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Abstract
Wavelength assignment algorithmis one of the important 
components of routing and wavelength assignments problem 
in WDM networks. This problem helps in the minimization of 
the blocking of the network. Hence, lead to the blocking free 
environment. In this paper we have reviewed the wavelength 
assignment problem and discussed the history of this problem 
with a good literature review. Depending upon the literature and 
history of this problem we can conclude that the work can be done 
in this field for the minimization of the blocking probability of the 
network leading to the blocking free environment.
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I. Introduction
Wavelength assignment is one of the important components 
of Routing and Wavelength Assignment (RWA) problem in 
Wavelength Division Multiplexed (WDM) Networks. In general, 
if there are multiple feasible wavelengths between a source node 
and a destination node, then a wavelength assignment algorithm 
is required to select a wavelength for a given lightpath. The 
wavelength selection may be performed either after a route 
has been determined, or in parallel with finding a route [12]. 
Wavelength Assignment problem is divided into two parts on-
line wavelength assignment and off-line wavelength assignment 
problem. 
There are two constraints that have to be kept in mind by the 
approaches when trying to solve RWA. In fact the constraints 
concern the second part of the problem, in which routes of 
lightpaths are assumed to be known in advance and what remains 
to be done is wavelength assignment (WA). The constraints are 
summarized below: Distinct wavelength assignment constraint: 
All lightpaths sharing a common fiber must be assigned distinct 
wavelengths to avoid interference. This applies not only within 
the all-optical network but in access links as well. Wavelength 
continuity constraint: The wavelength assigned to each lightpath 
remains the same on all the links it traverses from source end-
node to destination end-node. The first constraint holds for solving 
wavelength assignment problem in any wavelength routing 
network. The second constraint applies only to the simple case of 
wavelength routing networks that have no wavelength conversion 
capability inside their nodes [13]. Wavelength assignment is a 
unique feature in wavelength routed networks that distinguishes 
them from conventional networks.
Based on the order in which the wavelengths are searched, 
wavelength assignment methods are classified into most-used, 
least-used, fixed-order and random-order. In the most-used 
wavelength assignment method, wavelengths are searched in 
non-increasing order of their utilization in network.This method 
tries to pack the lightpaths so that more wavelength continuous 
routes are available for the request that arrives later. In the least 
used wavelength assignment method, wavelengths are searched 
in non-decreasing order of their utilization in the network. This 

