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Abstract - The main cause for the degradation of the network
performance in internet is instability in routing, link failures
and congestion in the networks [1]. It has been found that
most of the disruptions occur during routing changes. Every
routing protocol behaves different from each other
performance wise. We have evaluated performance of each
protocol for real time applications.

l.
INTRODUCTION

Increase in large networks increases routed traffic and
reduces the stability of the network. The major cause for
the degradation of the service performance in internet is
network congestion, link failures, and routing instabilities
[1]. It has been found that most of the disruptions occur
during routing changes. A few hundred milliseconds of
disruption are enough to cause a disturbance in voice and
video. A disruption lasting a few seconds is long enough
for interrupting web transactions [2]. Hence, during
routing convergence data packets are dropped, delayed,
and received out-of-order at the destination resulting thus
in a serious degradation in the network performance [1].

To effectively and efficiently distribute data, the choice of
the routing protocol becomes very critical factor to define
the success of the network over time. Three classes of
routing protocols are common on IP networks as follows:

1) Interior gateway routing over link state routing
protocols, such as OSPF.

2) Interior gateway routing over distance vector
protocols, such as RIP, IGRP and EIGRP.

3) Exterior gateway routing, such as BGP v4 routing
protocol.

The performance of each routing protocol is different
from each other. Among all routing protocols, we have
chosen RIP, OSPF and EIGRP routing protocols for
doing performance evaluation in a simulation based
network model for real time application such as voice
conferencing.

a. STANDARD APPLICATIONS

To configure a LAN or a workstation, we need to
describe their behavior. A user’s behavior or “profile” can
be described by the applications used and how long and
often the applications are used throughout the day. An
application can be described in terms of its actions, which
are referred to as tasks in OPNET. OPNET ships with
pre-defined profiles and applications that may suit the
behavior we wish to describe. We may, however, wish to
modify the existing definitions to suit our needs or even
create new application and profile definitions. [5]

The standard applications in OPNET include Database,
E-Mail, FTP, HTTP, Print, Remote Login, Video
Conferencing and Voice.

b. Technical Overview of Routing
Protocols

In Internet Protocol networks, a routing protocol usually
carries packets by transferring them between different
nodes. The main idea for routing protocols is to establish
the best path from the source to the destination. Routing
protocols have the following objectives:

i) To communicate between routers
ii) To construct routing tables
iii) To make routing decisions
iv) To learn existing routes
v) To share information amongst neighbor’s
routers.
3.1 Classification of Routing Protocols

The classifications of routing protocols are:

i) Static and dynamic routing protocols.
ii) Distance Vector and Link State routing
protocols.

3.2 Static Routing
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Static routing assumes that the network is fixed and no
more nodes are added or removed from the system.
Routing tables are manually updated and is mainly used
for small networks.

3.3 Dynamic or Adaptive Routing

In this paper we will only consider Dynamic Routing
Protocols. Within the class of dynamic protocols we have
Interior or Exterior Gateway protocols named EGP and
IGP. These protocols can use either link-state or vector
state protocols and its hierarchy is shown as below.

BGP

Dynamic
Routing
Protocols

Distance Vector

Link-State

05PF

Fig.1 Hierarchy of Dynamic Routing Protocols
3.3.1 Routing Information Protocol (RIP)

Routing Information Protocol is a distance-vector based
interior gateway protocols. RIP is one of the first routing
protocols implemented on TCP/IP. Information is sent
through the network using UDP. Each router has limited
knowledge of the network around it and maintains its
routing table by sending periodic updates to communicate
with its neighboring routers. It updates its routing table
after a fixed time intervals, generally after every 30
seconds. Its metric is the number of jumps or hop count to
find an optimal path for packet routing. The maximum
number of jumps in RIP is 15 to avoid routing loops.
Therefore, this protocol works best for small networks.

3.3.2 Open Shortest Path First (OSPF)

Open Shortest Path First Protocol is a very widely used
link-state interior gateway protocols (IGP). OSPFroutes
Internet Protocol packets by gathering link-state
information from neighboring routers and constructing a
map of the network. OSPF router sends many messages
including hello messages, link state requests and updates
and database descriptions. Main advantage of OSPF is
that its many configurable parameters make it flexible

and robust protocol. As compare to RIP, OSPF is a
complex protocol.

