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Abstract 

A Campus Area Network (CAN) can be characterized as a Local Area Network (LAN). 

Generally, it is a network which connects various entities of an office e.g. various 

infrastructural entities of a university campus. In this paper, it is designed a new CAN 

topology and analyzed the performance of CAN by considering Routing Information 

Protocol (RIP), Enhanced Interior Gateway Routing Protocol (EIGRP), and Open 

Shortest Path First (OSPF) routing protocols. The simulation results were analyzed with a 

performance comparison among these three routing protocols. It is found that the 

proposed design model reduces the cost from bandwidth perspective and also provides 

values for various network parameters which lead to better Quality of Service (QoS) in 

the CAN.  
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CHAPTER 1 

Introduction                                           

1.1 Background 

Communication through the internet has become the primary segment of life. 

Transmission control protocol (TCP/IP) plays a vital role for the internet to connect with 

the worldwide network infrastructure .The primary purpose of the TCP/IP was to set 

interconnection through different networks. The massive advantage of interconnection of 

the system was to build communication links between hosts of different networks, even 

divided by significant geographic areas as in [1] Protocol loads has typically founded on 

OSI model for TCP/IP model. In network layer, the internet can have seen as a collection 

of sub networks. The Internet link has accomplished by using Internet Protocol. Routing 

Protocols invent the mechanism by which routers find the information on the state of the 

network topology [1] Routing is a process to find out the best route for transmission of 

data packets to the destination. The main aim of routing protocol is to share network 

information between participated routers. 

Campus area network is a computer based network created by interconnection of Local 

area network in limited area. Now a day’s rapid advancement happens in recent 

technology, like that campus area network is one of them. Purpose of campus area 

network is to share the information of one network with other network and working with 

together. Infrastructure of CAN is based on the technologies of Local area networks but 

interconnected between the multiple buildings at the particular location [1] In university 

campus there are various departments and they follow same infrastructure. As a result 

when one message is sent by one department, can be accessed by other departments. In 

this way administrative messages can be accessed by every department. Campus Area 

Network is a lucrative, profitable and easily accomplish in the locality. It can play an 

emergent role for the campus area to get better data speed [3] 

Today’s world, computer communication networks are increasing rapidly day by day. 

The use of communications technology is expanding world-wide so that in many respects 
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distance and location are no longer obstacles to effective communication. Although many 

of the developing nations do not have the same level of communications infrastructure as 

developed nations. 

Communication technology facilitates users by providing user friendly services such as 

file transferring, print sharing, video streaming and voice conferencing. Internet is a 

global system of interconnected computer networks. Today internet is playing a vital role 

in communication networks. Computer communication networks are based on a 

technology that provides the technical infrastructure, where routing protocols are used to 

transmit packets as well as information across the internet.  

A protocol is a formalized system for exchanging a specific type of information in a 

certain way. A routing protocol formalizes the continually ongoing exchange or route 

information between routers. Messages called routing updates pass information used by 

routers to determine and calculate paths to destinations. Determining and calculating 

these paths is done by routing algorithms which are composed of a system of rules that 

control a networks behavior so that routers can adapt to changing circumstances in the 

network’s topology. Two examples of these ongoing changes can be the implementation 

of some new equipment on the network of temporarily out of service router on the 

network; a routing table is a list of routes available to forward traffic to various 

destinations. Each router typically maintains a single routing table, not one for each 

interface. 

Routing protocols are set up to interact in a peer to peer arrangement where each router 

plays a relatively equal role. They are definitely not coordinated by some unique central 

administration across the internet. 

The routing algorithms tend to share the following two basic approaches. 

 Routers send one another update messages advising of changes in internetwork 

topology and conditions. 

 Each router recalculates its own routing table based on the updated information. 

 The router has prior knowledge about the adjacent networks which can assist in 

selecting the routes between two nodes. There are different types of routing 
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protocols in the IP networks. Three classes are common on IP networks as 

follows: 

 Interior gateway routing over link state routing protocols, such as OSPF and IS-

IS. 

 Interior gateway routing over distance vector protocols, such as RIP, RIPv2, and 

IGRP. 

 Interior gateway routing over hybrid protocols, such as EIGRP. 

The performance of each routing protocol is different from each other. Among all routing 

protocols, we have chosen RIPv2, OSPFv2 and EIGRP routing protocols for doing 

performance analysis with their authentication in a simulation based network model [2] 

for the parameters end to end delay and convergence time. 

Routing Information Protocol version 2 (RIPv2) is a distance vector routing protocol 

which is mainly based on Bellmen Ford algorithm to calculate the best path with routing 

loops. 

