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Abstract 
A Multistage network is a switched optical network in which 
the M sources and N resources are connected using intelligent 
switched network. The presented work has defined three 
effective approaches to generate the reliable and efficient path 
in switched crosstalk network. The approaches considered in 
this work include window method, improved window method 
and bitwise window method. The work is implemented for 8 
node network with three layered switching. The work is 
defined to reduce the confliction while performing the parallel 
crosstalk communication. The obtained results shows the 
effective generation of cross communication over optical 
network.  
Keywords: Crosstalk, Network, Multistage, Intelligent, 
Window Method. 
 
I. Introduction 
 
The cross talk network is defined as the interaction 
between two or more signals. These signals are 
generated in parallel and performed the communication 
in a switching network. The channel is defined as the 
cross communication in the form of switches 
configuration. These switches form an intelligent 
network so that the effective path between two node 
pairs will be generated. This kind of switch network is 
effective to identify the distortion over the channel and 
to generate the effective and confliction free 
communication over the network[1][2][3]. The 
multistage switched network is shown in figure 1. 
Crosstalk is one of critical problem while generating the 
communication path over the network. This switched 
network is defined under the significant factor to 
generate the effective path under the noise ration 
analysis and respective to the network size. The first 
order cross talk communication is performed to reduce 
the confliction. Another challenge in this network is the 
generation of network with minimum number of 
switches. The work is defined to generate the effective 
communication path. This kind of network suffers from 
different associated problems[4][5][6]. Some of 

solutions defined to handle the cross talk problem is 
given in this section. 

 

Figure 1: Multistage Switched Network 

A) Space Domain Approach 

According to this approach, MIN function is applied to 
reduce the duplicate communication and to combine the 
communication to avoid the crosstalk over the network. 
The number of switches required for the connectivity is 
larger than other network types. In this approach, the 
hardware requirement is about double to the normal 
switched network. The permutation analysis is 
performed to obtain the number of switches used to form 
the network. The cost of the network is defined in terms 
of number of switches used in the network. The 
approach is space domain based approach with different 
number of input and output specification. Overall four 
different cases are defined to avoid the cross talk over 
the network. The space domain approach is defined 
under the extra element switching and linked network 
generation[7][8].  

B) Time Domain Approach 

Time domain approach is another approach to reduce the 
cross talk communication over the network. The 
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connection analysis is performed in such network to 
distribute the messages over the network. These kind of 
network are defined under the partitioned connection 
generation and communication. These kind of network 
includes the crosstalk based communication with subset 
specification so that reliable and efficient transmission 
will be performed[9][10].  

C) Optical Switched Network 

There are lots of benefits of optical networks over the 
electronic ones. The main benefit of the optical networks 
over the electronic network is the high speed of the 
Optical signals. In the Optical networks light is 
transmitted which has a very good speed but in the 
electronic Multistage interconnection networks 
electricity is used which has very slow speed. The 
second advantage is the bandwidth. These days 
applications in communication require high bandwidth. 
The optical networks give combination of very high 
bandwidth and low latency. That is why they have been 
used in the parallel processing applications. OMINs are 
also used in wide area networks which require less error 
probability and very high bandwidth. Fibre optic 
transmission distance is significantly greater than the 
electronic ones. The signal needs not to be regenerated in 
optical networks. Optical fiber has very less weight in 
comparison to electronic MINs. Thus Optical networks 
give the combination of high bandwidth and low 
latency[11][12]. In this paper, the effective path 
generation scheme is defined in multistage switched 
network. The paper has defined the communication 
under three main approaches. In this section, an 
introduction to multistage network is defined. The 
section includes the problems and solutions associated 
with crosstalk networks. In section II, the work defined 
by earlier researchers is discussed. In section III, the 
discussion about three different approaches discussed in 
this work are explained. In section IV, the results 
obtained from the work are presented. In section V, the 
conclusion obtained from the work is presented and 
discussed.  
 
II. Existing Work 

In this section, the work done by the earlier researchers 
in the area of Cross Talk Network Communication is 
discussed and presented. Shigeru Kawai[1] defined a 
work on multi stage optical inter connection network 

