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Message from the General Chair

It is my pleasure to welcome you to the 8th International Workshop on the 
Design of Reliable Communication Networks DRCN 2011, which is a forum 
for presenting research results and new challenges in the area of reliability 
and survivability of communication networks and services. It brings 
together experts from industry, governments, and academia. This year, the 
conference is organized in Krakow, Poland. This event follows seven earlier 
successful conferences held in: Bruges, Belgium; Munich, Germany; 
Budapest, Hungary; Banff, Alberta, Canada; Ischia, Italy; La Rochelle, France; 
and Washington, DC, USA.

At DRCN 2011, as in the previous conferences, we have a very strong 
technical program, covering topics ranging from equipment and 
technology for survivability to techniques for robust networks design. The 
DRCN TPC Chairs Piotr Cho³da from AGH University of Science and 
Technology and Bjarne E. Helvik from Norwegian University of Science and Technology have worked 
very hard with the entire program committee to select the strong set of papers you will see presented 
during the conference.

We are fortunate to have Dr. Dominic A. Schupke, from Nokia Siemens Networks in Munich, Germany, 
and Prof. Piet Demeester from Ghent University, Belgium, to deliver the keynote speeches. The first 
speaker will present a vision on future network planning of transport networks while the second will 
give an overview of the main research issues in the area of green networks and the associated resilience 
problems. Our invited distinguished speaker, Dr. Robert Doverspike, Executive Director of Network 
Evolution Research at AT&T Labs, will concentrate on the most interesting aspects of network 
restoration.

This conference would not exist without the leadership of the DRCN Steering Committee. I would like to 
express my sincere thanks to its chair Piet Demeester as well as Prosper Chemouil whose help and advice 
cannot be overestimated. I wish to also thank all the members of the organizing committee, who did a 
wonderful job. I thank the authors, presenters and speakers for selecting this conference to disseminate 
their work and share their valuable opinions and ideas. We hope that you will enjoy the numerous 
networking opportunities and fruitful discussions with your colleagues.

I would like to express my gratitude to the Department of Telecommunications of AGH University of 
Science and Technology, Krakow, Poland and NTNU – Norwegian University of Science and Technology, 
Trondheim, for their help in organizing this conference. The organization of DRCN 2011 would not be 
possible without support of several companies, most notably Comarch and TP (Polish Telecom).

I wish you a rewarding and enjoyable time at the conference. And I do hope that you will have the 
opportunity to visit the beautiful city of Krakow while you are here. Welcome to DRCN 2011! 

Andrzej Jajszczyk
Department of Telecommunication
AGH University of Science and Technology
Krakow, Poland

Andrzej Jajszczyk



Greetings from the DRCN 2011
Technical Program Committee Chairs

Bjarne E. Helvik

Piotr Cho³da

Bjarne E. Helvik
Department of Telematics
Norwegian University of Science and Technology
Trondheim, Norway

Piotr Cho³da
Department of Telecommunication
AGH University of Science and Technology
Krakow, Poland

On behalf of the DRCN 2011 Technical Program Committee we are pleased 
to welcome you to the Eighth International Workshop on the Design of 
Reliable Communication Networks . Welcome to Krakow, Poland!

This year, our conference attracted 42 submissions from all over the world. 
As expected, they covered different aspects of network design in the 
context of resilience to failures, but a focus on optimized planning of 
resources was predominating. Almost all submissions were of a very good 
quality and presented up-to-date results. We noted that DRCN has a 
dedicated group of researchers that once again submitted their excellent 
research results to our workshop.

Each paper was assessed by a group of at least three qualified experts from 
our Technical Program Committee or their colleague reviewers, with 
average number of 4.3 reviews per paper. The papers were mainly scored 
for their technical merit and correctness as well as originality and novelty. 
Finally, 26 papers were accepted for presentation at the conference and to 
be published in the proceedings. Two of them are invited industrial papers.