Enhanced Interior Gateway Routing Protocol (EIGRP) is an interior gateway protocol 

and it’s a hybrid routing protocol which is mainly based on DUAL (Diffusing Update 

Algorithm) to calculate the best route without creating routing table loops based on 

bandwidth and delay[2].  

On the other hand, Open Shortest Path First 2 (OSPFv2) is a link state routing protocol, 

which is used to allot routing information within an autonomous system based on cost. 

This thesis provides a simulation based study on RIPv2, EIGRP and OSPFv2 routing 

protocols. First of all, we designed same network model for RIPv2, OSPFv2 and [2] 

EIGRP simulated these network models with real time traffic to observe how the 

performance varies among them. We measured the performance based on parameters 

such as convergence time and end to end delay. We have used GNS3 (Graphical Network 

Simulator 3) and wire shark live packet capturing software as simulator to find our result. 
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1.2 Goal and Motivation 

1.2.1 Goal 

Design a campus network which is cost-efficient; improve network performance, decent 

bandwidth to the network system. Develop an invulnerable network system for operating 

routers and secure both the database and access to it. Provide authentication and integrity 

protection for messages on the wire for existing routing protocols. 

1.2.2 Motivation 

Campus networks used in almost all the universities around Bangladesh are extremely 

inefficient. (Cost-bandwidth ratio is very high). Routing protocols, of which RIP, OSPF, 

and EIGRP are the most widely deployed, have been increasingly abused by envious 

users over the past few years in the absence of secure authentication. Through password 

authentication with routing protocols between routers, we can boost up the security of the 

network. This authentication has sent a vivid text, for an attacker to demolish this security 

control. 

1.3 Objectives 

 A Campus Area Network (CAN) can be characterized as a Local Area Network 

(LAN). 

 It is a network which connects various entities of an office or various 

infrastructural entities of a university campus.  

 It is designed a new CAN topology and analyzed the performance of CAN by 

considering Routing Information Protocol (RIP), Enhanced Interior Gateway 

Routing Protocol (EIGRP), and Open Shortest Path First (OSPF) routing 

protocols.  

 The simulation results were analyzed with a performance comparison among 

these three routing protocols. 

 It is found that the proposed design model reduces the cost from bandwidth 

perspective and also provides values for various network parameters which lead 

to better Quality of Service (QoS) in the CAN 
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1.4 Thesis Overview 

This thesis consists of eight chapters that contain introduction, working of the system, 

results and discussion for each chapter. 

Chapter 1: Introduction. 

Chapter 2: Literature review, routing protocols, which contains brief introduction of 

the routing protocols, it’s metric, default timer and authentication process. 

Chapter 3: About Campus Network, purpose of campus network. 

Chapter 4: RIPv2, short overview, network design, configuration of RIPv2, its metric 

and authentication process of RIPv2. 

Chapter 5: OSPFv2, short overview, network design, configuration of OSPFv2, its 

metric and authentication process of OSPFv2. 

Chapter 6: EIGRP, short overview, network design, configuration of EIGRP, its 

metric and authentication process of EIGRP. 

Chapter 7: Simulation performance, network design for RIPv2, OSPFv2 and EIGRP, 

end to end simulation graph and convergence time simulation graph. 

Chapter 8: Result analysis, end to end performance result and convergence time 

performance result. 

Chapter 9: Conclusion References 
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      CHAPTER 2 

Literature Review 

2.1  Introduction 

Our core topic is campus networking. Campus area network is a computer based 

network created by interconnection of Local area network in limited area. Now a 

day’s rapid advancement happens in recent technology, like that campus area network 

is one of them. Purpose of campus area network is to share the information of one 

network with other network and working with together. Infrastructure of CAN is 

based on the technologies of Local area networks but interconnected between the 

multiple buildings at the particular location [3] In university campus there are various 

departments and they follow same infrastructure. As a result when one message is 

sent by one department, can be accessed by other departments. In this way 

administrative messages can be accessed by every department. Campus Area 

Network is a lucrative, profitable and easily accomplish in the locality. It can play an 

emergent role for the campus area to get better data speed.  

Another core topic of the present world is IP routing process or networking. It’s 

integral to networking because it pertains to all routers and configurations that use it, 

which is easily the lion’s share. IP routing is basically the process of moving packets 

from one network to another network using routers. 

First we must have to make sure before discussing this chapter that is the difference 

between a routing protocol and a routed protocol. Routers use routing protocols to 

dynamically find all networks within the greater internetwork and to ensure that all 

routers have the same routing table. Routing protocols are also employed to 

determine the best path a packet should take through an internetwork to get to its 

destination most efficiently. RIPv2, EIGRP, and OSPFv2 are great examples of the 

most common routing protocols [2] 
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Once all routers know about all networks, a routed protocol can be used to send user 

data (packets) through the established enterprise. Routed protocols are assigned to an 

interface and determine the method of packet delivery. 