based on microlens array. Author presented the work on 
optical communication analysis under three dimensional 
combining array. Author defined the multi stage 
interconnection network with self routing function 
definition. Author defined the light path specification 
over the network to generate the network under self 
routing specification. Xinchen Liu[2] has defined a work 
on WDM optical network under multistage 
interconnection network. Author defined the study on the 
problem specification and minimization with the 
specification of wavelength and the routing rounds 
specification under the data streaming and input analysis. 
Author defined the multistage interconnection network 
generation and and specification under the optical range 
analysis. Author defined a work based on wavelength 
coverters and the multicast is been performed for k 
rounds of routing. Zhenshan Zhang[3] has defined a 
multi functional optical switched network with multi 
stage interconnection generation. Author defined the 
switching elements specification and multi stage setup 
for the formation of polarization of light beam. Author 
defined the switching element based specification under 
the conventional straight and crossover switching with 
upper and lower broadcasting. Enyue Lu[4] has defined 
a work on cross talk free network generation with 
routing specification in optical multi stage 
interconnection network. Author defined the capacity 
analysis in such network with semi permutation 
specification and decomposability specification. Author 
defined the parallel decomposition algorithm under 
logarithmic time and specification. Author defined the 
optimal generation of routing path in cross talk network 
with optical beanes network with high speed 
communication over the network. Ajay K Katangur[5] 
has defined a work on route generation and scheduling 
mechanism in multi stage network. Author defined the 
focus on minimization of the group specification under 
the permutation generation and specification for 
effective route identification. In this research, Author 
implement a new approach to minimize the number of 
passes required for scheduling a given permutation. 
Odile Liboiron-Ladouceur[6] has defined a work on 
switching node for optical multi stage communication 
network. Author defined a work on 2x2 network under 
multi stage formation. Author defined the dual threshold 
based route generation approach with routing header 
signal. Author defined the improved form of network 
generation with dual threshold specification and route 
generation. Indra Gunawan[7] has defined a work on 
reliability evaluation under multi stage interconnection 
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network. Author defined the generation of network under 
characteristics estimation with limitation analysis. 
Author defined the optical MIN network generation 
under shuffle exchange support with signal path length 
analysis, network complexity analysis and waveguide 
analysis. Ming-Jye Lee[8] has defined a work on 
permutation routing and optical multistage crosstalk 
network generation and specification with rearranged 
permutation routing in cross talk network. Author 
considered the arrangement of these wavelength signals 
with inclusion of middle switch. Author defined the 
domain specific blocking condition with space domain 
specification. Author defined the conditional analysis for 
effective route generation.Tengku Dian Shahida[9] has 
defined the work in fast and effective cross talk network 
with specification of effective routing in interconnected 
network. Author defined an algorithm to improve the 
message routing in such network. Author defined the 
time dilation approach to eliminate the negative effect of 
crosstalk associated with optical switching in the optical 
Omega network. António Eira[10] has deifined a work 
on passive network design to optimize the network and 
to improve the communication over it. Author defined 
the problem based on the finding of the specification of 
costly specified least cost topology generation under 
time division based estimation so that the network 
deployment will be effective. Author defined the work 
on the multiplexed architecture with the configuration 
level improvement so that the multiple stage of the 
network will be optimized and communication will be 
performed without communication loss. Junbo Yang[11] 
has defined a work on routing problem in folded multi 
stage optical network communication. Author defined 
the work on fabricated network under prism based 
analysis at right angle based evaluation. Author defined 
a folded optical network is designed and fabricated by 
using the right-angle prism or mirror. Then optical 
signals are separated in free space based on this type of 
feedback scheme, and leaded to the upper and the lower 
parts of multistage network, respectively.  
 
III. Proposed Work 
 
One of the most effective and reliable multi stage 
interconnection network used in this work is Omega 
network. This network type is capable to generate the 
unique path between a node pair. It means, the network 
is able to generate the path between each node pair. In 
order to generate the path, the switches are used as the 
connection devices over these networks. The connection 

is generated between the nodes by including the multi 
layered swiching. Each layer is defined with M number 
of switches. Where M is defined as N/2 switches. Here N 
is number of nodes over the network on each side.  The 
proposed work is about to handle the network fault in 
case of cross talk in a switched network. In this work we 
are presenting the complete work with Omega Network. 
The work includes the analysis of existing 
methodologies to detect the confliction in cross talk. As 
the confliction is detected the next work is perform the 
talk with a smaller delay such that it will avoid the cross 
talk over the network.In these networks, the inter 
connection structure is build using these switches. The 
effectiveness of network is based on the structure formed 
by using these switches and it provides the parallel 
computing over the network. The effectiveness of 
network is identified in terms of generation of 
confliction free path and by generating the path with 
minimum number of switches. The unique path 
identification and cross talk analysis is always a 
challenge in such network. The presented work is 
focused on the same to identify the effective path over 
the switched network. Crosstalk in such network is 
defined along with lot of limitations. This kind of 
network is defined under the specification of time 
sharing and space sharing approaches. These approaches 
actually provide the group based communication along 
with scheduling mechanism setup to generate the 
effective path in reliable switched network. This kind of 
network includes the confliction analysis and 
identification along with effective communication 
method formation. This kind of network includes the 
cross point switching along with specification of 
principal network generation and architecture 
specification. The generation of the matrix is specified 
under MxN cross point specification and generation with 
horizontal and vertical node specification. This kind of 
network includes the specification of confliction 
specification and generation to enable the network 
formation and route generation over the network. The 
cross point network specification is here done to improve 
the network communication and to generate the effective 
route over the network. The proposed work is about to 
resolve the problem of cross talk over the network. As 
we know most of the switched network are designed 
with some shared switched to reduce the number of 
resources over the network. Because of this some 
problems occur over the network. One of such problem 
is the data loss or the data intrupiton because of the 
crosstalk over the network. As in proposed work we 



