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Message fom the General Chair

It ismy pleasue to welcome you to the 8th InternationalWorkshopon the
Design of ReliableCommunication Networks DRCN2011,which isaforum
for presentingreseach resultsand new challengesin the areaof reliability
and survivability of communication networks and services It brings
together experts from industry, governments and academiaThis year, the
conference is organized in Krakow, Poland. This event follows seven earlier
successful conferences held in: Bruges Belgium; Munich, Germany;
BudapestHungary; Banff Alberta, Canada;lschiaJtaly; LaRochelle France;
andWashington,DC USA.

At DRCN2011, as in the previous conferences we have a very strong Andrzej Jajszzyk
technical program, covering topics ranging from equipment and
technology for survivability to techniquesfor robust networksdesign. The
DRCNTPC Chairs Piotr Cho'da from AGH University of Science and
Technology and BjarneE.Helvikfrom Norwegian University of Science and Technology have worked
very hard with the entire program committeeto seled the strong setof papersyou will seepresenied
during the conference.

We are fortunate to have Dr. Dominic A. Schupke, from Nokia SiemensNetworksin Munich, Germary,
and Prof. Piet Demeeser from Ghent University, Belgum, to deliver the keynote speechesThe first
speakemwill presenta vision on future network planning of transport networkswhile the second will
giveanoverview of the mainreseachissuesn the areaof greennetworksandthe associaed resiliene
problems. Our invited distinguished speaker Dr. Robett Doverspike Executive Director of Network
Bvolution Reseach at AT&T Labs will concentrate on the most interesting aspeds of network
restoration.

Thisconference would not existwithout the leadershipof the DRCNsteeringCommittee. lwould liketo
expressmy sincerethankstoits chairPiet DemeeseraswellasProsperChemouilwhosehelp andadvice
cannotbe overestimated. | wishto alsothank all the membersof the organizingcommittee, who did a
wonderful job.thankthe authors presentrsand speakerdor seleding this conferenceto disseminage
their work and shae their valuable opinions and ideas We hope that you will enjoy the numerous
networking opportunitiesandfruitful discussionsvith your colleagues

I would like to expressmy gratitude to the Department of Telecommunications of AGHUniversity of
Science and Technology, Krakow, Poland and NTNU-Norwegian University of Science and Technology,
Trondheim, for their help in organizingthis conference. The organizationof DRCN2011would not be
possiblewithout support of severalcompanies mostnotably Comarchand TP(RolishTelecom).

I wish you a rewarding and enjoyable time at the conference. And | do hope that you will have the
opportunityto visitthe beautiful city of Krakow while you are here.Welcometo DRCN2011!

Andr zej Jajszczyk
Departtment of Telecommunication

AGH Uniersity of Science and@echnology
Krakow, Pland
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Greetings flom the DRCN 2011
Technical Pogram @mmittee Chairs

Onbehalfof the DRCN2011TechnicalProgram Committeewe are pleased
to welcome you to the Eighth International Workshop on the Design of
ReliableCommunicationNetworks.Welcometo Krakow, Poland!

Thisyear, our conference attracted 42 submissionsrom all over the world.
As expeded, they covered different aspeds of network design in the
context of resilience to failures but a focus on optimized planning of
resourceswaspredominating. Almostall submissionswvere of avery good
quality and presenied up-to-date results We noted that DRCNhas a y
dedicated group of reseachersthat once again submitted their excellent Piotr Cho®da
reseachresultsto ourworkshop.