      2.2 Routing Basics 

Routing is the process of selecting paths in a network along which to send network 

traffic and route is the path to send the network traffic. 

There are two ways a router learn a route: 

 Static routing and 

 Dynamic routing. 

1. Static routing: When routers learn from an administrator, it is called static routing. 

In static routing we have to add all network locations manually. If any change occurs 

in network, administrator is responsible to update it by hand in all routers [4]. 

2. Dynamic routing: When routers learn from neighboring router through the routing 

protocols, it is called dynamic routing. In dynamic routing routers add network 

locations automatically form the routing information [4]. If any change occurs in 

network, affected routers update others via routing information. 

2.3  Routing Protocol 

A routing protocol specifies how routers communicate with each other and determine 

which routes are available and which are the most efficient routes to a destination. 

Routing protocol shares routing update that contains network information [4] Routers 

keep this information in routing tables. Routing tables are used to determine the best 

path for packet. 

2.3.1 Routing updates 

Routing update is a mechanism of sharing information with neighboring routers. In a 

particular time duration router advertise its routing information through broadcast or 

multicast. Different protocols have different time intervals. Some protocols use 

broadcast for routing updates while some uses multicast. Routing updates contain all 
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necessary information for routing protocol such as learned network, timers, AS, AD, 

matrix values, interface details etc. 

2.3.2 Autonomous System 

Autonomous System (AS) is a collection of routers that share same routing table 

information. AS is a boundary line for routing protocol [6]. It could be your company, 

or group of companies. It is defined by a numeric value. To distinguish between 

different AS, Internet Assigned Numbers Authority (IANA) provides a range from 1 

to 65535. There are two types of AS, private and public. Private AS numbers are used 

for internal network. Public AS numbers are used for internet backbone. 

2.3.3 Administrative Distance 

Administrative distance (AD) is the trustworthiness of routing update received from a 

neighbor router. If a router receives two routing updates for same path from two 

different routing protocols then router will check the AD value to choose the best 

path. AD is a numeric value from 0 to 255 [6]. If one update has lower AD value than 

other, then the route with the lowest AD will be placed in the routing table. 

TABLE 2.1: ADMINISTRATIVE DISTANCE of DIFFERENT ROUTING PROTOCOL [7] 

Route source Default AD value 

Direct connected interface 0 

Static route 1 

EIGRP 90 

OSPF 110 

RIP 120 

Unknown 255 
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  2.3.4 Routing Protocol Types 

 

 

 

 

 

Fig 2.1 Types of Routing Protocol [6] 

There are three types of Routing Protocol: 

Distance Vector Routing Protocol: Distance vector routing protocol uses distance 

(metric value) and direction (vector) to find the best path to destination network. 

Router receives routing update from neighboring router and these neighboring routers 

receive updates from their neighboring routers until the destination network. Every 

router in the way of destination network called hop. Each time a packet goes through 

a router, it add one in hop count value. Route with the least hop count value will be 

chosen as best path and will be placed in routing table. RIP is the example of distance 

vector routing protocol. These protocol shares entire routing table to the directly 

connected neighbors. 

 Link State Routing Protocol: Link state routing protocols use more 

composite metric to locate the best path for destination network. It maintains 

three separate tables. First table keeps track of directly connected neighbors. 

Second table determines the entire network topology. Third is the routing 

table that keeps actual path. OSPF is the example of link state protocol. Link 

state protocols share their own links to all other routers in network [4] 

 Hybrid Routing Protocol: Hybrid routing protocols are the mix of distance 

vector and link state protocol. To locate more accurate path, it uses aspect 

from both distance vector and link state. EIGRP is the example of hybrid 

routing protocols. 
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      2.3.5 Classful and Classless Routing Protocol 

Classful routing: Routing Protocol that do not send subnet mask information when a 

route update is sent out. All devices in the network must use the same subnet mask. 

Ex: RIPv1 

Classless routing: Routing that sends subnet mask information in the routing updates. 

Classless routing allows VLSM (Variable Length Subnet Masking).Ex: RIPv2, 

EIGRP, & OSPFv2. 

2.4  Routing Metric 

If two routing updates for same network have same AD value then metric will use to 

choose the best path. Metric is a measurement to calculate best path. Route with the 

lowest metric will be chosen. Different routing protocols use different metrics. It may 

use single metric or multiple metrics. For example EIGRP uses bandwidth, delay, 

load, MTU and reliability while RIPv2 only uses hop count as metric [6] 

2.4.1 Metric Parameters 

Different metrics are used by different routing protocols. In IP routing protocols, the 

following metrics are used mostly. 

