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Abstract: 

The tremendous increase in demands of the people has resulted in the 

advancement of technology day by day. A technology can be accepted and 

sustained only if it is proved to have the best performance. In this current 

era, any technology to be consider will have its main portion as 

communication. Wired and wireless networks are the efficient trend setting 

technologies in communication. This paper revolves around the predictive 

framework on the network survivability and its function with respect to 

spectral analysis of these transmission media using NS2. It also highlights 

on which medium is highly efficient comparatively. 
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I. Introduction 

Communication is the formation and making 

sense to transmit the message as a sequence of 

signals using a specific channel or medium. The 

interconnected transmission line may be of cable 

media, wireless radio wave, or through light pulse 

to have a communication between the nodes. The 

well-established and true working network has 

become vital for sharing the information in a 

secured way and provides proper maintenance to 

ensure Integrity, Timeliness. All the recent 

telecommunication technologies are aimed to 

improve the use of network resources effectively. 

If the network is an extended wired or wireless 

network then it is necessary to determine rapidity, 

accuracy, smoothness with the message flow in 

the organization. Both wired and wireless network 

communication will be suffered bya sort of 

communication barriers like Information overload, 

channel distortion and some of the extraneous 

barriers. So it is necessary to have the spectral 

analysis of various transmission media.  

A discrete event driven Network Simulator 

version 2 (NS2) helps to statistically represent, 

describe, evaluate and interpret the data. The 

advantage of NS2 helps to identify and analyze 

the potential risks which are involved in the 

network further leads to examine the network 

efficiency in an appropriate manner.  

 

 Guided Media 

The bounded transmission medium helps to 

direct and confine the transmitting signal in a 

narrow path using physical links. It shows the 

complexity in installation and maintenance. Also, 

the nature of it will be bulky and expensive too. A 

single cord failure may disrupt the entire network. 

The guided media may be coaxial cable, fiber-

optic cable etc. In the wired network a single 

router is overloaded by its connections. 

 

Unguided media   

The wireless media may be radio waves, 

micro waves or infra-red waves. The cost-
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effective wireless network communication takes 

less time to configure the network but more 

immune to electromagnetic interference. Here the 

work is distributed and responsibility is taken by 

the access points irrespective of hub. Here the 

network extension by the addition of new nodes 

which do operate in the same frequency cannot be 

controlled and generates various noise like cross-

talk, obstacle reflections etc.  

The nodes in the network can be communicated 

and processed the information according to the set 

of defined rules which is called as protocol. There 

are two distinct perspective routing protocols they 

are proactive routing protocols which responds 

before the problem occurs and reactive that reacts 

after the occurrence of event.The routing protocol 

such as AODV (reactive routing protocol), DSDV 

and DVR has been investigated and determine 

which network is having the greater life time. 

II. Related works 

Several papers have addressed the 

performance of routing protocols with its various 

efficiency parameters. 

Authors demonstrate a detailed model for 

network connectivity to evaluate performance 

metrics of neighbor discovery algorithms. In Ref. 

the authors compared two power consumption-

based routing protocols DSDV and OWL 

indifferent routing phases.A.A.Chavanet al. 

studied the protocols of AODV and DSDVin view 

of overhead routing, PDR, throughput and end to 

end latency. It is proved that the routing overhead 

of DSDV is more as compared to AODV and 

concludes that AODV performance is better than 

DSDV performance. In the work proposed a 

method for incorporating wireless networks into 

wired networks while encouraging the 

interoperability of wired and wireless networks 

with multicast services. In Ref the author has 

implemented a flexible AODV which helps to 

support unpredictable constraints in theoretical 

simulation models for real time network 

connectivity. In the researchers analyzed AODV, 

DSR, Dynamic MANET and ZRP to examine 

frequently changing nodes in the ad-hocnetwork. 

They demonstrated that AODV is a successful 

routing protocol via data packet delay analysis 

from transmitter to receiver. Rajneesh et al. 

investigated various performance characteristics 

of routing protocols used in SONET-based 

networks such as one-way queuing delay, 

maximum transfer rate, use of links; etc. Yuhwa 

Suh et al. studied the effect of wired access 

networks on IP traffic forms with highlighting 

parameters like energy consumption, economy 

and environment by presenting the importance 

and reasonableness of this endeavor. 