Eachpaperwasassessetby agroup of atleastthreequalified experts from
our Technical Program Committee or their colleague reviewers with
averagenumber of 4.3reviews per paper. The paperswere mainly scored
for their technical merit and orrectness as ll as orignality and novelty.
Fnally, 26 paperswere accepted for presentationat the conference andto
be publishedinthe proceedings Two of them areinvitedindustrialpapers

Dueto the number of excellent papers reporting on reseach resultsthat
shouldreachalargeraudienae, we will prepare aspecialissueof Computer
CommunicationsJournalon topicstightly related to this year'sDRCNAII Bjarne E. Helvik
authorsareinvitedto submitextendedversionsof their papers i

To appreciate the outstanding quality of some papers we decided to
nominatethe four paperswith the bestsmresto DRCN2011BestPaperAward:

ANetworkProtedion DesignMiodeland AStudyfor Three-LayerNetworks lyadKatib, DeepMedhi
Logical TopologySuwivability in IRover-WDMNetworks:Suwivable LightpathRoutingfor Maximum
Logical Topology Capacity and Minimum Spae Capacity Requiements Tachun Lin, Zhili Zhou,
KrishnaiyarnThulasiraman

Spake Capacity Alloation usingShaed BackupPath Protedion for Dual Link Failures Victor Yu Liu,
David Tipper

Optimizing IGPLink Costsfor Improving IRlewel Resilieng, Gabor Retvari, Levente Csikor Janos
Tapolcai, Gabor Eryedi, Andras Csaszar

The winner will be chosenon he basisof the final versionof the paper and its oral presentationgiven
during the conference.

We are grateful to the keynote speakersDominic Schupke and Piet Demeeser aswell asthe invited
speakerRobett Doverspike who have prepared presentationson most interesting aspeds of today's
networks. The engagementand effort of Kurt Tutschku and Fiet Van Mieghem, who agreed to give
tutorialsto our attendeesisalsohighly appreciated.

We would alsolike to expressour thanksto all TPOGmembersand external reviewersfor their valuable
time, hard work, andinsightful opinions. Thismadeaseledion of high quality papersfor presentationat
the conference possible presenting current trends and latest achievementsin the area of design of
fault-resilien@networks

Likewise we appreciate the authorsof all submitted and presenied papers We are happy that many of
them arewith ourworkshopfor somany yearsandnow support the eventin Krakow!

Piotr Cho3da Bjarne E Helvik
Deparitment of Telecommunication Department of Telematics
AGH Uniersity of Science andechnology Norwegian Uniersity of Science andechnology

Krakow, Poland Trondheim, Nomway
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Tutorials

Mirtualization and Netork \frtualization — Building Blocks for
Resiliene in kEture Netvorks

\irtualization and Network Mirtualization are technologies that allow the
independence and simultaneousoperation of multiple logical systemson a
single physical platform, e.g. multiple virtual PCsmay be executed on a
single machine or multiple werlay networks mag be embedded in a single
physical substrat. Moreover, Network Virtualization permits distributed
participantsto create almostinstantly their own network with application- -
specificnaming, routing, and resouice managementmechanismssuchas A
selver virtualization enablesusersto use even a whole computing center -
arbitrarilyastheir own personalcomputer. Therefore, network virtualization
hasreceived recently tremendousattention since it isexpeded to be one of
the major paradigms for the Future Internet as proposed by numerous
internationalinitiatives on future networks, e.g. PlanetLab (USA International), GENI(USA, CoreLab
(JARAN),OneLab2Eirope),and G-Lab(Germary).

The aim of this tutorial is to provide an introduction into the concepts of virtualization and network
virtualization and to outline how usetheseconcepts might support resilienc in future networks The
tutorialwewill splitinto sixparts.

Hrst,we provideanintroduction into the variousmodesof virtualization (sharingvs. aggregation).After
that, we outline the major techniquesand mechanismsfor virtualization such as paravirtualization,
virtual machinemonitors(VMMs)and schedulingmechanismsSubsequentlywe discusghe parallelof
virtualization and resiliene. Nex, we enhance the virtualization to the concept of network
virtualization. Afterwards, we will provide practical examplesfor network virtualization (including
conceptsfor link-,router-,sewvice virtualizations) outline their performance requirements and provide
performance models e.g. for resource pooling. FHnally, we discussinitial approaches for using
virtualizationand networksvirtualizationforimproving resilienee and addresschallengesandpotential
pitfalls (i.e what shouldbe avoided)in building resilient/dependableseviceswith virtualization.
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Kurt Tutschku

Robustness ob@iplex Naworks

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).
Suely,weare surrounded by complexnetworks but, do we understandhow
theyreallyoperate?Around about 2000,se\eralremarkable, quite universal
phenomenain complex networksgave birth to anew wave of reseach that
isstill continuing and expandingfrom physics mathematicsto engineering,
biology,medicalscienes socialscienes andevenfinance.