 Hop count: It counts the number of routers for which a packet traverses in 

order to reach the destination. 

 Bandwidth: A bandwidth metric chooses its path based on bandwidth speed 

thus preferring high bandwidth link over low bandwidth. 

 Delay: Delay is a measure of the time for a packet to pass through a path. 

Delay depends on some factors, such as link bandwidth, utilization, physical 

distance traveled and port queues. 

 Cost: The network administrator or Internet Operating System (IOS) estimates 

the cost to specify an ideal route. The cost can be represented either as a 

metric or a combination of metrics 

 Load: It is described as the traffic utilization of a defined link. The routing 

protocol use load in the calculation of a best route. 
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 Reliability: It calculates the link failure probability and it can be calculated 

from earlier failures or interface error count. 

     2.5 Routing Protocol Timers 

Any routing protocol makes use of timers. They can be hello timers, dead/hold-down 

timers and so on. On this page you will find default timers values for various routing 

protocols. 

 Update timers- Time between consecutive updates 

 Hold-down timers- Stabilizes routing information and helps preventing routing 

loops during the periods when the topology is converging on new information. 

 Timeout- Time a router waits to hear updates and the route is unreachable if there 

is no update during this interval. 

 Flush timer- Time before the invalid route is removed from the routing table. 

Table 2.2, 2.3 and 2.4 shows the RIPv2 (Routing Information Protocol version 2), 

OSPFv2 (Open Shortest Path First version 2) and EIGRP (Enhanced Interior Gateway 

Routing Protocol) default timer respectively- 

      RIPv2 default timer shown in below table 2.2 

TABLE 2.2: RIPV2 DEFAULT TIMER [8] 

RIPv2 default timers 

Timer type Value (seconds) 

Update 30 

Hold-Down 180 

Timeout 180 

Flush 240 
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OSPFv2 default timer shown in below table 2.3 

TABLE 2.3: OSPFV2 DEFAULT TIMER [8] 

OSPFv2 default timers 

Timer type Value (seconds) 

Update 10 

Hold-Down 40 

 

EIGRP default timer shown in below table 2.4 

TABLE 2.4: EIGRP DEFAULT TIMER [8] 

EIGRP default timers 

Timer type Value (seconds) 

Update 5 

Hold-Down 15 
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     2.6 Routing Protocol Authentication 

Authentication: This section contrasts different approaches to routing protocol 

authentication, including simple password authentication and MD5 authentication. 

Routing protocol authentication can be used to prevent a malicious user from forming 

a neighbor ship between his router and a production router. 

      2.6.1 Authentication Methods 

Cisco routers support a couple of different approaches to authenticating route 

advertisements received from a neighboring router: 

 Plain text authentication 

 MD5 authentication 

     2.6.2 Plain Text Authentication 

The plain text authentication process follows a procedure that can generally be 

summarized as follows: 

Step 1: A routing update is sent from one router to another. That routing update 

includes a key (that is, a password) and a key number, because some routing 

protocols support the configuration of multiple keys. Note that if a routing protocol 

does not support multiple keys, the key number associated with a routing update is 0. 

Step 2: A neighboring router receives the routing update. That router determines 

whether the received key matches its configured key (with a matching key number). 

Step 3: If the neighboring router determines that the keys match, it accepts the routing 

update. However, the routing update is rejected if the keys do not match. 

      2.6.3 MD5 Authentication 

      MD5 authentication used as hash function producing a 128- bit hash value.                                 

The MD5 authentication process follows a procedure that can generally be 

summarized as follows: 
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Step 1: A MD5 authentication algorithm is run on a routing update along with a 

router’s configured key. The result of the MD5 algorithm (that is, the message digest) 

is added to the end of the routing update, which is then sent to a neighboring router. 

Step 2: The neighboring router receives the update and runs a MD5 algorithm on the 

routing update combined with its locally configured key, which results in a message 

digest. 

Step 3: If the locally configured message digest matches the received message digest, 

the receiving router accepts the packet. If the independently calculated message digest 

values do not match, the update is rejected. 
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     CHAPTER 3 

Campus Area Network  

3.1 Computer Network 

Computer network is the set of connected computers. Connection between two 

computers can be done by cabling. Connected computer share their resources. 

Exchange data with each other using a data link. Support an enormous number of 

applications. Computer Network has two topology: 

 Star Topology 

 Bus Topology 

    3.2 Campus Area Network  

Campus area network is a computer based network created by interconnection of 

Local area network in limited area. Now a day’s rapid advancement happens in recent 

technology, like that campus area network is one of them. Purpose of campus area 

network is to share the information of one network with other network and working 

with together. Infrastructure of CAN is based on the technologies of Local area 

networks but interconnected between the multiple buildings at the particular location. 