method spreads the lightpaths over different wavelengths. The 
idea here is that a new request can find a shorter route and a free 
wavelength on it. The argument is that the most-used wavelength 
assignment method may tend to choose a longer route as it always 
prefers the most-used wavelength. In the fixed-order wavelength 
assignment method, the wavelengths are searched in a fixed 
order. The wavelengths may be indexed and the wavelength with 
the lowest index is examined first. In the random wavelength 
assignment method the wavelength is chosen randomly from the 
free wavelengths [14]. The most-used and least-used wavelength 
assignment methods are preferred for networks with centralized 
control. The other two methods are preferred for the networks 
with distributed control. The most-used wavelength assignment 
method performs better than the least-used method and the fixed-
order wavelength assignment method performs better than the 
random method.
One possible way to overcome the bandwidth loss caused by the 
wavelength continuity constraint is to use wavelength converters 
at the routing nodes. A wavelength converter is an optical device 
which is capable of shifting one wavelength to another wavelength. 
The capability of a wavelength converter is characterized by the 
degree of conversion. A converter which is capable of shifting a 
wavelength to any one of D wavelengths is said to have conversion 
degree D. The cost of a converter grows with the increasing 
conversion degree. A converter is said to have full degree of 
conversion when the conversion degree equals the number of 
wavelengths per fiber link. Otherwise, it is said to have partial or 
limited degree of conversion. 
The basic function of the wavelength converter is to convert 
an input wavelength to possibly different output wavelengths 
within operational bandwidth of WDM systems in order to 
improve their overall efficiency and hence the reuse factor is 
increased. Wavelength converters are one of the important building 
blocks of any WDM system as they enable reuse of wavelengths 
in that system. This process is needed in order to increase the 
overall system bandwidth and for wavelength routing. There are 
four possible forms of waveform conversion: full conversion, 
limited conversion, fixed conversion and sparse wavelength 
conversion. In full conversion type, any wavelength shifting is 
possible and therefore channels can be converted regardless of 
their wavelengths. In the limited conversion type, wavelength 
shifting is restricted so that not all combinations of channels 
may be connected. In the fixed conversion each channel may 
be connected to exactly one predetermined channel on all other 
links. Finally, in the sparse wavelength conversion, networks are 
comprised of a mixture of nodes having full and no wavelength 
conversion. An ideal converter has the characteristics such as: 
transparent to bit rates and signal formats; ability to convert to 
both short and longer wavelength; has fast set-up time; has low 
chirp output and high signal-to-noise ratio; simple to implement; 
polarization insensitivity; straightforward implementation [13].
Wavelength Assignment Algorithms Proposed in Literature
Junjun Wan et. al. [2], proposed a wavelength assignment 
algorithm, which was based on the method called Dynamic 
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Preferred Wavelength Sets (D-PWS). Also, they described the 
basic architecture of the optical burst switching network based on 
Dynamic Wavelength Routing (DWR), under which the guarantee 
of the quality of service in the DWR-OBS network was discussed. 
Then they focused on two aspects: the transmission latency of 
the data packets and the blocking probability, which leads to a 
quantitative description of the transmission latency and the size 
of the edge node buffer. 
Anwar Alyatama [1], used random and first-fit wavelength 
assignment approach for presenting an approximate analytical 
method and evaluated the blocking probabilities in wavelength 
division multiplexing networks without wavelength converters. 
The new approach viewed the WDM network as a set of different 
layers (colours) in which, blocked traffic in one layer is overflowed 
to another layer. Analysing blocking probabilities in each layer 
of the network is derived from an exact approach. A moment 
matching method was then used to characterise the overflow traffic 
from one layer to another. 
F. Matera et. al. [4], showed how to obtain a wavelength assignment 
in a wide geographical transport network connecting the main cities 
of Europe, when all optical wavelength converters are introduced in 
the network nodes. They also reported an investigation on 40 Gb/s 
transmission performance in the presence of all optical wavelength 
converters based on four wave mixing in semiconductor optical 
amplifiers and on different frequency generation in periodically 
poled lithium niobate waveguides. 
I. Alfouzanet. al. [3], introduced two new wavelength assignment 
reconfiguration algorithms, the One-Directional Transfer (1DT) 
and the Two-Directional Transfer (2DT) algorithms. The simulation 
results for both these algorithms were shown to outperform the 
existing algorithms in terms of the trade-off.
P. Rajalakshmiet. al. [6], proposed a new wavelength assignment 
technique called wavelength reassignment algorithm in which when 
the new call gets blocked due to wavelength continuity constraint 
the already established calls were reassigned the wavelength, so as 
to create a wavelength-continuous route in order to accommodate 
the new call. During wavelength reassignment the routes for all 
calls remain the same, i.e. no rerouting was done. The problem 
of enhancing the blocking performance, in the circuit-switched 
wide-area optical wavelength-division multiplexed networks with 
no wavelength conversion at the nodes was also considered. 
Abhisek Mukherjee et. al. [5], proposed a new wavelength 
conversion algorithm in a DWDM network using online routing. 
The model for the algorithm has been theoretically developed and 
the corresponding call connection probability has been calculated. 
The limitation on the number of wavelength conversions has 
been addressed by fixing the maximum number of wavelength 
conversions allowed for the transmissions of a single packet over 
the network. 
Raja Dattaet. al. [8], presented a wavelength assignment algorithm 
which was used for optimal assignment of a single wavelength 
to single-hop traffic in a tree topology. The work was further 
extended for the wavelength assignment in a general graph. This 
polynomial time algorithm gave an optimal solution to the routing 
and wavelength assignment problem in a tree topology. 
Mahesh Sivakumaraet. al. [7], studied the effect of wavelength 
conversion on the blocking performance of connections with 
multiple rates. The blocking performance of the TDM wavelength 
routing network was evaluated through simulations. 
Nen-Fu Huang et. al. [10], proposed an efficient distributed 
Wavelength Reusing/ Migrating /Sharing Protocol (WRMSP) 
for the Dual Bus Lightwave Networks (DBLN). This protocol 

constituted of three efficient schemes for carrying out the 
wavelength reusing, migration and sharing respectively. 
Jianping Wang et. al. [9], studied the problem of wavelength 
assignment for multicasting in order to maximize the network 
capacity in all-optical wavelength-division multiplexing networks. 
Two efficient greedy algorithms were also proposed for general 
multi-hop networks. The objective of this work was to minimize 
the call blocking probability by maximizing the remaining network 
capacity after each wavelength assignment. 
Arun K. Somaniet. al. [11], addressed the wavelength assignment 
issues in interconnecting optical local area networks in which a 
wavelength could not be reused for local connections. Static and 
dynamic approaches for partitioning of wavelengths were analysed 
and compared by simulations for local and global traffic. Several 
dynamic wavelength assignment algorithms were also developed 
and architectural issues interconnecting optical networks were 
also discussed. The objective was the development of a simple 
yet accurate model to predict approximate blocking performance 
with an arbitrary number of LANs.

II. Gaps in the Literature
Several methods have been proposed for joint working and spare 
capacity planning in WDM networks. These methods consider a 
static traffic demand and optimize network cost assuming. Some 
of the gaps are left in the researches: None of these approaches 
has been studied the incremental network upgrade problem. 
Some ILP formulations have been studied in for the incremental 
network upgrade problem, but the ILP techniques have limitations 
in its applicability in large networks with huge traffic demands. 
Experimentation with the importance sampling with the first policy 
iteration approach and other means to reduce the running time 
of the algorithm has not been covered so far. Robustness of the 
algorithms deserves further study. Techniques are required which 
can give accurate estimates for networks with first fit wavelength 
assignment when the number of wavelengths is large. This is 
especially important, since for large capacities, the first fit would 
yield much better throughput at low blocking than random 
wavelength assignment. 

III. Conclusion 
On the basis of the literature covered in literature we can conclude 
the research work can be done in the field of wavelength assignment 
as the study various wavelength Assignment algorithms proposed 
for wavelength division multiplexed networks needs attention. 
More algorithms can be proposed for wavelength assignment for 
optimization of blocking performance in Wavelength division 
multiplexed networks and then they can be compared with the 
conventional algorithms.
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