Due to the number of excellent papers, reporting on research results that 
should reach a larger audience, we will prepare a special issue of Computer 
Communications Journal on topics tightly related to this year's DRCN. All 
authors are invited to submit extended versions of their papers.

To appreciate the outstanding quality of some papers we decided to 
nominate the four papers with the best scores to DRCN 2011 Best Paper Award:

A Network Protection Design Model and A Study for Three-Layer Networks,  Iyad Katib, Deep Medhi 
Logical Topology Survivability in IP-over-WDM Networks: Survivable Lightpath Routing for Maximum 
Logical Topology Capacity and Minimum Spare Capacity Requirements, Tachun Lin, Zhili Zhou, 
Krishnaiyan Thulasiraman
Spare Capacity Allocation using Shared Backup Path Protection for Dual Link Failures, Victor Yu Liu, 
David Tipper
Optimizing IGP Link Costs for Improving IP-level Resilience, Gabor Retvari, Levente Csikor, Janos 
Tapolcai,  Gabor  Enyedi,  Andras  Csaszar

The winner will be chosen on he basis of the final version of the paper and its oral presentation given 
during the conference.

We are grateful to the keynote speakers, Dominic Schupke and Piet Demeester as well as the invited 
speaker, Robert Doverspike, who have prepared presentations on most interesting aspects of today's 
networks. The engagement and effort of Kurt Tutschku and Piet Van Mieghem, who agreed to give 
tutorials to our attendees, is also highly appreciated.

We would also like to express our thanks to all TPC members and external reviewers for their valuable 
time, hard work, and insightful opinions. This made a selection of high quality papers for presentation at 
the conference possible, presenting current trends and latest achievements in the area of design of 
fault-resilience networks.

Likewise, we appreciate the authors of all submitted and presented papers. We are happy that many of 
them are with our workshop for so many years and now support the event in Krakow!
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Tutorials

Virtualization and Network Virtualization are technologies that allow the 
independence and simultaneous operation of multiple logical systems on a 
single physical platform, e.g. multiple virtual PCs may be executed on a 
single machine or multiple overlay networks may be embedded in a single 
physical substrate. Moreover, Network Virtualization permits distributed 
participants to create almost instantly their own network with application-
specific naming, routing, and resource management mechanisms such as 
server virtualization enables users to use even a whole computing center 
arbitrarily as their own personal computer. Therefore, network virtualization 
has received recently tremendous attention since it is expected to be one of 
the major paradigms for the Future Internet as proposed by numerous 
international initiatives on future networks, e.g. PlanetLab (USA, International), GENI (USA), CoreLab 
(JAPAN), OneLab2 (Europe), and G-Lab (Germany).
The aim of this tutorial is to provide an introduction into the concepts of virtualization and network 
virtualization and to outline how use these concepts might support resilience in future networks. The 
tutorial we will split into six parts.
First, we provide an introduction into the various modes of virtualization (sharing vs. aggregation). After 
that, we outline the major techniques and mechanisms for virtualization such as paravirtualization, 
virtual machine monitors (VMMs) and scheduling mechanisms. Subsequently, we discuss the parallel of 
virtualization and resilience. Next, we enhance the virtualization to the concept of network 
virtualization. Afterwards, we will provide practical examples for network virtualization (including 
concepts for link-, router-, service virtualizations), outline their performance requirements, and provide 
performance models, e.g. for resource pooling. Finally, we discuss initial approaches for using 
virtualization and networks virtualization for improving resilience and address challenges and potential 
pitfalls (i.e. what should be avoided) in building resilient/dependable services with virtualization.