In university campus there are various departments and they follow same 

infrastructure [3] As a result when one message is sent by one department, can be 

accessed by other departments. In this way administrative messages can be accessed 

by every department. Campus Area Network is a lucrative, profitable and easily 

accomplish in the locality. It can play an emergent role for the campus area to get 

better data speed.  

      3.3 Design Campus Network Topology:   

We have used GNS3 Simulator and Wire shark a real-time simulator specifically 

designed for network design and analysis. Here we compare this model when we have 

established a new campus network efficient protocol. In this model whole campus 

network connected by only one optical connection and here we are using the router 
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for routing. We are also Ethernet switch for this entire connecting network each other. 

This LAN configured to support video transfer, voice transfer, and HTTP transfer. 

On this network, system separated by different section look like Administrative, 

different department, Hostel and guest house, etc. Here we are using Quality of 

Service in this network that why campus authority and another essential person 

always get speedy internet connection and communication each other without 

lagging. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.1: Campus Area Network (CAN) topology 

     3.4 Purpose of the New Campus Network Design:  

Campus networking is the very important part of the campus. For the campus 

networking campus authority buy a lot of bandwidth. But 70 % bandwidth utilized 

properly and others 30% lost. Purpose of the new campus network utilized whole the 

bandwidth and reduce the cost. In the campus network we are using Quality of 

Service (QoS). For the purpose campus authority VIP person get smooth connection.  
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CHAPTER 4 

RIP Version 2 

4.1  RIPv2 

RIPv2 is a Distance Vector protocol, typically expressed as the number of hops to the 

destination and designed for smaller networks. RIPv2 enables hosts and routers to 

exchange information for computing routes through an IP-based network. RIPv2 is 

very simple to configure and maintain, but lacks some advanced features of routing 

protocols like OSPFv2 or EIGRP. 

4.1.1 RIPv2 Characteristics 

RIPv2 (Routing Information Protocol Version 2) has following Distance Vector 

characteristics: 

a) Sends out periodic routing updates (every 30 seconds) 

b) Sends update information by using broadcast id 224.0.0.5 

c) Uses a form of distance as its metric (in this case, hop count) 

d) Uses the Bellman-Ford Distance Vector algorithm to determine the best “path” to 

a particular destination. 

e) RIPv2 routes have an administrative distance of 120. 

f) Has a maximum hop count of 15 hops. Any network that is 16 hops away or more 

is considered unreachable to RIPv2, thus the maximum diameter of the network is 15 

hops. 

      4.1.2 RIP Versions 

RIP (Routing Information Protocol) has two versions: 

 RIP version 1 and 

 RIP version 2. 

RIP version 1: RIPv1 is class and thus does not include the subnet mask with its 

routing table updates.  Because of this, RIPv1 does not support Variable Length 

Subnet Masks (VLSMs). When using RIPv1, networks must be contiguous, and 

subnets of a major network must be configured with identical subnet masks. 
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Otherwise, route table inconsistencies (or worse) will occur. RIPv1 sends updates as 

broadcasts to address 255.255.255.255. 

RIP version 2: RIP version 2 is capable of advertising subnet masks and uses 

multicast to send routing updates, while version 1 doesn’t advertises subnet masks 

and uses broadcast for updates. Version 2 is backwards compatible with version 1. 

RIPv2 sends the entire routing table every 30 seconds, which can consume a lot of 

bandwidth. RIPv2 uses multicast address of 224.0.0.5 to send routing updates and 

supports authentication. 

4.2 RIPv2 Configuration 

Configuring RIPv2 is a pretty straightforward process. Only three steps are required: 

1. Enabling RIP by using the router rip global configuration command 

2. Instructing the router to use RIPv2 by typing the version 2 command 

3. Telling RIPv2 which networks to advertise by using one or more network 

commands 

Illustration of a configuration of RIPv2: 

 

Figure 4.1: RIPv2 campus area network topology 
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RIPv2 overcomes the limitations of RIPv1 by including the subnet mask in its routing 

updates. By default, Cisco routers will use RIPv1. To change to Version 2, we must type: 

R1 (config) # router rip 

R1 (config-router) # version 2 

Thus, the configuration of Router 1 would be: R1 (config)# router rip 

R1 (config-router) # version 2 

R1 (config-router) # network 10.1.1.0 

R1 (config-router) # network 192.168.1.0 

R1 (config-router)# do show ip route 

By using show ip route command we can check the all possible route for each router with 

their network and fast Ethernet address like below: 

