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1 Introduction

This PNET ONDM 2019 special issue (SI) includes
extended versions of 14 papers, out of 55 in total oral and
poster papers presented at ONDM 2019, held in Athens,
Greece, in May 2019. These papers were selected and invited
to be submitted to this SI based on their high-quality content.
The papers focus on cutting-edge research in established
areas of optical networking as well as their adoption in sup-
port of a wide variety of new services and applications. This
involves the most recent trends in core, metro and access net-
works including elastic optical networks, software platforms
relying on software-defined networking (SDN), network
function virtualization (NFV), 5G and beyond, cloud/edge
computing, artificial intelligence-assisted networks, secure
and resilient networks as well as data center networks. All
submitted papers went through a thorough peer-review pro-
cess, and their content is briefly summarized below.

In paper Virtualized Controller Placement for Multi-
Domain Optical Transport Networks using Machine Learn-
ing, a dynamic controller placement method for optical
transport networks is proposed. This takes into considera-
tion constraints such as heterogeneity of optical controllers
and resource limitations at the edge hosting locations and
exploits a machine learning framework to support proactive
prediction for the controller placement.

The paper Experimental Evaluation of Dynamic Resource
Orchestration in Multi-Layer (Packet over Flexi-Grid Opti-
cal) Networks compares two online cloud and network
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resource allocation algorithms used to dynamically accom-
modate network services within distributed remote intercon-
nected data centers. The proposed algorithms are experimen-
tally validated and compared on the CTTC ADRENALINE
testbed.

The paper Evolving Optical Interconnection Topology:
from Survivable Rings to Resilient Meshes proposes the use
of twin graph network topologies with the aim to offer intrin-
sic resilience, as they satisfy equal length disjoint paths with
minimal number of physical links and can graciously scale
up/down and support merge/split topologies.

The paper Network Coding-based Routing and Spectrum
Allocation in Elastic Optical Networks for Enhanced Physi-
cal Layer Security proposes an eavesdropping-aware routing
and spectrum allocation approach utilizing network coding
in elastic optical networks as well as a heuristic approach
that solves the combined network coding, routing and spec-
trum allocation problem.

The paper A Novel Carrier-Cooperation Scheme with an
Incentive to Offer Emergency Lightpath Support During Dis-
aster Recovery proposes the use of a novel planning scheme
enabling cooperation between carriers to achieve fast recov-
ery of optical transport networks in case of disasters.

The paper Dynamic Wavelength and Bandwidth Allo-
cation for Supporting Diverse Customers and Prioritized
Traffic in NG-PON2 Networks focuses on resource alloca-
tion in PONs and more specifically proposes five different
dynamic wavelength and bandwidth allocation schemes. The
proposed approaches are evaluated through the development
of heuristic algorithms based on insights from integer linear
programming models that have been also developed with
the aim to minimize the total delay of the high-priority data.

The paper Adaptive FH optimization in MEC-assisted
5G environments proposes the use of evolutionary game
theory to allow dynamic identification of the optimal split
option in centralized radio access networks combining both
the mobile edge computing model and relatively large-scale
centralized data centers. In addition, optimal placement of
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the SDN controllers is determined adopting a heuristic algo-
rithm that guarantees the stability of the whole system.

The paper Real-time Maintenance of Latency-sensitive
5G Services through Network Slicing exploits the use of
network slicing and focuses on the deployment and mainte-
nance of services which are sensitive to latency constrains.
In this context, a multi-segment architecture is presented
along with a mechanism for latency sensing deployed in the
service chain in the form of a VNF.

The paper Optimized placement of virtualized resources
for 5G services exploiting live VM migration proposes a
heuristic algorithm suitable for BBU functions allocation
in centralized softwarized radio access networks and evalu-
ates the impact of dynamic resource management in these
environments, facilitated through virtual machine (VM) live
migration.

The paper Dedicated and Shared Solutions for Reliable
Function Splitting in 5G X-haul paper proposes novel reli-
able function placement algorithms suitable for functional
splitting, in 5G X-haul networks. These aim to guarantee
service continuity in case of single central unit/distributed
unit or link failure, based on dedicated and shared path pro-
tection principles.

The paper Macroscopic and microscopic techno-eco-
nomic analyses highlighting aspects of 5G transport net-
work deployments provides insights of 5G transport network
technologies and deployments as retrieved through macro-
scopic and microscopic techno-economic analyses and dem-
onstrates their applicability on the architectural concepts of
the 5G-PPP project SG-PICTURE.

The paper System Innovations in Open WDM DCI Net-
works summarizes the evolution and innovations of data
center interconnection transport systems deployed today.
In this context, important enablers are the state-of-the-art
coherent transmission exceeding 6 b/s/Hz in transatlantic
deployments and software innovations in automation and
programmability simplifying operation and enabling the
emergence of “open” transport architectures.

The paper Virtual Network Mapping in Elastic Optical
Networks with Sliceable Transponders focuses on the static
version of the virtual network mapping problem in elastic
optical networks equipped with sliceable bandwidth vari-
able transponders with the objective to minimize the total
transponder cost in the network.

The paper Hybrid and Optical Packet Switching Sup-
porting Different Service Classes in Data Center Networks
investigates different data center network solutions and iden-
tifies the hybrid switch approach as the approach to boost the
performance of the data center network. Furthermore, the
introduction of a “Reliable” service class proved to improve
the performance of this class for the case of both the hybrid
and the optical switch.
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