Kurt Tutschku

Virtualization and Network Virtualization — Building Blocks for 
Resilience in Future Networks

Our society depends more strongly than ever before on large, complex 
networks such as transportation networks, telephone networks, the 
Internet, social networks and power grids, while our health needs 
understanding of biological networks (metabolic, DNA, brain networks). 
Surely, we are surrounded by complex networks, but, do we understand how 
they really operate? Around about 2000, several remarkable, quite universal 
phenomena in complex networks gave birth to a new wave of research that 
is still continuing and expanding from physics, mathematics to engineering, 
biology, medical sciences, social sciences, and even finance.
In this tutorial, we first discuss our current understanding of complex 
networks, how they are represented, what the universal properties are, and 
what tools do we have to describe them. Next, we concentrate on the theme of robustness of complex 
networks by posing the general high-level question “given a network, is it good?” If not, what need to be 
changed to achieve the desired level of robustness. The definition of “good”, “robust” is, of course, related 
to the purpose of the network. Network metrics (topological, spectral and service-related) will be 
discussed. We will sketch why a general framework to compute network robustness is still lacking, while 
at the same time, the social demand for robust networks increases (due to our increasing dependability 
on networks, terrorism, cybercrime, etc.) Finally, we will apply the devices of complex network theory to 
some case studies of real-world networks.

Piet Van Mieghem

Robustness of Complex Networks
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Invited Talk

The talk provides a vision on the future network planning of transport 
networks and indicates supporting steps and trends toward it. Network 
planning has to face a multiplicit y of optical and electrical technologies that 
are treated in a multilayer constellation across core, metro, mobile backhaul, 
access, and datacenter areas.
The network planner's environment includes a rich set of means to address 
regular cases and a platform to tailor to special tasks, using an adaptive 
visualization, interaction interfaces, and a knowledge database. The 
environment has seamless integration with operations such as control and 
management plane, an interface to surrounding databases using 
standardized description languages, and access to advanced entities for fast 
processing (clouds, special chips,...). These entities open the floor for 
sophisticated computation methods to reach provable optimality and high modeling precision.
The total cost of ownership (TCO) of the analyzed scenarios can be easily estimated, using advanced 
uncertainty modeling, and complete network report can be issued for the concrete planning tasks. The 
interaction with operations (e.g. data from the control plane) and the modeling of operational 
conditions (e.g. routing policies) enable close-to-reality solutions and avoid inconsistencies.

Planning of Transport Networks — A Vision

Dominic Schupke

In this keynote presentation, the growing importance of energy-efficiency 
in today’s and tomorrow’s communication networks will be highlighted and 
some promising directions for improvement and research challenges will be 
highlighted. The presentation will also highlight problems related to 
network and infrastructure resilience. The dependence on renewable 
energy resources such as wind and solar power for instance, which are 
typically capricious in nature, can have a large impact on the availability of 
the network and the end devices directly fed by these renewable sources. 
Carbon footprint comparisons, taking into account the full life cycle of 
involved equipment, will shed a light on the desirability of such network and 
energy scenarios.

Green Networking and Resilience

Piet Demeester

Network restoration is a common approach telecommunications carriers 
use to provide a desired level of network reliability. Restoration is defined as 
the process of rerouting connections (or traffic) around components that 
experience outages. An outage can include a wide variety of causes, 
including network component failure, maintenance, reconfiguration, 
upgrading, and software/middleware upgrades. Restoration occurs at many 
different segments and layers of the network. The decision of which 
segment, which layer, and which restoration method is the result of 
historical, economic, and technological realities. This talk will give a broad 
overview of the existing network segments, layers, and restoration methods 
in today's large telecommunications carrier, including the motivation 
behind the present architectures. Finally, we will discuss likely future trends 
and needs.

Robert Doverspike

Where and How Telecommunication Carriers Provide Network Restoration

Keynote Speeches



thMonday, 10  October, 14:00-15:30

thMonday, 10  October

Multilayer and Optical Networks

thMonday , 10  October, 16:00-18:00

Resilience and Business

Logical Topology Survivability in IP-over-WDM Networks: Survivable Lightpath Routing for Maximum Logical 
Topology Capacity and Minimum Spare Capacity Requirements

Tachun Lin (University of Oklahoma, USA); Zhili Zhou (IBM Thomas J. Watson Research Center, USA); Krishnaiyan Thulasiraman (University of Oklahoma, USA)