R    192.168.4.0/24 [120/3] via 10.1.1.2, 00:00:28, Serial1/0 

10.0.0.0/24 is sub netted, 6 subnets 

R       10.8.8.0 [120/2] via 10.1.1.2, 00:00:28, Serial1/0 

R       10.5.5.0 [120/2] via 10.1.1.2, 00:00:28, Serial1/0 

R       10.4.4.0 [120/2] via 10.1.1.2, 00:00:28, Serial1/0 

R       10.3.3.0 [120/1] via 10.1.1.2, 00:00:28, Serial1/0 

R       10.2.2.0 [120/1] via 10.1.1.2, 00:00:28, Serial1/0 

C       10.1.1.0 is directly connected, Serial1/0 

C    192.168.1.0/24 is directly connected, FastEthernet0/0 

 

 

 

Figure 4.2: Showing IP route from Router1 CLI mode 
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4.3 RIPv2 routing topology Table 

A topology table is used by routers that route traffic in a network. All routers serial 

address and fast Ethernet interface address we can get from routing topology table. To 

send any information from source to destination which routes is better also we can get 

information from topology table. Command used for routing topology is show IP rip 

database. Below we have shown routing topology for R1 and R6 in a table 

TABLE 4.1: ROUTING TOPOLOGY TABLE OF RIPV2 [4] 

R1 database R6 database 

10.0.0.0/8 auto-summary 

10.1.1.0/24 directly connected, 

10.0.0.0/8 auto-summary 

Serial1/0 10.1.1.0/24 

10.2.2.0/24 [1] via 10.3.3.1, 00:00:13, Serial1/1 

[1] via 10.1.1.2, 00:00:05, Serial1/0 10.2.2.0/24 

10.3.3.0/24 [1] via 10.3.3.1, 00:00:13, Serial1/1 

[1] via 10.1.1.2, 00:00:05, Serial1/0 10.3.3.0/24 directly connected, 

10.4.4.0/24 Serial1/1 

[2] via 10.1.1.2, 00:00:05, Serial1/0 10.4.4.0/24 

10.5.5.0/24 [1] via 10.5.5.2, 00:00:16, Serial1/2 

[2] via 10.1.1.2, 00:00:05, Serial1/0 10.5.5.0/24 directly connected, 

10.8.8.0/24 Serial1/2 

[2] via 10.1.1.2, 00:00:05, Serial1/0 10.8.8.0/24 directly connected, 

192.168.1.0/24 auto-summary Serial1/0 

192.168.1.0/24 directly connected, 192.168.1.0/24 auto-summary 

FastEthernet0/0 192.168.1.0/24 

192.168.4.0/24 auto-summary [2] via 10.3.3.1, 00:00:13, Serial1/1 

192.168.4.0/24 192.168.4.0/24 auto-summary 

[3] via 10.1.1.2, 00:00:05, Serial1/0 192.168.4.0/24 

[1] via 10.8.8.1, 00:00:20, Serial1/0 
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4.4 RIPv2 Timers 

RIPv2 has four basic timers: 

Update Timer (default 30 seconds) – indicates how often the router will send out a 

routing table update. 

Invalid Timer (default 180 seconds) – indicates how long a route will remain in a routing 

table before being marked as invalid, if no new updates are heard about this route. The 

invalid timer will be reset if an update is received for that particular route before the timer 

expires. A route marked as invalid is not immediately removed from the routing table. 

Instead, the route is marked (and advertised) with a metric of 16, indicating it is 

unreachable, and placed in a hold-down state. 

Hold-down Timer (default 180 seconds) – indicates how long RIPv2 will “suppress” a 

route that it has placed in a hold-down state. RIPv2 will not accept any new updates for 

routes in a hold-down state, until the hold-down timer expires. 

Flush Timer (default 240 seconds) – indicates how long a route can remain in a routing 

table before being flushed, if no new updates are heard about this route. The flush timer 

runs concurrently with the invalid timer, and thus will flush out a route 60 seconds after it 

has been marked invalid. RIPv2 timers must be identical on all routers on the RIPv2 

network, otherwise massive instability will occur. 

4.5 RIPv2 Authentication 

RIPv2 provides authentication support so that RIPv2 links can require authentication 

keys (passwords) before they become active. Authentication provides an additional layer 

of security on the network beyond the other security features. By default, this 

authentication is disabled. 