International Journal of Engineering, Applied and Management Sciences Paradigms, Vol. 18, Issue 01, August 2014 
An Indexed and Referred Journal 

ISSN (Online): 2320-6608 
www.ijeam.com 

 

IJEAM 
www.ijeam.com 

38 
 

provide the solution of data distortion because of 
crosstalk.  
 
A) Window Method 
 
It is one of the simplest method. Window method is the 
method that is used to find the messages that are not in 
the same group because it causes crosstalk in the 
network. If we consider the network of size N*N, there 
are N source and N destination address. Combination 
matrix is formed by combining source and its destination 
address. From this, optical window size is M-1, where 
M=log2N and N is size of network. In window method, 
number of windows is equal to number of stages 
 

 
Table 1: Window Method 

 
0 0 0 1 0 1 

0 0 1 0 0 1 

0 1 0 0 1 1 

0 1 1 1 1 0 

1 0 0 0 0 0 

1 0 1 0 1 0 

1 1 0 1 0 0 

1 1 1 1 1 1 

 
 

Figure 2: Crosstalk Identification 
 
After finding conflicts using window method, conflict 
graph is generated shown in figure  The number of nodes 

is the size of the network. The nodes that are  having 
conflict are connected through edge. Degree of each 
message is the number of conflicts to the other message. 
 
 
 

 

 
 

 
Figure 3: Improved Window Method 

 
B) Improved Window Method 

 
 
In this method the first window is eliminated for this we 
make the conflict matrix initialized to 0, here number of 
windows is M-1. It takes less time to find conflicts than 
the windows method. Therefore, it is called improved 
window method. The confliction identification process is 
shown in figure 3. 
 
 
C) Bitwise Window Method 
 
In this method, source and destination address is in 
decimal format. Number of windows is log2 N. It is 
shown in figure. Thus, from combination matrix, the 
optical window size is only one for a different network 
size and the number of window is log2 N [13]. In other 
words, there are only one decimal number in each row 
and each window for comparison and finding a conflict. 
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Figure 4: Bitwise Window Method 

 
IV. Results 
 
In this proposed we presented the work in a self 
constructed simulation environment. We have taken the 
input dynamically from the user perform a different 
method analysis to check the confliction and finally 
performed the simulation graphically. To work with the 
simulation environment we have presented a network 
scenario with the following parameters. 
 

Table 2: Simulation Scenario 
 
Type of Network Multistage Omega 

Network 

No. of Nodes 8 

Sender 4 

Receiver 4 

Switch Used 4 

No. of Intermediate layers 2 

Transmission over the 
switch 

2 Input 2 Output 

 

Input queues are present in the entire current fast packet 
switch architectures. The reason is simple: since a 
speedup of sN  is prohibitive in a N N×  switch 
running at fast line rates, incoming packets necessarily 
face collisions, and therefore input queues can help them 
solve these collisions. These input queues continuously 

communicate with the switch to schedule their incoming 
packets. Unfortunately, in modern routers, the input line-
cards and the switch fabric are physically distant. Thus, 
the propagation times between the input line cards and 
the switch fabric increase, and as a consequence the 
communication between the line cards and the switch 
becomes increasingly complex and generates an 
increasingly larger overhead.  The crosstalk ineffective 
route generated under different methods is shown in 
figure 5. 
 

 

 
Figure 5: Routing in Multistage Network 

Here figure 5.1 is showing the cross talk path generation 
over the optical switched network. The figure is showing 
the network with 8 possible sender and receiver nodes 
that are connected through the switch. The 
communication is here performed between node 3 and 
node 2. The figure is showing the generation of effective 
path between nodes.  

 
IV. Conclusion 
 
In this presented work, An effective routing scheme is 
presented in crosstalk effective multistage network is 
shown. The work is here implemented by using three 
effective approaches called window method, improved 
window method and bitwise window method approach. 
The results obtained from work shows the effective 
generation of route over the network.  
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