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ABSTRACT

Wavelength Division Multiplexed (WDM) is important phenomena,

r, both criteria
is studied here in
a pure multi objective optimization context for more
three techniques used for wavelength ¢ i

avelength conversion and assignment [1].In WDM networks the
basic property t istipguishes wavelength routing network ,A number of studies have been
undertaken to deterife how networks using no, or limited wavelength conversion should be
dimensioned in ord€r to support the seme set, or sets, of light paths as an optical layer with full
conversion [1], a wavelength is assigned to each piecing together in such a way that all traffic
signal is handled in the optical domain, without any electrical processing on transmission. The
establishment of these connections are called light paths . The established light paths forms the
virtual topology, or logical topology, opposed to the network physical topology made of nodes
and fibers. Different light paths on the same fiber must use different wavelengths. To avoid
conflicts, proper Wavelength Assignment (WA) at switching nodes must be done: each light path
has to be routed being assigned an appropriate wavelength on each output link. The complexity
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of the WA problem depends on the wavelength-conversion capability of network nodes. In
WDM, optical network routing and wavelength assignment is a well known problem. To reduce
blocking probability . There are some fundamental ways of achieving wavelength conversion [1].
They are: (1) optoelectronic, (2) optical gating, (3) interferometric and (4) wave mixing. The
result can be broadly classified into two categories : offline requests and online requests .The
offline problem corresponds to a static network design problem,where only a single set of light
paths is to be supported.This set can be supported in a network with nods capable of full
wavelength conversion.Online RWA corresponds to the dynamic network design case where
lightpaths arise one at a time and have to be assigned routes and waveld@agths when the request
arrives,[1]

link fajlure when i ath setup is done using the

hen the s is dope usl e routes in (c) .[3]
A
@ )

(c)

Fig 1Logical Topology

In WDM network regenerators are shared by all the incident links to a node but when a
regenerator is busyAn converting wavelength of an incoming signal then it cannot be used for
further wavelength conversion of another incoming signal until its conversion is done. So, the
later incoming signal will be blocked until the conversion of the regenerator is done. This may
degrade the network performance. A lot of work has been done [3]. It has been described in
section Il and the problem statement in section Ill. The proposed approach and the proposed
algorithm have been in sections IV and V respectively. Section VI contains the experimental
results.Finally, the article has been concluded in section VII.
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Il . NETWORK ARCHITECTURE

For the design of we follow assumptions are stated below:

(@) In WDM network design all node connected to each otherdirectional.

.(b) A light path is characterized by a source-destination node pair (s, d). For an N-node network
matrix, there exists NX (N-1) distinguishable source-destination node-pairs. So if we consider
only shortest-path routing, there can be NX(N-1) different possible light paths considering that
only one shortest path is selected (even if there exist multiple shortest paths between a node-pair)
depending on the flow of algorithm. Any Routing and Wave-len Assignment (RWA)

utilization statistics and after the allocation of regenerators (usin
(c) The nodes are selected as the regeneration sites, regene
converters.

(d) All the nodes in the network are either opaque O

OXC are present.

(e) All the opaque OXC nodes provide full-

wavelength to any other wavelengths (at leas

wavelength channels).

11 PROBLEM SIMULATIQ,

* network topology
* node functionalj

to be determined for a request.
the routing strategy itself has many parameters. Fundamental
ction of a way or route for a call is based on the shortest path . In
WDM networks some specific aspects not known from “classical” networks. An
example is the trade etween path length and converter requirement. the shorter path between
s and d requires a €onverter due to already occupied wavelength channels, whereas the longer
alternative needs no conversion but occupies more transmission capacities.[2] There are
following step for problem simulation.

N = the number of nodes in WDM optical network.

Ri = number of regenerators required at node i for complete wavelength conversion.
R = the maximum value of the set {R1,R2,R3,

T = total number of available regenerators.
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U = Utilization matrix (of order NX(M + 1)), in which i, jth entry (where 1< 1 <N,0<j R)
denotes the percentage of time that j regenerators are being utilized simultaneously at node i.So,
if a node i has j number of regenerators then utilization at node i is 3’ i-1Ujj.Xij Given the
utilization matrix, U, the regenerator allocation matrix x is to be determined so that (i) the
number of regenerators used in the network becomes minimum and (ii) the blocking probability
becomes near to zero. Regenerator allocation matrix is a two dimensional NX M matrix
where ,xij = 1 if j or more number of regenerators are allocated at node i.

=0 otherwise.

Accordingly the total utilization at node i is Y Rj=1Uij xij, Subjectedd® the following constraints:
o Y XX =T
e X Xijn
e Xij€{01}

Suppose one solution s = (4,3,1,0,2), its correspo
will be
[1111;
1110;
1000;
0000;
1100]
Though we have considered jeCtive functl@n blt in some cases it can be observed
matrices h@ve the same STU. This condition may
ij for the same U but for different X there
ose cases we have chosen randomly one of

ation matrix x which will satisfy the above two goals, we have

. Representation of the solution: Regenerator allocation matrix

e can consider the two dimensional matrix as the representation

will increase the search space. So, we have converted this two

dimensional matrix one dimensional vector. Here a solution s can be represented as s=(y1,
y N ), where yi =) Rj=1 xij, and each yi will satisfy the following constraint y i <

R i, Yy i=T, So, in this problem the solution is considered as an N dimensional vector and the
search space is an N dimensional matrix. From a given solution s one can find the regenerator
allocation matrix corresponding to that solution,because the entries xi,j in the regenerator
allocation matrix has the constraints described earlier.Objective function: As described earlier, in
this problem we have two goals. One is to find out a regenerator allocation matrix x such that the
number of regenerators used in the network becomes minimum and another objective is to find
out x so that the blocking probability becomes near to zero. But both of these goals can be
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fulfilled if the sum of total utilization of all the nodes is considered as objective function and the
objective will be to maximize it [4]. This will improve the overall utilization of the regenerators.
As a result the overall blocking probability can be smaller. So, here the objective function is
sum of total utilization of all nodes. Mathematically STU can be represented in the following

way, ZNi=1ZRj=1Ui,in,j .

V. ALGORITHM FLOW GRAPH

START

Deside the node
position

Calculate
capability (Fitness
Value) Take best

4

Terminate after
1000 iteration

For simulati ose e taken the anetwork [b]. It has 20 nodes and 32 bi-directional
links. In this pa havg taken the total number of particles gas 100 for all experiments.

INTERNATIONAL JOURNAL OF INVENTIONS IN ELECTRONICS AND
ELECTRICAL ENGINEERING




International Journal of Inventions in Electronics & Electrical Engineering http://www.ijieee.in

(JIEEE) 2015, Vol. No. 1, Jan-Dec e-1SSN: 2454-9592; p-ISSN: 2454-8081

110000
100000
100000
100000
100000
110000
100000
110000
100000
100000
100000

INTERNATIONAL JOURNAL OF INVENTIONS IN ELECTRONICS AND
ELECTRICAL ENGINEERING




International Journal of Inventions in Electronics & Electrical Engineering http://www.ijieee.in

(NIEEE) 2015, Vol. No. 1, Jan-Dec

100000
110000
100000
100000
110000]

e-1SSN: 2454-9592; p-ISSN: 2454-8081

In our analysis the sum of total utilization is 8.32 and 9.10 respectively.

CONCLUSIONS

In this paper we used regenerators as wavelength converters and sol e ®ptimal allocation of

long-haul networks.
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