Authentication keys can be specified in either plain-text or MD5 form. Authentication 

requires all routers within the RIPv2 network or sub network to have the same 

authentication type and key (password) configured. 
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This type of authentication is not supported on RIPv1 networks. Three steps are required 

to configure RIPv2 authentication: 

 creating a keychain 

 Specifying a key string for a key 

 Configuring RIPv2 to use authentication 

To configure a router to use RIPv2 configuration the following commands are used: 

1. (global-config) key chain NAME – creates a keychain 

2. (config-keychain) key NUMBER – identifies the key number 

3. (config-keychain-key) key-string STRING – specifies the key string for the 

key 

The following example shows how RIPv2 authentication is configured in global- 

configuration mode: 

 

Figure 4.3 Authentication setup for RIPv2 
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CHAPTER 5 OSPFv2 

(Open Shortest Path First Version 2) 

5.1 OSPFv2 

OSPFv2 (Open Shortest Path First 2) is a link state routing protocol. Because it is an 

open standard, it is implemented by several of network vendors (unlike EIGRP which can 

be run only on Cisco routers). 

OSPFv2 is a classless routing protocol that supports VLSM and CIDR, manual route 

summarization, incremental updates, equal cost load balancing and many other useful 

features. OSPFv2 uses only one parameter as the metric, namely interface cost. OSPFv2 

uses multicast addresses 224.0.0.5 and 224.0.0.6 for routing updates. 

5.2 OSPFv2 Neighbor 

OSPFv2 routers establishing a neighbor relationship before exchanging routing updates. 

OSPFv2 neighbors are dynamically discovered by sending Hello packets out each 

OSPFv2-enabled interface on a router. Hello packets are sent to the multicast IP address 

of 224.0.0.5. 

Example of hello packets request and reply from source to destination is given below: 

 

Figure 5.1: Sending hello packets to build neighbor relationship 
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The following aspects in the Hello packets must be the same on both routers in order for 

routers to become neighbors: 

 subnet 

 area id 

 hello and dead interval timers 

 authentication 

 area stub flag 

 MTU 

By default, OSPFv2 always sends hello packets every 10 second on an Ethernet network 

(Hello interval). A dead timer is four times the value of the hello interval, so if routers on 

an Ethernet network don’t receive at least one Hello packet from an OSFPv2 neighbor for 

40 seconds, the routers declares that neighbor “down”. 

Each OSPFv2 router is assigned a router ID. A router ID is determined by using one of 

the following: 

 Using the router-id command under the OSPFv2 process 

 Using the highest IP address of the router’s loopback interfaces 

 Using the highest IP address of the router’s physical interfaces 

5.3 Configuring OSPFv2 

OSPFv2 basic configuration is simple. Like with other routing protocols covered so far 

(RIPv2, EIGRP) first we need to enable OSPFv2 on a router. This is done by using the 

router ospf PROCESS-ID global configuration command. Next, we have to define on 

which interfaces OSPFv2 will run and what networks will be advertised. This is done by 

using the network IP_ADDRESS WILDCARD_MASK AREA_ID command from the 

global configuration mode. 
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First, we need to enable OSPFv2 protocol on routers. Then we need to define what 

network will be advertised into OSPFv2. This can be done by using the following 

sequence of commands on the routers. The configuration for router R1 is given below: 

R1 (config) #router ospf 412 

R1 (config-router) #network 10.1.1.0 0.0.0.255 area 1 

R1 (config-router)#network 192.168.1.0 0.0.0.255 area 1 

R1 (config-router)#do write Building configuration… [OK] 

By using show ip route command we can check the all possible route for each router with 

their network and fast Ethernet address like below: 

 O IA 192.168.4.0/24 [110/330] via 10.1.1.2, 00:00:36, Serial1/0 O IA 192.168.5.0/24 

[110/202] via 10.1.1.2, 00:00:36, Serial1/0 

10.0.0.0/24 is sub netted, 10 subnets 

O IA 10.10.10.0 [110/192] via 10.1.1.2, 00:00:36, Serial1/0 

O IA 10.9.9.0 [110/192] via 10.1.1.2, 00:00:36, Serial1/0 

O IA 10.8.8.0 [110/320] via 10.1.1.2, 00:00:36, Serial1/0 

O IA 10.7.7.0 [110/256] via 10.1.1.2, 00:00:36, Serial1/0 

O IA 10.6.6.0 [110/256] via 10.1.1.2, 00:00:36, Serial1/0 

O IA 10.5.5.0 [110/256] via 10.1.1.2, 00:00:38, Serial1/0 

O IA 10.4.4.0 [110/192] via 10.1.1.2, 00:00:38, Serial1/0 

O IA 10.3.3.0 [110/128] via 10.1.1.2, 00:00:38, Serial1/0 

O IA 10.2.2.0 [110/128] via 10.1.1.2, 00:00:38, Serial1/0 

C 10.1.1.0 is directly connected, Serial1/0 
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O IA 192.168.6.0/24 [110/202] via 10.1.1.2, 00:01:06, Serial1/0 

