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Abstract: Wavelength assignment and routing has become the important issue in the optical networks. Using 

the efficient techniques the various network parameters can be optimized and the networks bandwidth can be 

utilized more efficiently. Most research in the literature was on the static routing and very few works was done on 

the dynamic routing. With Dynamic routing the network bandwidth can be used effectively and the best route for 

the data transmission can be calculated online. In this paper existing wavelength assignment and routing 

technique has been reviewed and analyzed. This literature work has been extended so the network routing strategy 

can be made better, which results in the efficient utilization of network resources. 
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1. Introduction 
Optical fibre is been used as a physical medium for 

the high data transmission rate since 1960’s as it 

provides the higher bandwidth of the order 4THZ. To 

take the advantage of the optical communications 

several approaches has been proposed. One of the 

approaches is optical circuit switching which is based 

on the wavelength routing in which a light path is 

formed using a dedicated wavelength on each link from 

source to destination [1]. 

Early applications of the optical communications 

modulated the data on the single optical carrier. Every 

optical carrier is referred to as the wavelength. This 

approach was limiting the efficiency of the optical fiber 

and data rate, which can be diminished with the new 

technology for the utilization of the tens of THZ 

bandwidth of the fib recalled as WDM [2]. In WDM, 

various wavelength channels are used on the same 

physical link of optical fiber by frequency multiplexing. 

WDM technology has prospered to use the bandwidth of 

the optical fibre communication more effectively with 

high data rates and minimum data loss.Presentlyall 

wavelength channel can carry 10 Gb/s and more can be 

expected in future [3]. WDM is called as the wavelength 

division multiplexing allows the multiplexing of the 

various optical carriers on the same fibre thus 

improving the potential of the communication networks. 

Optical fiber has very short loss in the band of 1.3µm to 

1.55 µm[4]. The numerous benefits of optical fibre are 

high bandwidth, exempt to interference and noise, high 

data rate,low cost and easily upgradable using WDM 

technology. In WDM optical networks routing and 

wavelength assignment strategies are  employed to 

communicate in the optical network. Thus routing and 

wavelength assignment (RWA) has become the most 

challenging problem for the efficient data transmission 

in WDM networks [5]. There are the various methods of 

assigning the wavelength and routing for the data 

transmission in the optical networks. 
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In WDM optical networks there are various types of 

routing strategies. Wavelength routing helps to forward 

the optical signal at the intermediate node in the whole 

optical plane which forms the end-to-end optical channel 

which is called as light paths[6].RWA problem can be 

assumed in two traffic assumptions. Static RWA 

problem can be applied in the situations where set of 

network connections are known in advance, light path is 

established for each connection. In dynamic RWA 

problem connections arrives to the network dynamically 

for the short of time. Thus light paths are established 

and destroyed dynamically [7]. 

 

In this paper we will be studying about the various 

routing strategies and the techniques. We have also 

studied on how the network parameters can be 

optimized in future.Using the suitable strategy network 

resources can be used optimally and the bandwidth 

utilization can be improved. 

 

Traffic Grooming is a field of study which is 

concerned with development of algorithms and protocols 

of design, operation and control of network with 

bandwidth demands. Traffic grooming helps to 

aggregate the sub wavelength traffic onto the high speed 

light paths by considering the factors like network cost 

i.e. optoelectronic equipment [8]. Nowadays traffic 

grooming is becoming the important research area 

especially the dynamic traffic grooming where network 

traffic grows with time. Traffic grooming has become 

an active area of research since 1990’s.  

 

In literature survey number of methodologies 

proposed to deal with the RWA problem. One method is 

to consider the RWA problem a coupled RWA problem 

(single compete problem) and the other method is to 

divide this RWA into the two sub problems i.e. Routing 

problem and wavelength assignment problem[9]. The 

solution obtained by dividing this problem in sub 

problems is sub optimal but is practical to use. The 

blocking probability of a light path request is an 

important measure of a wavelength-routed network 

which is used to evaluate the performance of the system. 

