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Abstract - The RWA problem is a crucial and complicated
designing issue in optical networks which is known to be an
NP-hard problem. In this paper, modeling for Routing and
Wavelength Assignment (RWA) problem in DWDM optical
networks is proposed. In this technique is introduced for
solving RWA problem which is known to be an NP-hard
problem. In this technique every food source contains one of
the K possible paths between each node pair in optical
network. The artificial bees modify the positions of food
sources and evaluated by the fitness function. The simulation
results shows different population sizes on speed convergency
and link state variables after routing and wavelength
assignment. It ink state variables after routing and
wavelength assignment.
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I. INTRODUCTION

Numerous research studies have been conducted on the
RWA problem. Several RWA schemes have been
proposed that differ in the assumptions on the traffic
pattern, availability of the wavelength converters, and
desired objectives. The traffic assumptions generally fall
into one of two categories: static or dynamic. In static
RWA models we assume that the demand is fixed and
known, i.e., all the lightpaths that are to be set up in the
network are known beforehand. The objective is typically
to accommodate the demand while minimizing the number
of wavelengths used on all links[1] .Wavelength-Division
Multiplexing (WDM) in optical fiber networks has been
rapidly gaining acceptance as a means to handle the ever-
increasing bandwidth demands of network users [2]. In a
wavelength-routed WDM network, end users
communicate with one another via all-optical WDM
channels, which are referred to as lightpaths [3].

The integer linear programming (ILP) models have been
successfully employed for solving RAW problem for
small size optical networks. Therefore, different heuristic
and intelligent algorithms [4, 5] have been developed for
solving RWA problem for large scale networks.  The aim
of this paper is to introduce an Artificial Bee Colony
(ABC) algorithm for solving RWA problem. In this paper
providing a compatible and practical model of ABC
algorithm for RWA in optical networks is the main
concern which could be extended and improved more in
future for different applications. Given a set of
connections, the problem of setting up light paths by
routing and assigning a wavelength to each connection is
called the Routing and Wavelength-Assignment (RWA)

problem. Typically, connection requests may be of three
types: static, incremental, and dynamic [4]. For the routing
sub problem, there are three basic approaches that can be
found in the literature: fixed routing, fixed-alternate
routing, and adaptive routing [6], [7], [8], [9], [10].
Among these approaches, fixed routing is the simplest
while adaptive routing yields the best performance. For the
wavelength-assignment sub problem, a number of
heuristics have been proposed [11], [12], [13], [14], [15],
[16], [17]. In this paper introduce an artificial bee colony
(ABC) algorithm to solving the RWA problem and which
is more efficient in a distributed environment.

In this paper is organized as follows. The ARTIFICIAL
BEE COLONY algorithm is presented in Section II.  The
simulation results are presented in Sectional. Concluding
remarks are made in Section IV.

II. ARTIFICIAL BEE COLONY ALGORITHM

In ABC algorithm, the colony of artificial bees contains
three groups of bees: employed bees, onlookers and
scouts. First half of the colony consists of the employed
artificial bees and the second half includes the onlookers.
For every food source, there is only one employed bee. In
other words, the number of employed bees is equal to the
number of food sources. The employed bee of an
abandoned food source becomes a scout. The search
carried out by the artificial bees can be summarized as
follows:
- Employed bees determine a food source within the

neighbourhood of the food source in their memory.
- Employed bees share their information with onlookers

within the hive and then the onlookers select one of the
food sources.

- Onlookers select a food source within the
neighbourhood of the food sources chosen by
themselves.

- An employed bee of which the source has been
abandoned becomes a scout and starts to search a new
food source randomly.

In the ABC algorithm the position of food source
represents a possible solution to the optimization problem,
and the nectar amount of a food source corresponds to the
profitability (fitness) of associated solution.The basic steps
are used in ABC algorithm as shown details.
2.1. Initialization of the parameters

In this algorithm, The number of food sources (SN)
which is equal to the number of the employed bees or
onlooker bees i.e every food source is consider on bee.
2.2. Initial food source
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Initial food sources are generating randomly within the
range of the parameters defined by:

Where
i=1…SN,
j=1…D,

SN is the number of food sources and D is the number
of optimization parameters.
2.3. Sending employed bees to the food sources sites

After producing initial source site then to sending
employed bees to the food sources. In this step, the
employed bee produces a modification on the position of
the food source (solution) in her memory depending upon
local information (visual information) and finds
neighboring food source, and then evaluates its quality. In
ABC, finding a neighboring food source is defined by:

After producing Vi and the calculate the fitness function
as shown below

2.4. Calculating probability value
The probability value depends up on fitness value in the

population as shown below.

In above equation, pi is the probalitiy value and N is the
number of food source. The pi is the promotional in to the
fitness value.

The algorithm for ABC algoritm as shown below
The initialization of parameters
Construct initial food source
Sending employees bee to the food source using ABC

algorithm
Calculate fitness value of each bee
For m=1:I
For k=1:N
Apply Shift and doubleshift  neighbourhood
c.  Calculate probabilities value from fitness values by

using equation (4)
d.  Assign Onlooker Bees to Employed Bees from

probabilitie values
f.  Find best Onlooker, replace with respective

Employed Bee
if fitness(Best Onlooker)<fitness(Employed)
Best solution= best onlooker
end
if fit (BestFeas Onlooker)<fit(Best)

N=N+1
end
If (N=Employed Bee)

Stop
End

end
I=I+1
If (I=MaxIteration)
Stop
End
End

III. EXPERIMENTAL RESULTS

In order to analyses the behavior of the ABC algorithm;
it has been run with different population sizes (colony
sizes) and limited values. As shown in fig.2. The cases of
using bigger population sizes have better convergence
speeds. In Fig. 3 the link state variables after routing and
wavelength assignment for proposed demand matrix are
presented. The wavelengths of the links belong to some
shortest paths are most used. The link number 6 is most
used and links number 1 and 7 are least used and links
number 3 and 4 are not used at all.

Fig.1. Network topology

Fig.2.Different population sizes on speed convergence

Fig.3. Link state variables after RWA
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IV. CONCLUSION

This paper has presented an algorithm ABC for solving
routing and wavelength assignment problem. ABC has
effectively provided the best solution satisfying both
equality and inequality constraints. This algorithm is
found very effective in solving small to medium sized
generalized assignment problems. The proposed approach
could be extended for dynamic RWA schemes in real-time
applications and employed by network resilience
architectures.
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