In this tutorial, we first discussour current understanding of complex
networks, how they are represented, what the universalproperties are, and
what toolsdo we have to describethem. Next, we concentrate on the theme of robustnessof complex
networksby posingthe generalhigh-level question“givenanetwork, isit good?"If not, what needto be
changedto achieethe desiredlevel of robustnessThedefinition of“good”“robust’is, of course related
to the purpose of the network. Network metrics (topological, spedral and sewice-related) will be
discussedWe will sketchwhy ageneralframework to compute network robustnesssstill lacking, while
atthe sametime, the socialdemandfor robust networksincreasegdueto ourincreasingdependability
on networks terrorism,cybercrime, etc.) Fnally, we will apply the devicesof complexnetworktheoryto
somecasestudiesof real-world networks.

Ret Van Meghe
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Keynoe Speeches

Planning of Tanspot Netvorks — A igion

The talk provides a vision on the future network planning of transpont
networks and indicates supporting steps and trends toward it. Network
planning hasto face amultiplicity of optical and eledrical technologiesthat
aretreatedin amultilayer constellation acrosscore, metro, mobile backhaul,
accessanddatacenterareas

The network planner'senvironment includesarich setof meansto address
regular casesand a platform to tailor to specialtasks using an adaptive
visualization, interadion interfaces and a knowledge database The
environment hasseamlessntegration with operationssuchascontrol and
management plane, an interface to surrounding databases using
standadized descriptionlanguagesandaccessto advanaed entitiesfor fast
processing (clouds special chips,...). These entities open the floor for

R

Dominic Schupke
oy

sophisticaed computation methodsto reachprovableoptimality andhigh modeling precision.

The total cost of ownership (TCO) of the analyzd scenarioscan be easilyestimated, using advaned
uncertainty modeling, and complete network report canbe issuedfor the concrete planning tasks The
interadion with operations (e.g. data from the control plane) and the modeling of operational
conditions (e.g.routing policies)enablecloseto-reality solutionsandavoid inconsisencies

Green Neworking and Resilieec

In this keynote presentation,the growing importance of enemy-efficiency
intoday’'sandtomorrow’scommunicationnetworkswill be highlighted and
somepromisingdirectionsforimprovementandreseach challengeswill be
highlighted. The presentation will also highlight problems related to
network and infrastrudure resiliene. The dependene on renewable
energy resouices such as wind and solar power for instance, which are
typically capriciousin nature, can have alarge impact on the availability of
the network and the end devicesdirectly fed by theserenewablesources
Carbon footprint comparisons taking into account the full life cycle of
involved equipment,will shedalight onthe desirability of suchnetworkand
energy seenarios

Invited Talk

Piet Demeeste

Where and Hoy eleommunication Garriers Rovide Netvork Resiration

Network restoration is a common approach telecommunications carriers
useto provide adesired level of network reliability. Resbration isdefined as
the processof rerouting connections (or traffic) around components that
experiene outages An outage can include a wide variety of causes
including network component failure, maintenance, reconfiguration,
upgrading,and software/middleware upgrades Resbration occursat 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 existingnetwork segments, layers andrestoration methods
in today's large telecommunications carrier, including the motivation
behind the presentarchitectures Fnally, we will discusdikely future trends
andneeds

Robet Doverspike
A
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Technical &ssions

Monday, 10" October

A Multilayer and Optical Networks Chair Maurizio Naldi
Monday, 10" Odober, 14:00-15:30

Candidate Logical Topology Survivability in IP-over-WDM Networks: Survivable Lightpath Routing for Maximum Logical