3.3.4 Enhanced Interior Gateway Routing Protocol
(EIGRP)

In this protocol Diffusing Update Algorithm (DUA) is
used for routing optimization, fast convergence, as well
as to avoid routing loops. Routers using this protocol
automatically distribute route information to all
neighbors. When a router is unable to find a path through
the network, it sends out a query to its neighbors, which
propagates until a suitable route is found. This need-based
update is an advantage over other protocols as it reduces
traffic between routers and therefore saves bandwidth.
The disadvantage of EIGRP is that it is a Cisco
proprietary protocol.

1. SYSTEM DESIGN

To create a simulation model and examine the
performance of the applications deployed in the network,
a scenario is created in which there is an RnD Site and
Main Site Employees. The system is designed using
Riverbed Modeler Academic 17.5 Edition.

b

Figl. Ethernet Model
LINK FAILURE/RECOVERY

The major cause for the degradation of the service
performance in internet is network congestion, link
failures, and routing instabilities. It has been found that
most of the disruptions occur during routing changes. A
few hundred milliseconds of disruption are enough to
cause a disturbance in voice and video. A disruption
lasting a few seconds is long enough for interrupting web
transactions. Hence, during routing convergence data
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packets are dropped, delayed, and received out-of-order at
the destination resulting thus in a serious degradation in
the network performance. When a link fails, it is
important that the dynamic routing protocol recognizes
that failure, and converges upon a new topology to allow
for the network segment to still be online.

Simulation for Link Failure
and Recovery

Status Time (secs)
Fail 600
Recover 780

We have analyzed above said network topology with
node or link failures on the basis of metrics such as
network convergence time, jitter, delay variation, end to
end delay and throughput while implementing different
applications (HTTP response, Email, FTP, VolP, Video
Conferencing) on real time environment. An analysis of
node or link failures with mixed protocols of combination

of EIGRP_RIP, OSPF _RIP and combination of
OSPF_EIGRP has been done.
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Fig.2. Ethernet Model with Link Failure/Recovery
RESULTS
6.1 Email Download Response Time (seconds) Time

it takes for e-mail messages to arrive from the server
in response to a client’s request. The time includes
the connection setup delay.
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Fig.3 Link Flapping

For Scenario |, OSPF protocol is showing better
performance for Email download application in link
failure and recovery analysis followed by EIGRP and
RIP. RIP protocol shows the poor performance since it
takes time for convergence and hoping of hosts between
the networks. For Scenario Il, OSPF_RIP hybrid protocol
is showing better performance for Email download
application in link failure and recovery analysis followed

by EIGRP_RIP and OSPF_EIGRP. With the
implementation of OSPF_RIP hybrid protocol on
different topologies we can compare or improve

performance of the network showing poor performance
with single protocol.
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Fig.4 Hybrid Protocols with Link Failure/Recovery

6.2 HTTP Page Response Time (seconds)
Time it takes to retrieve an entire HTML page
including all in-lined objects.
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fig.5 Link Flapping

For Scenario I, EIGRP protocol has the less delay response
for http application followed by OSPF protocol. For
Scenario Il, EIGRP_RIP hybrid protocol gave the less
delay response for http application. This hybrid protocol
has taken less time with respect to single protocol scenario.
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Fig.6 Hybrid Protocols with Link Failure/Recovery
6.3 Network Convergence Duration (sec)

A convergence time is the time to construct the attack
path (Kim et al., 2006). The time needed for all routers in
the network should be small so that the routing specific
information can be easily known.For Scenario I, EIGRP
has better performance followed by OSPF protocol. RIP
protocol has shown the poor performance in the
convergence of the network. In Successive link failure
scenario Network hybrid protocols OSPF_EIGRP and
EIGRP_RIP shows almost same performance by taking
less convergence time for IP network.
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For Scenario |, EIGRP protocol takes the less time. For
Scenario I, Hybrid OSPF_RIP protocol takes less time
with respect to other two hybrid protocols. This time is
even less than the total time taken by EIGRP single
protocol? Telnet response of a network varies with the
change in protocols and hybrid protocols give better
performance and can be considered for applications
where Remote Login response time is a major factor
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Fig.10 Hybrid Protocols with Link Failure/Recovery

6.5 Video Conferencing Packet End-to-End Delay
(sec)

The Video Conferencing application models transmission
of video traffic between two nodes in the network.