The existing works considered energy 

consumption, delay and routing overhead as the 

performance metrics for assessing different 

routing protocols but Network configuration is an 

important criterion for an accurate analysis of the 

availability of wired and wireless networks in 

order to select the correct working route using 

routing protocols. 

III. Design of Wired network and Wireless 

network using NS2 with different 

routing protocols 

Routing governs the data packet transmission 

by establishing the specific routes between source 

and destination under the channel condition. 

Distance vector routing protocol (DVR) 

The base of DVR is Bellman Ford algorithm. 

It is one of the simple protocols and easily 

configured to any network. The routing packet 

generated by the routers hold the information 

about the distance vector to its neighbors and 

broadcasts it to all the routers to periodically 

update the routing table on its own to reflect the 

changes.  This helps to identify the optimum path 

for data transmission over the network to reach 

the destination. The transportation is carried out 

by using the UDP protocol. 
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Several papers have addressed the performance of 

routing protocols with its various efficiency 

parameters. 

Authors demonstrate a detailed model for network 

connectivity to evaluate performance metrics of 

neighbor discovery algorithms. In Ref. the authors 

compared two power consumption-based routing 

protocols DSDV and OWL indifferent routing 

phases.A.A.Chavanet al. studied the protocols of 

AODV and DSDVin view of overhead routing, PDR, 

throughput and end to end latency. It is proved that the 

routing overhead of DSDV is more as compared to 

AODV and concludes that AODV performance is 

better than DSDV performance. In the work proposed 

a method for incorporating wireless networks into 

wired networks while encouraging the interoperability 

of wired and wireless networks with multicast 

services. In Ref the author has implemented a flexible 

AODV which helps to support unpredictable 

constraints in theoretical simulation models for real 

time network connectivity. In the researchers analyzed 

AODV, DSR, Dynamic MANET and ZRP to examine 

frequently changing nodes in the ad-hocnetwork. They 

demonstrated that AODV is a successful routing 

protocol via data packet delay analysis from 

transmitter to receiver. Rajneesh et al. investigated 

various performance characteristics of routing 

protocols used in SONET-based networks such as one-

way queuing delay, maximum transfer rate, use of 

links; etc.YuhwaSuh et al. studied the effect of wired 

access networks on IP traffic forms with highlighting 

parameters like energy consumption, economy and 

environment by presenting the importance and 

reasonableness of this endeavor. 

The existing works considered energy consumption, 

delay and routing overhead as the performance metrics 

for assessing different routing protocols but Network 

configuration is an important criterion for an accurate 

analysis of the availability of wired and wireless 

networks in order to select the correct working route 

using routing protocols. 

 

 

 

IV. 4. Results and Discussions 

In order to specify how routers 

communicate with each other, different routing 

protocols configure each network, distributing 

information that allows them to select routes 

between two network nodes. It is most important 

to study performance metrics such as throughput, 

PDR and data packet delay. 

. Network metrics:- 

Packet Delivery Ratio (PDR): 

Measurement of efficient packet transferfrom send

er to receiver is referred asPDR. The organized 

network holds proper traffic management which 

pinpointsthe high delivery ratio of packets [12].  

Average end-to-end delay: It is a time for unit data 

to travel from transmitter end to receiver end. 

This sort of delay is induced by various sources of 

deed like transmission, processing etc. It is given 

by  

Ʈ= Ʈpi / Tpd where,  

Ʈ=Data unit delay  

Ʈpi=Sum of discrete data packetsdelay 

Tpd=Total number of Packets reached the receiver 

 

Average throughput: Throughput is a metric 

which measures the capacity of the channel in-

terms of cycles of receiver’s number of packets 

with respect to packet size. 

The performance and study of routing 

protocols are revealed with the proof. 

SimulationsareperformedusingNS2on the same m

obility models ontheLinux platform.The routing 

protocols DVR, DSDV and AODV are compared. 

