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ABSTRACT

In this thesis, we have proposed several solutions to achieve the Impairment
Awareness (IA), Power Economy (PE), Survivability and Reliability in Optical
Wavelength Division Multiplexing (WDM) networks. In order to overcome the effects of
Physical Layer Impairments (PLIs), we have designed and implemented the Impairment
Aware-Routing and Wavelength Assignment (IA-RWA) Algorithms, which introduce 1A
without deploying additional regenerators. The first is IA-RWA with Distributed Light-
Path Monitoring (DLPM)-modules, the second is IA-RWA with Dynamic Channel
Spacing (DCS) and the third is IA-RWA with Curtailed Bandwidth Allocation (CBA).
The proposed IA-RWA algorithms show substantial increase in the IA. Moreover, we
also present an experimental demonstration of an impairment aware automatic light-path

switching, which also shows a significant improvement in 1A.

In order to increase IA, commercial service providers are deploying the
regenerators to reduce the noise accumulated by PLIs. This increases the power and
capital cost of the networks. On the other hand, to achieve the PE, optical transparency is
required. Hence, there is a trade-off between IA and PE. In order to provide the
simultaneous increase in 1A and PE, we have optimized the selective usage problem of
Traffic Grooming-Mixed Regeneration-All Optical Wavelength Conversion (TG-MR-
AOWC) using Integer Linear Programming (ILP) and heuristic approaches. The
application of TG-MR-AOWC is also evaluated using OptSim Matlab hardware co-
simulation. Moreover, we also present an experimental demonstration of an automatic

AOWC to increase the IA and PE together.



Since the WDM networks carries high-speed services, it becomes essential to
provide survivability against the link and light-path failures. Hence, Survivability and
Reliability are also important issues along with 1A and PE. In this thesis, we present an
application of three well known algorithms to increase the survivability along with 1A
and PE. The first is Kruskal’s minimal weighted topology search algorithm. The second
is Hamiltonian cycle (H-cycle) based survivable topology search algorithm and the third
is k-survivable topology search algorithm. Moreover, we also present the terminal-to-
terminal (terminal) reliability study for the survivable topologies. The terminal reliability
values for the survivable topologies helps the service providers to choose an appropriate

survivable topology to restore the traffic.
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