-
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Fig.11 Link Flapping

In the Link Failure/Recovery scenario OSPF has better
performance and has less end-to-end delay time as compare
to other two protocols. Whereas performance of hybrid
protocol scenarios is marginally equiavlent to performance
of single protocols. We can study on hybrid protocol

performance by implementing different topologies like by
increase in number of hosts, simulation time period etc.

performance by mplementins Jiffesexd fopologies Hie by
increass in member of bosts, sinmdaticn me pericd stc

T PRy oy s ey gy —_—
e P § L CET PR BT
LRy N 2! - -
-G "u.--.-...--.-.'""“
.h-l—_a—-_-ﬁ-_.---.—.d.-‘
oot Sowi-ter ol Porlory oy
e L=
=
s
—-nur]
i | ___,.-"
tnul.l
B ] e
=
o
e ]
P
tu.u-l
) e s i

Fig 11 Hyheid Prosocods with Link Fadhere Recovery
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For Scenario I, EIGRP has least queuing end-to-end delay
whereas For Scenario I, OSPF_RIP has least queuing end-
to-end delay time as compare to other two combined/hybrid
protocols. Comparing both figures queuing delay in Hybrid
Protocol scenario is comparively less with respect to single

5



ISSUE: 50, VOLUME 30, NUMBER 01, 2017

‘-::;' I]ITE INTERNATIONAL JOURNAL OF INNOVATIVE TRENDS IN ENGINEERING (UITE)

ISSN: 2395-2946

protocol scenario. Therefore, Hybrid Protocol gives better
performance in Queuing delay.

V. CONCLUSION/RESULT

This paper, we use a bottom-up-top design approach where we
concluded each routing protocols would serve best based on
different applications currently running in the networks and its
performance varies as the successive/link failure is applied. We
have seen Hybrid Protocols performance is comparatively
better than the performance of single protocol.

Table.l Link Flapping (Successive Link Failure
Scenario)

Applications/Rout | EIGRP | OSPF RIP
ing Protocols

Email Download | 0.005792 | 0.005627 0.00767

Response  Time 2
(seconds)

HTTP Page | 0.286705 | 0.286944 0.33752
Response  Time 9
(seconds)

Network 5.001506 | 5.001824 24.2061
Convergence 2

Duration (sec)

Remote Login | 0.000924 | 0.001022 0.00102
Response  Time

(sec)
Video 0.004314 | 0.004151 0.00494
Conferencing 9

Packet  End-to-
End Delay (sec)

Queuing  Delay | 7.10012 | 3.80621E- | 4.18895
(sec) E-06 05 E-05

Table.2 Hybrid Protocols with Successive Link
Failures

Applications/
Routing
Protocols

OSPF_EI
GRP

OSPF_RI
P

RIP_EIGR
P

Email
Download
Response
Time
(seconds)

0.015626

0.006033

0.009468

HTTP Page
Response
Time
(seconds)

0.292856

0.319494

0.286071

Network
Convergence

Duration (sec)

5.001505

26.29552

5.001505

Remote Login
Response
Time (sec)

0.001235

0.000779

0.000804

Video
Conferencing
Packet End-
to-End Delay
(sec)

0.004354

0.004794

0.004458

Queuing
Delay (sec)

2.31533E-
05

1.05232E-
05

2.50571E-05

V.

FUTURE SCOPE

In the future, behavior of routing protocols can be
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number of routers in the network, number of links etc. A
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varying simulation time of the networks.

[1] Thorenoor, S.G.”Dynamic Routing Protocol Implementation
Decision between EIGRP, OSPF and RIP Based on
Technical Background Using OPNET Modeler” (Wipro,

Bangalore,

India) Source: Proceedings of the 2010

Second International Conference on Computer and

6




"-::.I]ITE INTERNATIONAL JOURNAL OF INNOVATIVE TRENDS IN ENGINEERING (UITE)

ISSUE: 50, VOLUME 30, NUMBER 01, 2017

ISSN: 2395-2946

Network Technology (ICCNT 2010), p191-5, 2010.
Renata Teixeira, Jennifer Rexford, “Managing Routing
Disruptions in Internet Service Provider Networks,” IEEE
Communications Magazine, March 2006.

[2] Catherine B., Gianluca I.,& Christophe D., “Impact of
link failures on VolP performance,” In Proceedings of
NOSSDAYV Workshop, ACM press, Florida, USA, pages
63-71, May 2002.

[3] Mohamad A. Yehia, Mohammed S. Aziz, Hussein A.
Elsayed, “Analysis of IGP Routing Protocols for Real
Time Applications: A Comparative Study”, Volume 26—
No.3, July 2011.

[4] http://en.wikipedia.org/wiki/Routing_protocol.