Best Bper Avard g o . i
Topology Capacity and Minimum Spare Capacity Requirements
Tachun Lin (University of Oklahoma, USA); Zhili Zhou (IBM Thomas J. Watson Research Cetd&A); 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 astifology China,
P.R. China); Janosapolcai (Budapest University of €chnology and Economics, Hungary); Basem Shihada (KAUSTanada)

Can dBI qlaa gq A Network Protection Design Model and A Study for Three-Layer Networks
e lyad Katib (University of Missouri-Kansas CjtySA); Deep Medhi (University of Missouri-Kansas GitySA)

M Resilience and Business Chait Prosper Chemouil
Monday, 10" October, 16:00-18:00

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 andeEhnology, Norway); Bjarne E. Helvik (Norwegian University of Science anelchnology, Norway)

Optical Network Net Present V alue Optimization in Shared Path Protection Environments
Marc Ruiz (Universitat Politécnica de Catalunya, Spain); Luislasco (Universitat Politécnica de Catalunya, Spain); Jaume Comelidgniversitat Politécnica de
Catalunya, Spain); Gabriel Junyent (Universitat Politécnica de Catalunya, Spain)

Network Protection through Insurance: Premium Computation for the ON-OFF Service Model
Loretta Mastroeni (Universita Di Roma &, Italy); Maurizio Naldi (University of Rome 6T \ergata”, Italy)
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Candidate

Best Bper Avard

Candidate

Best Bper Avard

Technical &ssions

Tuesday, 11" October

Tuesday 11" Ocdober, 10:30-12:00

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

Optimizing IGP Link Costs for Improving IP-level Resilience

Gabor Rétvari (Budapest University oféthnology and Economics, Hungary); Levente Csikor (Budapest University oé&hnology and Economics, Hungary);
Janos Bpolcai (Budapest University of €hnology and Economics, Hungary); Gabor Enyedi (Ericsson Research, Hungary); Andras Csaszar (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)

A Vulnerability Analysis Chait David Tipper
Tuesday, 11" Odober, 13:00-14:30

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

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

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

M Protection DGSig’] Chair Deep Medhi
Tuesday, 11" Odober, 15:00-16:30

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

A Meta-Heuristic Approach for Non-Bifurcated Dedicated Protection in WDM Optical Networks
Péter Balazs Soproni (Budapest University oe&hnology and Economics, Hungary); Péter Babarczi (Budapest University cédhnology and Economics,

Hungary); Janos @polcai (Budapest University of €&hnology and Economics, Hungary); Tibor Cinkler (Budapest University oE€hnology 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)
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Technical &ssions
Wednesday 12" October

N Mobile andWireless Netvorks Chait John Ducette
Wednesday, 12" Odober, 10:00-12:00

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

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

An Approach to Quantifying Resilience in Mobile Ad hoc Networks
Abdul Jabbar (University of Kansas, USA); Hemanth Narra (University of Kansas, USA); Jan@sSeerbenz (University of Kansas, USA & Lancaster Univerkltg)

Fault Tolerant Sensor Placement Optimization with Minimum Detection Probability Guaranteed
Pakpoom Hoyingcharoen (Prince of Songkla UniversityThailand); Wiklom @erapabkajorndet (Prince of Songkla UniversityThailand)

Al Improving IP Nework Robustness Chair Dominic $huple
Wednesday, 12" Odober, 13:30-15:00

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 UniversityBelgium); Dimitri Staessens (Ghent Universitelgium); Didier Colle (Ghent UniversityBelgium); Mario Pickavet (Ghent
University, Belgium); Piet Demeester (Ghent UniversityBelgium)

An Adaptive Approach to Network Resilience: Evolving Challenge Detection and Mitigation

Yue Yu (University of Sydney Australia); Michael Fry (University of Sydnegustralia); Alberto E. Schaeffer-Filho (Lancaster UniversitiK); Paul Smith (Lancaster
University, UK); David Hutchison (Lancaster UniversityK)
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