reifert, Jens Milbrandt

Load Balancing by MPLS in Differentiated Services Networks ..........
Riikka Susitaival, Jorma Virtamo, Samuli Aalto

Traffic Control Mechanisms

An Integrated Scheduling for Multiple Loss Priority Traffic in
E-PON OLT Switches .. ...t e
Myoung Hun Kim, Hong Shik Park



Table of Contents XI
Differentiation and Interaction of Traffic: A Flow Level Study .......... 276
Eeva Nyberg, Samuli Aalto

Application-Oriented Evaluation of Measurement Estimation ........... 291
Adam Wierzbicki, Lars Burgstahler

Author Index ... . . . . 305



	Architectures for Quality of Service in the Internet
	Preface
	Organization
	Table of Contents