Monitoring Burst (M-Burst)- A Novel Framework of Failure Localization in All-Optical Mesh Networks
Mohammed Ali (University of Waterloo, Canada); Pin-Han Ho (University of Waterloo, Canada); Bin Wu (University of Electronic Science and Technology China, 
P.R. China); János Tapolcai (Budapest University of Technology and Economics, Hungary); Basem Shihada (KAUST, Canada)

A Network Protection Design Model and A Study for Three-Layer Networks
Iyad Katib (University of Missouri-Kansas City, USA); Deep Medhi (University of Missouri-Kansas City, USA)

Best Paper Award
Candidate

Best Paper Award
Candidate

Customer Experience Driven Self-Organizing Network  (Invited Industrial Paper)
Lukasz Mendyk (Comarch SA, Poland)

Guaranteeing Service Availability in SLAs on Networks with Non Independent Failures
Andres Gonzalez (Norwegian University of Science and Technology , Norway); Bjarne E. Helvik (Norwegian University of Science and Technology , Norway)

Optical Network Net Present V alue Optimization in Shared Path Protection Environments
Marc Ruiz (Universitat Politècnica de Catalunya, Spain); Luis Velasco (Universitat Politècnica de Catalunya, Spain); Jaume Comellas 
Catalunya, Spain); Gabriel Junyent (Universitat Politècnica de Catalunya, Spain)

(Universitat Politècnica de 

Network Protection through Insurance: Premium Computation for the ON-OFF Service Model
Loretta Mastroeni (Università Di Roma Tre, Italy); Maurizio Naldi (University of Rome "Tor Vergata", Italy)

Chair: Maurizio Naldi 

Chair: Prosper Chemouil

Technical Sessions
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thTuesday, 11  October
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thTuesday, 11  October, 13:00-14:30

Vulnerability Analysis

thTuesday, 11  October, 15:00-16:30

Protection Design

Effects of Node Protections against Intentional Attack in Complex Communication Networks
Shi Xiao (Nanyang Technological University, Singapore); Gaoxi Xiao (Nanyang Technological University, Singapore)

Optimization of Network Protection against Virus Spread
Eric Gourdin (Orange Labs, France); Jasmina Omic (Risc Secure, The Netherlands); Piet Van Mieghem (Delft University of Technology , The Netherlands)

On Capacity Planning for Minimum Vulnerability
Alireza Bigdeli (University of Toronto, Canada); Ali Tizghadam (University of Toronto, Canada); Alberto Leon-Garcia (University of Toronto, Canada)

Efficient Iterative Design Algorithm for Enhancing Resource Utilization of Shared Protected Optical Path Networks
Masakazu Sato (Nagoya University, Japan); Hiroshi Hasegawa (Nagoya University, Japan); Ken-Ichi Sato (Nagoya University, Japan)

A Meta-Heuristic Approach for Non-Bifurcated Dedicated Protection in WDM Optical Networks
Péter Balázs Soproni (Budapest University of Technology and Economics, Hungary); Péter Babarczi (Budapest University of Technology and Economics, 
Hungary); János Tapolcai (Budapest University of Technology and Economics, Hungary); Tibor Cinkler (Budapest University of Technology and Economics, 
Hungary); Pin-Han Ho (University of Waterloo, Canada)

Spare Capacity Allocation using Shared Backup Path Protection for Dual Link Failures
Victor Yu Liu (Huawei USA, USA); David Tipper (University of Pittsburgh, USA)

Best Paper Award
Candidate

thTuesday 11  October, 10:30-12:00

Resilience Optimization

An Integrated Model for Survivable Network Design under Demand Uncertainty
Arie M. C. A. Koster (RWTH Aachen University, Germany); Manuel Kutschka (RWTH Aachen University, Germany)

