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Abstract - Dynamic routing, also called adaptive routing,
describes the capability of a system, through which routes are
characterized by their destination. This method is used in data
networking to describe the capability of a network to route
around' damage, such as loss of a node or a connection
between nodes, so long as other path choices are available.
The protocols used to achieve this are OSPF, EIGRP and IS-IS.
A routing instance is a collection of routing tables, interfaces,
and routing protocol parameters. The set of interfaces belongs
to the routing tables, and the routing protocol parameters
control the information in the routing tables. Routing protocol
parameters and options control the information in the routing
tables and analyses the performance metrics of the
interconnected routers. The project deals with an approach in
which the outcome of deployment of the various dynamic
protocols on the ipv6 network is explored on the variation of
parameters such as packet loss, convergence time,
throughput and latency. Results manifest that the proposed
approach yields better performance improvement over the
existing strategies.

1. INTRODUCTION

Even from the moment of the creation of the first
computers, the need of their inter-linkage became a
major interest in order to share the outputs obtained
after the execution of various tasks they were
originally programmed for. As the time passed by,
some of the manufacturers began to develop their own
systems of interlining for their computers. Afterwards,
even though the necessity of Inter-linkage became a
major issue among the users, this matter was still
unable to be solved due to the diverse protocols that
were used in order to intercommunicate in various
geographical areas. Internet Protocol (IP) is the best-
known Layer 3 or Network layer protocol. Presently
two versions of IP are assigned by Internet Assigned
Number Authority (IANA). The designers of [Pv4 did
not envision the explosive growth of its use. 4.3 billion
addresses seemed more than enough. The IPv4
protocol is not particularly efficient in its use of the

available space, with many addresses being wasted.
The internet authorities started to predict address
exhaustion in the late 1980s and IPv6 was developed in
the 1990s as the long-term solution. It is possible to
exchange the routing information between routers
through the routing protocols. Routing protocols allow
routers to share information about remote networks
dynamically and add this information to their routing
tables automatically. To recognize the best path to each
network routing protocols are used and added to the
routing table. The fundamental advantage of using
dynamic routing protocol is that whenever there is
topology change routers exchange routing information
which permits routers to certainly learn about new
networks as well as to find alternate paths if there is a
link- failure to a running network. In comparison with
static routing, less administrative overhead is required
in dynamic routing protocols. However, the expense of
using dynamic routing protocols is dedicating part of a
router's resources for protocol operation including
CPU time and network link bandwidth. Besides, to meet
the demands of changing network requirements
dynamic routing protocols have evolved over several
years. Though several organizations have shifted
towards more recent routing protocols such as
Enhanced Interior Gateway Routing Protocol (EIGRP)
and Open Shortest Path First (OSPF), many of the
earlier routing protocols, such as intermediate system-
intermediate system(IS-IS), are still in use today.