[5]
aetos.it.teithe.gr/~ziochr/network_lab/configuring_applica
tions.pdf

[6] Opnet Technologies, Inc. “Opnet Simulator,” Internet:
www.opnet.com, date last viewed: 2010-05-05

[71 V. S. Forst and B. Melamed, “Traffic Modelling for
Telecommunications Networks”, Communication
Magazine, March 1994, Vol. 32, Issue 3.

[8] Vikram Dham, “Link Establishment in Ad Hoc Networks
Using Smart Antennas”, Master of Science in Electrical
Engineering Alexandria, Virginia and January 15, 2003.

[9] Harry Perros,” Computer Simulation Techniques: The
definitive introduction!”
http://www.csc.ncsu.edu/faculty/perros//simulation.pdf,
2009.

[10] Dong Xu, “Analysis of OSPF, EIGRP and RIP protocols
for real time applications.” http://www.sfu.ca/~donx/”
SFU proceedings Spring 2011

[11] Islam, Mohammad Nazrul, and Md Ahsan Ullah Ashique,”
Simulation-Based Comparative Study of EIGRP and
OSPF for Real-Time Applications.”, Diss. Master Thesis
Electrical Engineering, Blekinge Tekniska Hogskolan,
Thesis no: MEE 10: 53, 2010.

[12] M. Nawaz Lakhmir, Ayaz Ahmed Qureshi, M. lbrahim
Channa, Fareed Ahmed Jokhio, and Shahzaman
Nizamani,” Performance Evaluation of Link State
Routing Protocol in an Enterprise Network”, Bahria
University Journal of Information & Communication
Technologies Vol. 8, Issue 1, April 2015.

[13] http://www.informit.com/articles/article.aspx?p=26129

[14] RajanVohra, R.S.Sawhney, Manju Sharma, “Analysis of
Statistics HTTP and DATABASE for Wireless and
Wireline  Network  with and  without Load
Balance”,Proceedings of 2010 International Conference
on Computer Communications and Networks (CCN-10)
held in Orlando, Florida, USA ,pp. 123-129, July 2010.

[15] Prashant Chaudhary and Sanjay Kumar “Routing
Information Protocol Using OPNET”, IJITKM Volume 7,
Number 2, Jan— June 2014, pp. 195-201 (ISSN 0973-
4414).

[16] Manoj Barnela, Akhil Kaushik, Satvika(2015) *“
Performance Analysis of OSPF, RIP, IGRP and EIGRP
Routing Protocols using OPNET 14.5 Simulator “,
Volume 5, Issue 5, May 2015 ISSN: 2277 128X .

[17] Mohammad Nazrul Islam and M.d. Ahsan Ullah Ashique,
2010. Simulation-Based of EIGRP and OSPF for Real-

Time Applications, Master Thesis Electrical Engineering,
Blekinge Tekniska Hogskolan, Thesis no: MEE 10: 53.

[18] Mohammad Nazrul Islam and Md. Ahsan Ullah Ashique,
2010. Simulation-Based EIGRP over OSPF Performance
Analysis, Master Thesis in Electrical Engineering
Emphasis on Telecommunications, Blekinge Tekniska
Hogskolan, Thesis, 4983: 14.

[19] Shravan K. Narisetty and K. Santosh Balsu, 2011.
Performance Comparison of EIGRP and ISIS/RIP
Protocols, International Journal of Research and Rieviews
in Ad Hoc Networks(IJRRAN)

[20] Lemma, E., S. Hussain and W. Anjelo, 2009. Performance
Comparison of EIGRP/IS-IS and OSPF/IS-1S, Master
Thesis Electrical Engineering, Blekinge Tekniska
Hogskolan, Thesis no: MEE, 09:77.

AUTHOR'S PROFILE

Shivali Narang Jain has received her Bachelor of
Engineering degree in Electronics & Communication
Engineering from DAV Institute of Engineering and
Technology, Punjab in the year 2008. At present she is
pursuing M.Tech with the specialization of Electronics &
Communication in DAV Institute of Engineering and
Technology, Punjab.

Dr Neeru Malhotra has received her Degree and
Doctorate in Electronics & Communication Engineering
from PTU. At present she is working as an Associate
Professor and Head in ECE Department at DAV Institute
of Engineering and Technology, Punjab. More than 50
papers are published under her able guidance in various
Journals and Conferences.



http://www.csc.ncsu.edu/faculty/perros/simulation.pdf
http://www.informit.com/articles/article.aspx?p=26129