Various factors can affect the blocking probability such 

as network topology, traffic load, number of links, 

algorithms employed and whether wavelength 

conversion is available or not[10]. 

 

This paper is organized as follows: In Section II, 

literature survey has been mentioned. In Section III 

Research gap has been discussed which describes the 

motivation behind the proposed work and conclusions 

are covered in Section IV. 

 

2. LITERATURE SURVEY 
 

In this section, we will review various papers in which 

multiple strategies are applied and by which various 

parameters of optical network can be enhanced thus 

enhancing the performance of the optical network. 

Increasing throughput by decreasing bit error rate by 

considering the reduced blocking probability. 

 

Amit Wason et. al.[11] have proposed an efficient 

wavelength assignment algorithm for dynamic 

provisioning of light path. This proposed algorithm is 

based on most-used wavelength assignment algorithm. 

They have also suggested a mathematical model for 

WDM optical networks for minimization of blocking 

probability. The results of proposed algorithm and 

suggested model are then compared with the 

conventional wavelength assignment algorithms such as 

first-fit, best-fit, random and most-used wavelength 

assignment algorithms. These proposed approaches are 

very effective for the minimization of blocking 

probability of optical WDM networks. 

 

Richard A. Barry[12] has proposed an analytic traffic 

model for circuit-switched all-optical networks to 

calculate the blocking probability along a path for 

networks with and without wavelength changers. This 

paper investigated the effects of path length, switch size, 

and interference length i.e. number of hops shared by 

two sessions, on blocking probability and the power of 

wavelength changers to advance performance. The main 

attention is given on circuit-switched all-optical 

networks using WDM and switches used for routing the 

signals on the basis of their wavelength. By simulations 

they have indicated benefit of wavelength changers. 

 

Amit Wason et. al.[13] have proposed a mathematical 

model for the reduction of blocking probability in the 

WDM optical network. The mathematical model 

proposed has a closed-form expression and it does not 

require any simulated statistics. This model has low 

implementation complexity and the computation is 

rather efficient. It suggests us to choose the best path 

and appropriate number of free wavelengths available in 

the network. 

 

Alexander Birmin [14] has studied the class of all 

optical network using wavedivision multiplexing and 

wavelength routing, in which a connection between a 

pair of nodes in the network is assigned a path and a 

wavelength on that path. Also, no other connection can 

share the assigned wavelength. Blocking probability is 

calculated using generalized reduced load approximation 

scheme with the two routing schemes i.e. fixed routing 

and least loaded routing. 
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Amit Wason et. al.[15] have proposed a low-complexity 

mathematical model for the calculation of the blocking 

probability of network. They have also proposed a 

wavelength assignment technique and routing algorithm 

which suggests an optimum path as a solution to routing 

problem that helps in calculation and minimization of 

the blocking probability. The proposed model and 

algorithms can be implemented on different network 

topologies. The network includes NSFNet and EUPAN 

Network topology and hence it is used to improve its 

performance on the basis of the blocking probability. 

 

Anuj Singal et. al.[16] have proposed a blocking 

probability of the network which is presented based on 

total number of wavelengths in the eight node ring 

network. They have varied the number of available 

wavelength and calculated the blocking probability. 

They showed that the Blocking probability varied from 

0.8 to 0.2, 0.7 to 0.1 as number of available wavelength 

changes from 1 to 9 for most used and wavelength 

conversion algorithm, respectively. So as Available 

wavelength increases the blocking probability decreases 

in ring network. Also the performance of the wavelength 

conversion algorithms is best as compared to most used 

algorithm. 

 

Ravi Teja Kogantia et. al.[17] have focused on the 

analysis of proposed RWA algorithms in large WDM 

networks. Large networks are generated randomly under 

dynamic traffic and static traffic, with and without 

protection of the connection request. In this paper the 

wavelength requirements are analyzed using different 

wavelength assignment heuristics under different routing 

techniques for a set of connection requests. They find 

that fixed alternate routing connection requests into less 

number of wavelengths than the fixed routing and that 

most-used wavelength assignment heuristic performs 

slightly better than the first-fit wavelength assignment 

technique. 