The performances are assessed by Throughput and 

trace analysis file.  
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Traffic scenario and tracing of wired network 

A wire based network is configured using the 

vector range routing protocol shown in Figure1

 

Fig.1. Traffic scenario of DVR 

 

 
Fig.2. Trace file of DVR 

 

  In general, tracing is a record of the actual 

script that gets processed in a programming 

environment. Network simulation in NS2 

produces traces of all events in a trace archive. So 

the trace file of DVR is as shown in Figure 2.  

4.3Traffic scenario and tracing of wireless 

network 

A wireless network was traced and depicted using 

the Destination Sequence Vector Routing Protocol 

and shown that it introduces large amounts of  

overhead  into the  network  due  to  the  need for 

regular updates. The Figure 3 shows a node 

configuration for a mobile wireless noderunning 

DSDVas its protocol for Ad-hocRouting. 

 
Fig.3. Traffic scenario of DSDV 

 

 
Fig.4. Trace file of DSDV 

 

The  traces  are  used  to  measure  the 

different  performance  metrics  and  to  map the 

data on  graphs  for  further  analysis and 

comparison. 

Traffic scenario and tracing of optical 

network:- 

An optical network was planned and 

modeled using improvised AODV routing 

protocol. The optical traffic network scenario is 

generated using a tcl script consisting of multiple 

nodes, duplex connections, delay in ms and also 

agents used in origin and destination nodes. 
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Fig.5. Animation shows the packet flow, 

coverage area and Traffic scenario of AODV 

  The foundation of communication model is by 

TCL script. The Trace file gets generated by the 

execution of the script. Using the awk script the 

packet delay can be calculated. The trace file of 

AODV is shown in Figure 6.  

 
Fig.6. Trace files of AODV 

4.5. Comparison of the Routing Protocols 

Realizing the network performance 

metrics is extremely important. If no files are 

mentioned, the xgraph programs can plot a graph 

on an X display read from either data files or 

standard output. Use the xgraph to map the 

characteristics of the network parameter such as 

bandwidth, delay, jitter, latency, etc. Network  

simulation  in  NS2  generates  xgraph  after  

traces  of  all  events in a trace file have been 

completed. The xgraph is shown in 

Figure7fortherouting protocols DVR, DSDV and 

AODV. 

 
Fig.7. Comparison of the routing protocols 

 

The Figure 7 indicates that the red curve is 

the optimum one that is AODV. By setting the 

pattern and action for sending time and receiving 

time for each packet these results has been 

achieved. It is observed that in a less congested 

path, the AODV protocol transmits the unicast or 

multicast packet to help avoid data traffic. It does 

not deliver any additional overhead on data 

packets. 

V. 5. Conclusion and Future Scope 

The feat of DSDV, AODV and DVR routing 

protocols on different transmission media is 

compared in this research work. The medium of 

transmission chosen are Radio frequency and 

optical fiber cable. The simulation results are 

acknowledged in a trace file and x-graph that 

depicted the performance of the protocols with 

their metrics. DVR protocol is simulated for wired 

network, DSDV protocol is simulated for wireless 

network and AODV protocol is simulated for 

Fiber optic network. The graph resembles that the 

traffic can be controlled in AODV protocol which 

is opted for optical network. Since AODV is good 

at providing Constant Bit Rate and Packet 

Delivery Ratio it is proved that the fiber optic 

network which uses AODV performs better 

against DVR and DSDV even-though it supports 

for a reasonable distance transmission. 

Transmission energy is the energy spent to 
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transmit a message, and is dependent on the size 

of the packe Transmission energy is the energy 

spent to transmit a message, and is dependent on 

the size of the packe 

The scope of transmission is a process 

parameter that influences the overall network 

energy consumption. So the network life time 

which purely depends on energy consumption of 

transmission nodes with its mobility features can 

be evaluated using the tool Qualnet. The digital 

traffic in-case of multimedia transmission is 

unpredictable with the enormous bandwidth and 

transmission range. By the efficient use of 

spectrum this can be a fitting platform leads to 

modernize the entire communication network. 
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