1.1 Related Works

Abdul Kadhim analyzed the performance of EIGRP, OSPF
and IS-IS dynamic routing protocols in terms of the
network convergence activity and time by using the
GNS3simulator. He showed that OSPF has faster
convergence time than EIGRP, and OSPF convergence
activity is much more than IS-IS, therefore, OSPF can react
more quickly in case of link failure [7]. Kodzo et al
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simulated EIGRP, OSPF and their combination in GNS3.
They analyzed the performance of EIGRP, OSPF and
EIGRP_OSPF for real time application. They found that
EIGRP_OSPF has less end to end delay, packet delay
variation and packet loss for real application than both
EIGRP and OSPF, and the combination of EIGRP and OSPF
has maximum throughput than EIGRP and OSPF [8].
Mardedi and Rosidi presented the analysis and comparison
of performance between EIGRP and OSPF based on Cisco
Packet Tracer 6.0.1. They found that EIGRP is better than
OSPF in terms of delay and convergence time [9]. Whitfield
and Zhu compared the performance of OSPFv3 and
EIGRPv6 by using real Cisco hardware in experiments. They
noticed that EIGPRv6 outperforms OSPFv3 in terms of
start-up and re- convergence speed but EIGRPv6
authentication mechanism negatively affected its
performance, in contrast IP Security (IPSec) in OSPFv3
improved its performance [10]. Dey et al. presented a
simulation based on Cisco Packet Tracer for dynamic
routing protocols and redistribution among the protocols
[11]. Patel et al analyzed the performance of OSPF and
EIGRP routing protocols in terms of route summarization
and route redistribution in Graphical Network Simulator
(GNS3) [12]. Farhangi et al. presented the GNS3 simulation
based of a combination of EIGRP, OSPF and IS-IS routing
protocols in a semi-mesh topology. A simulation showed
that the performance of the mixed three protocols EIGRP,
OSPF and IS-IS in terms of end to end delay, packet delay
variation, Voice Jitter and Link throughput outperforms the
other two combination of the same three routing protocols
[13]. ]Jalali et al. evaluated the performance of IS-IS, OSPF,
and EIGRP in terms of convergence, throughput, queuing
delay, end to end delay and utilization by using the
GNS3simulator. They found that EIGRP outperforms other
routing protocols in their study [14]. Ashoor presented a
survey in distance vector and link state dynamic routing
protocols. She analyzed the performance of distance vector
and link state algorithms in a mesh network [15].
Kuradusenge and Hanyuwimfura presented a comparative
analysis of EIGRP configuration on [Pv4 and IPv6 by
modifying its metric of different values of composite metric
to path selection [16]. Kaur and Mir demonstrated a
comparative performance analysis of EIGRP, RIP and OSPF
by using the GNS3 simulator. They concluded that EIGRP is
better than OSPF and IS-IS in terms of network
convergence, throughput, utilization, queuing delay, HTTP
page response and email upload response time [17]. Singh
et al. configured EIGRP on IPv6 by using Cisco Packet
Tracer simulator and evaluated the performance of EIGRP
in IPv6 for small network [18]. Pavani et al. surveyed the
performance of dynamic routing protocols in terms of
router updates, link utilization and end to end delay [19].

1.2 Existing system

Network plays a vital role that helps to share information
and resources and implement centralized management
system. To enable the network features, all organizations and
ISPs have design and implemented IPv4 network to share
their voice/data/video applications. IP is internet protocol
and works on third layer of OSI model and forward packet

from one node to another. IPv4 enables encapsulation and
add more information that helps for efficient transmission of
data.IPv4 address is 32bit address and have maximum of
2732combination address.IPv4 address configured in
devices either manually or automatically(DHCP).Used
subnetting, VLSM and supernetting ,concepts to increase,
Network performance. IP enables encapsulation and add
information for error control and fragmentation that support
to transport the data error free. Router has memory and
stores routing more information due to expansion of
network. NAT is used to better utilization of IPv4 address.
Used ACL, firewall and check point to ensure the security for
data in IPV4 network.IPv4 network supports mobility butt
generates O/H information.IPv4 network supports dynamic
routing by enabling Protocol such as EIGRP, OSPF, and IS-IS.

1.2.1 Limitations of Existing System
Existing system has the following limitations:

= Scarcity of Addresses.

= More latency.

= Less Security.

= Auto Configuration is difficult.
=  Quality of Service.

1.3 Proposed system

Routers within one routing instance typically run the same
routing protocol to fully share reachability information and
by default do not exchange routing information with routers
in other routing instances. For instance, Routers in the OSPF
instance do not have visibility of the addresses and subnet
prefixes in the EIGRP instance and vice versa. Similarly,
Routers in the EIGRP instance do not have visibility of the
addresses and subnet prefixes in the IS-IS instance and vice
versa. To allow the exchange of routing information between
different routing instances, we use a concept called as Route
redistribution. Route Redistribution has become an integral
part of IP network design. A router that runs multiple
routing protocols actually instantiates a separate routing
process for each protocol. Each instantiated routing process
has its own Routing Information Base (RIB) to store routing
information. And the router does not by default redistribute
routes among these processes. We have explicitly configured
the system according to the scope and measured the overall
performance of the system. Parameters that will describe
good functioning of a system like Latency, Throughput,
Packet loss and Convergence time are measured.

1.3.1 Advantages of Proposed System

The advantages of proposed system are:
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=  Provides Auto configuration.
= Direct Addressing.

= Provides Interoperability.

