
HAL Id: hal-03200767
https://inria.hal.science/hal-03200767

Submitted on 16 Apr 2021

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Optical Network Design and Modeling
Anna Tzanakaki, Manos Varvarigos, Raul Muñoz, Reza Nejabati, Noboru

Yoshikane, Markos Anastasopoulos, Johann Marquez-Barja

To cite this version:
Anna Tzanakaki, Manos Varvarigos, Raul Muñoz, Reza Nejabati, Noboru Yoshikane, et al.. Optical
Network Design and Modeling: 23rd IFIP WG 6.10 International Conference, ONDM 2019, Athens,
Greece, May 13–16, 2019, Proceedings. Springer International Publishing, LNCS-11616, 2020, Lecture
Notes in Computer Science, 978-3-030-38084-7. �10.1007/978-3-030-38085-4�. �hal-03200767�

https://inria.hal.science/hal-03200767
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Lecture Notes in Computer Science 11616

Founding Editors

Gerhard Goos
Karlsruhe Institute of Technology, Karlsruhe, Germany

Juris Hartmanis
Cornell University, Ithaca, NY, USA

Editorial Board Members

Elisa Bertino
Purdue University, West Lafayette, IN, USA

Wen Gao
Peking University, Beijing, China

Bernhard Steffen
TU Dortmund University, Dortmund, Germany

Gerhard Woeginger
RWTH Aachen, Aachen, Germany

Moti Yung
Columbia University, New York, NY, USA

https://orcid.org/0000-0001-9619-1558
https://orcid.org/0000-0001-8816-2693


More information about this series at http://www.springer.com/series/7411

http://www.springer.com/series/7411


Anna Tzanakaki • Manos Varvarigos •

Raul Muñoz • Reza Nejabati •

Noboru Yoshikane • Markos Anastasopoulos •

Johann Marquez-Barja (Eds.)

Optical
Network Design
and Modeling
23rd IFIP WG 6.10 International Conference, ONDM 2019
Athens, Greece, May 13–16, 2019
Proceedings

123



Editors
Anna Tzanakaki
National and Kapodistrian
University of Athens
Athens, Greece

Manos Varvarigos
University of Patras
Patras, Greece

Raul Muñoz
Parc Mediterrani de la Tecnologia
Barcelona, Spain

Reza Nejabati
Merchant Venturers Building
Bristol, UK

Noboru Yoshikane
KDDI Research
Fujimino, Japan

Markos Anastasopoulos
Merchant Venturers Building
Bristol, UK

Johann Marquez-Barja
University of Antwerp - imec
Antwerp, Belgium

ISSN 0302-9743 ISSN 1611-3349 (electronic)
Lecture Notes in Computer Science
ISBN 978-3-030-38084-7 ISBN 978-3-030-38085-4 (eBook)
https://doi.org/10.1007/978-3-030-38085-4

LNCS Sublibrary: SL5 – Computer Communication Networks and Telecommunications

© IFIP International Federation for Information Processing 2020, corrected publication 2020
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book are
believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the editors
give a warranty, expressed or implied, with respect to the material contained herein or for any errors or
omissions that may have been made. The publisher remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

https://orcid.org/0000-0001-5660-3597
https://doi.org/10.1007/978-3-030-38085-4


Preface

It was an honor and a pleasure to welcome everyone to ONDM 2019, the 23rd edition
of the Optical Network Design and Modelling conference, which was held at the
National and Kapodistrian University of Athens, Greece, May 13–16, 2019.

ONDM 2019 focused on cutting-edge research in established areas of optical net-
working as well as their adoption in support of a wide variety of new services and
applications. This involved the most recent trends in networking, including 5G and
beyond, big data and network data analytics, cloud/edge computing, autonomic net-
working, artificial intelligence assisted networks, secure and resilient networks, etc.,
that drive the need for increased capacity, efficiency, flexibility, and adaptability in the
functions that the network can perform.

In this context new disaggregated optical network architectures were discussed,
exploiting and integrating novel multidimensional photonic technology solutions, as
well as adopting open hardware and software platforms relying on software defined
networking (SDN) and network function virtualization (NFV) to allow support of new
business models and opportunities.

Some of the thematic areas that were covered include:

• Novel and multidimensional optical network architectures
• Optical network control, management, and orchestration, including SDN and NFV

solutions
• Slicing, virtualization, and multitenancy techniques for optical networks
• Optical networking supporting low latency and high bandwidth network function

virtualization
• Optical and wireless network convergence, including radio-over-fiber access

networks
• Optical networks in support of intra-/inter-data center connectivity and cloud/edge

computing
• Artificial intelligence and data analytics techniques for optical networks
• Advances in optical network modeling and optimization
• Routing and spectrum assignment in fixed and flex-grid optical networks
• Novel optical node designs including disaggregation and open optical line systems
• Optical network availability, resilience, survivability, security, and privacy
• Optical networking in support of vertical industries
• Field trials and interoperability demonstrations of optical networks
• Techno-economic studies of optical networks with emphasis on 5G consideration

Some of the key take away messages of the conference include:

• The importance of network user increases, as armed with increasingly-capable
smart devices drive network level specifications and design/operation choices

– The concept of service is being expanded beyond the traditional end-user con-
text to a variety of end-user and operational services that are ICT or vertical
industry related



– This imposes the requirement for newer infrastructures, e.g., 5G, 6G and beyond
consisting of (optical) communication networks, (edge and cloud) data centers,
distributed network functions, etc., in order to become more agile and facilitate
more application-centric services with improved user experience

• Infrastructures equipped with additional/newer resources supporting higher band-
width and lower latency focusing only on the lower layers of the protocol stack are
not sufficient anymore

– Instead, novel, flexible, open, and scalable architectural approaches supporting
technology convergence, not only across network domains but also across
network and compute/storage domains, involving inter- and intra-Data Center
connectivity, are becoming essential

– Methods developing real-time network-, service-, and application-centric ana-
lytics, able to process huge volumes of data, adopting artificial intelligence and
machine-learning methods are needed to offer improved network and network
service performance as well as user-experience, in support of the vision of future
IT infrastructures

• Significant experimentation activities in real-life test-beds (5G UK) have already
provided proof of principle demonstrations of the use and potential of optical
networking in support of the new 5G and beyond network paradigm to facilitate
end-user services with emphasis in improved experience and quality of leaving

• Significant attention has been put towards resilience and security considerations in
the context of optical networking and the role optical technologies can play to
facilitate more resilient and secure future network infrastructures

ONDM 2019 was a single-track conference. The conference included two work-
shops, one industrial panel, and one summer school co-organized by the H2020 5G
PPP project 5G-PICTURE and the Erasmus Mundus programme SMARTNET:

• Workshop I: Optical Networking an enabler for 5G Solutions, Trials and
Demonstrators

• Workshop II: Optical Intra- and Inter- Data Center Networks
• Industry Panel: 5G in 2020 and beyond: reality check, rollout plans and path ahead

Attendance: 90 Attendees

May 2019 Anna Tzanakaki
Manos Varvarigos

Raul Muñoz
Reza Nejabati

Noboru Yoshikane
Markos Anastasopoulos
Johann Marquez-Barja

The original version of the book was revised: The affiliation of the volume editor Johann
Marquez-Barja has been corrected. The correction to the book is available at
https://doi.org/10.1007/978-3-030-38085-4_56
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