 

Uma Rathore Bhatt et. al.[18] have proposed a dynamic 

routing and wavelength assignment strategies for 

multiclass WDM optical networks.  Each class of 

service could be characterized by parameters like 

number of wavelengths, expected call holding time and 

average arrival rate of request. The proposed strategies 

have been analyzed and compared with existing 

strategies on the basis of blocking probabilities for 

multiclass traffic scenarios. Simulation results on 

different network topologies shows that the performance 

of proposed strategies “Fixed shortest/alternate shortest 

path routing with wavelength reservation (FSASWR)” 

and “Fixed alternate shortest path routing with least 

priority wavelength assignment (FASPL)” are much 

better as compared to existing strategies. 

Asuman E. ozdaglar [19] has proposed several 

optimization problem formulations. They have 

considered a static view of problem which is than 

addressed with linear programming formulations and 

also proposed a integer linear programming 

formulations. Thus yields optimal RWA policies. Their 

approach can be used for the no wavelength conversions 

networks and also can be extended to the sparse 

wavelength conversion networks. This formulation 

works for dynamic programming problems which is 

difficult to solve optimally. 

 

Amit Wasonet. et al.[20] have presented the 

mathematical model for the wavelength routed optical 

network to optimize the blocking probability. The 

proposed model mainly performs better with the 

networks having higher load and also the simulation 

results shows that the proposed mathematical model 

works better than the previous model. In this work the 

blocking probability lies between 0 to 0.0001 whereas in 

the previous work it was between 0 to 1. The proposed 

model shows that the blocking probability depends upon 

the load and the total number of wavelengths. This 

model is applicable to the networks of which we have 

prior information about the load on every link. 

 

Vikas Kaushik et. al.[21] have analyzed the 

performance of various wavelength assignment 

algorithms and their effect on the blocking probability 

along with the traffic grooming concept in optical 

networks wavelength assignment is of various types like 

first fit, best fit, most used wavelength assignment. 

Wavelength assignment is the only concept which 

distinguishes optical networks from the conventional 

networks. This paper shows that most used wavelength 

assignment performs better with and without traffic 

grooming. The simulation has performed on 16 node 

optical ring Network. 

 

Amanjot kaur et. al.[22] have worked on the 

optimization of the blocking probability parameter and 

used the best fit wavelength assignment strategy. The 

simulation results showed that the full wavelength 

converter shows low blocking probability value than the 

non-wavelength converter router path for the same 

number of nodes. The blocking probability parameter 

was estimated using the engset formula. The 

performance of the network was carried out under the 

different conditions first with fixed number of channels 

than with the varying load. 

 

3. RESEARCH GAP 
 

The work reported in the literature was based on the 

routing and wavelength assignment in the WDM optical 

networks. Dynamic routing and wavelength assignment 
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strategy was made to handle the multiclass traffic. The 

network was divided into the classes according to the 

available network traffic and the other network 

resources. The efforts were made to optimize the 

blocking probability parameter on the EON and 

NSFNET network topologies. In literature survey we 

found the most of work was on the static routing of the 

network traffic and a very few work was done in the 

area of dynamic routing. We studied that the network 

parameters can be optimized using the efficient strategy 

and algorithms. The blocking probability parameter has 

a great impact on the network performance so it must be 

limited by using suitable routing algorithm. The network 

performance depends upon the number of packets 

blocked during the data transmission. We have studied 

the various techniques so the optical networks 

parameters can be optimized. 

4. CONCLUSION  

The blocking performance for the WDM network is 

analyzed for a communication network with various 

nodes and for varying available wavelength. In the 

literature work various routing and wavelength 

assignment strategies has been studies and analyzed. 

The RWA problem can be analyzed separately or as a 

combined problem. We have also studied that the 

network parameters can be optimized in the optical 

WDM networks by applying the suitable algorithm and 

strategies. A number of routing and wavelength 

assignment strategies are available in the literature and 

but still considerable improvements are possible to 

optimize the results of the network parameters. 
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