= Improved Security features.
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. - R Fig-3: Enabling OSPF Protocol
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Fig-1: TOPOLOGY OF THE PROPOSED SYSTEM

2. ENABLING IPv6 ADDRESSES, CONFIGURATION &
RE- DISTRIBUTION

Fig-4: Enabling EIGRP Protocol
2.1 Redistribution between IS-IS and EIGRP:

This module is associated with establishing connection

between two different protocols, IS-IS and OSPF.

Fig-2: Enabling IS-IS Protocol
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2.2 Redistribution between OSPF and EIGRP: IS-IS NETWORK:

This module is associated with establishing connection

between two different protocols, OSPF and EIGRP.

Fig-6: Packet transmission between OSPF and EIGRP

2.3 Redistribution between IS-IS and OSPF: Fig-9: Tracing path of convergence (IS-IS)

First, a formal definition of routing metrics and two
important properties of boundedness and monotonicity
are identified. We show that these two properties are
both necessary and sufficient for a routing metric to be
maximizing in any network. It shows how to combine
two (or more) routing metrics into a single composite
metric such that if the original metrics are both bounded
and monotonic, then the composite metric is also
bounded and monotonic. It shows that the composite
routing metric used in the Inter-Gateway Routing
Protocol (IGRP) is not maximizable and Enhanced IGRP
(EIGRP) does not behave as expected for non-monotonic

This module is associated with establishing connection

between two different protocols, EIGRP and OSPF.

metrics. It also shows that a technique for scalable link-
state routing does not work correctly when applied to
Fig-7: Packet transmission between IS-IS and OSPF composite metrics. A common theme throughout our
paper is that the intuitions generated by using distance
metrics to produce shortest paths do not carry over to

other routing metrics.

Fig-8: Performance Evaluation
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OSPF NETWORK EIGRP NETWORK

Fig-10: Packet transfer with varying packet size and Fig-12: Packet transfer with varying packet size and
datagram size (OSPF) datagram size (EIGRP)

Dynamic routing has better scalability, robustness, and
convergence. However, the cost of these added benefits
include more complexity and some overhead -bandwidth
that is used by the routing protocol for its own
administration and route redistribution allows routes from
one routing protocol to be advertised into another routing
protocol.

Throughput ISIS to OSPF {vice versa)

Fig-11: Tracing path of convergence (OSPF)

Chart-1: OSPF-IS-IS PERFORMANCE EVALUATION -
THROUGHPUT GRAPH
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Latency OSPF to EIGRP {vice versa) Latency EIGRP to ISIS vice versa)
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Chart-2: OSPF-EIGRP PERFORMANCE EVALUATION -
LATENCY GRAPH

Chart-4: EIGRP-IS-IS PERFORMANCE EVALUATION -
LATENCY GRAPH
GNS3 allows the emulation of Cisco on our Windows or Linux
based Computer. Emulation is possible for a long list of Throughput EIGRP to ISIS {vice versa)
router platforms and PIX Firewalls. GNS3 is an invaluable
tool for preparing for Cisco certifications such as CCNA and

CCNP. There are a number of router simulators on the
market, but they are limited to the commands that the

developer chooses to include. Almost always there are 0
commands or parameters that are not supported when M0
working on a practice. 20
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Chart-3: OSPF-EIGRP PERFORMANCE EVALUATION -
THROUGHPUT GRAPH
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Chart-6: OSPF-IS-IS PERFORMANCE EVALUATION -
THROUGHPUT GRAPH
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Chart-7: EIGRP-IS-IS PERFORMANCE EVALUATION -
LATENCY & THROUGHPUT GRAPH

3. RESULT & DISCUSSION

This project deals with the option to interconnect routing
instances that overcomes the deficiencies of current
approaches and data transmission in IPV6 configured

network using the user friendly software GNS3. The
attributes from the different routing instances are globally
ordered in a way that can be parameterized by a network
operator. In the proposed form of interconnection,
correctness is built in, resiliency is possible, and the end-to-
end paths traversed by data packets can conform to
performance criteria. Through our survey, we can conclude
that this approach in ipv6 network is highly secured and
also it has high address space which enables an
individual to use approximately 3.6 million IP address. In
this approach, the network was created using Dynamic
routing Interior gateway protocols like RIP, OSPF and EIGRP.
In near future, another protocol like IS-IS will be
implemented. The scope, performance and routing instance
of each protocols will be studied and measured.
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