Optimizing IGP Link Costs for Improving IP-level Resilience
Gábor Rétvári (Budapest University of Technology and Economics, Hungary); Levente Csikor (Budapest University of Technology and Economics, Hungary); 
János Tapolcai (Budapest University of Technology and Economics, Hungary); Gábor Enyedi (Ericsson Research, Hungary); András Császár (Ericsson Research, 
Hungary)

Incremental Optical Network T opology Optimization Using Meta-Mesh Span Restoration
Ahmed Zaky Kasem (University of Alberta, Canada); John Doucette (University of Alberta, Canada)

Best Paper Award
Candidate

Chair: Robert Doverspike

Chair: David Tipper

Chair: Deep Medhi 



thWednesday 12  October

thWednesday, 12  October, 13:30-15:00

Improving IP Network Robustness

thWednesday, 12  October, 15:30-17:00

Shared Risk Link Groups

Loop-Free Convergence using Ordered FIB Updates: Analysis and Routing Optimization
David Hock (University of Wuerzburg, Germany); Matthias Hartmann (University of Wuerzburg, Germany); Tim Neubert (University of Wuerzburg, Germany); 
Michael Menth (University of Tuebingen, Germany)

Enabling Fast Failure Recovery in OpenFlow Networks
Sachin Sharma (Ghent University, Belgium); Dimitri Staessens (Ghent University, Belgium); Didier Colle (Ghent University, Belgium); Mario Pickavet (Ghent 
University, Belgium); Piet Demeester (Ghent University, Belgium)

An Adaptive Approach to Network Resilience: Evolving Challenge Detection and Mitigation
Yue Yu (University of Sydney, Australia); Michael Fry (University of Sydney, Australia); Alberto E. Schaeffer-Filho (Lancaster University, UK); Paul Smith (Lancaster 
University, UK); David Hutchison (Lancaster University, UK)

SRLG-Diverse Routing of Multiple Circuits in a Heterogeneous Optical Transport Network
Dahai Xu (AT&T Labs - Research, USA); Guangzhi Li (AT&T Labs - Research, USA); Byrav Ramamurthy (University of Nebraska-Lincoln, USA); Angela Chiu (AT&T 
Laboratories, USA); Dongmei Wang (AT&T Labs - Research, USA); Robert Doverspike (AT&T Labs - Research, USA)

SRLG Failure Localization with Monitoring T rails in All-Optical Mesh Networks
Péter Babarczi (Budapest University of Technology and Economics, Hungary); János Tapolcai (Budapest University of Technology and Economics, Hungary); 
Pin-Han Ho (University of Waterloo, Canada)

SRLG Failure-Disjoint Path Pair of Min-Sum Cost in GMPLS Networks
Teresa M. Gomes (University of Coimbra, Portugal); José Silva (Inesc-Coimbra, Portugal); José Craveirinha (University of Coimbra, Portugal); Carlos Simões 
(University of Coimbra, Portugal)

thWednesday, 12  October, 10:00-12:00

Mobile and Wireless Networks

Optimisation of Network Planning Processes as the Key Solution for Increasing Efficiency  
Jakub Zaluski-Kapusta (Comarch, Poland) [presenter: Wojciech Dziunikowski (Comarch, Poland)]

(Invited Industrial Paper)

Failures and Changes in Cellular Access Networks; A Study of Field Data
Eirik L Følstad (Norwegian University of Science and Technology , Norway); Bjarne E. Helvik (Norwegian University of Science and Technology , Norway)

An Approach to Quantifying Resilience in Mobile Ad hoc Networks
Abdul Jabbar (University of Kansas, USA); Hemanth Narra (University of Kansas, USA); James P. G. Sterbenz (University of Kansas, USA & Lancaster University, UK)

Fault Tolerant Sensor Placement Optimization with Minimum Detection Probability Guaranteed
Pakpoom Hoyingcharoen (Prince of Songkla University, Thailand); Wiklom Teerapabkajorndet (Prince of Songkla University, Thailand)

Chair: John Doucette

Chair: Dominic Schupke

Chair: Joerg Eperspaecher

Technical Sessions
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