C 192.168.1.0/24 is directly connected, FastEthernet0/0 

O IA 192.168.2.0/24 [110/266] via 10.1.1.2, 00:01:02, Serial1/0 O IA 192.168.3.0/24 

[110/266] via 10.1.1.2, 00:01:06, Serial1/0 

We  can  verify  that  routers  have  become  neighbors  by  using  the show  ip  ospf 

neighbor command on either router: 

 

 

 

 

 

Figure 5.2 Showing IP OSPFv2 neighbor 

5.4 OSPFv2 Authentication 

OSPFv2 authentication which allows the flexibility to authenticate OSPFv2 neighbors. 

This is usually done to prevent a rogue router from injecting false routing information 

and therefore causing a Denial-of-Service attack. 

Two types of authentication can be used: 

 Clear text authentication – clear text passwords are used 

 MD5 authentication – MD5 authentication is used. This type of authentication is 

more secure. 

To configure clear text authentication, the following steps are required: 

1. Configure  the  OSPFv2  password  on  the  interface  by  using  the ip  ospf 

authentication-key PASSWORD interface command 

2. Configure the interface to use OSPFv2 clear-text authentication by using the ip 

ospf authentication interface command. 
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Configuring OSPFv2 MD5 authentication is very similar to configuring clear-text 

authentication. Two commands are also used: 

1. First we need to configure the MD5 value on an interface by using the ip ospf 

message-digest-key 1 md5 VALUE interface command 

2. Next, we need to configure the interface to use MD5 authentication by using the 

ip ospf authentication message-digest interface command 

In this research we use MD5 authentication for OSPFv2. 

The following example shows how OSPFv2 authentication is configured for router R6: 

 

Figure 5.3 OSPFv2 authentication command 
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CHAPTER 6 EIGRP 

(Enhanced Interior Gateway Routing Protocol) 

6.1 EIGRP 

EIGRP (Enhanced Interior Gateway Routing Protocol) is a dynamic routing protocol. It is 

an evolution of an earlier Cisco protocol called IGRP, which is now considered obsolete. 

EIGRP supports classless routing and VLSM, route summarization, incremental updates, 

load balancing and many other useful features. It is also a Cisco proprietary protocol, so 

all routers in a network that is running EIGRP must be Cisco routers. 

EIGPR uses the concept of autonomous systems. Autonomous system is a set of EIGRP 

enabled routers that should become EIGRP neighbors. Each router contains an 

autonomous system inside the routers must have the same autonomous system number 

configured; otherwise routers will not become neighbors. 

6.2 EIGRP Neighbors 

EIGRP is used to establish neighbor relationships with other EIGRP neighbor routers 

before exchanging routing information. To establish neighbor relationships, routers send 

hello packets every couple of seconds. Hello packets are sent to the multicast address of 

224.0.0.10. Hellos are sent every 5 seconds for LAN interfaces. 

The following fields in a hello packet must be the identical in order for routers to become 

neighbors: 

 ASN (autonomous system number) 

 subnet number 

 K values (components of metric)  

Example of hello packets request and reply from source to destination is given below: 

Routers send hello packets every couple of seconds to ensure that all the neighbor 

relationship is still active. By default, routers consider the neighbor to be down after a 

hold-down timer has expired. Hold-down timer is, by default, three times the hello 

interval. On LAN network the hold-down timer is 15 seconds. 
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6.3 Configuring EIGRP 

EIGRP configuration closely resembles RIPv2 configuration. Only two steps are 

required: 

 Enabling EIGRP by using the router eigrp ASN_NUMBER command 

 Telling EIGRP which networks to advertise by using one or more network 

 statements 

The first command, router EIGRP ASN_NUMBER, enables EIGRP on a router. 

ASN_NUMBER represents an autonomous system number and has to be the same on all 

routers running EIGRP, otherwise routers won’t become neighbors. The second 

command, network SUBNET, enables EIGRP on selected interfaces and specifies 

Which networks will be advertised? By default, the network command takes a class ful 

network number as the parameter. 

Illustration of a configuration of EIGRP: 

                       

 

 

 

 

 

 

 

 

 

Figure 6.1 Campus Area Network topology for EIGRP network 

The network depicted above consists of six routers. Each router has a directly connected 

subnet that needs to be advertised through EIGRP. The following figure shows the 

EIGRP configuration for R2: 
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R2 (config) # router eigrp 412 

R2 (config-router) # network 10.1.1.0 

R2 (config-router) # network 10.2.2.0 

R2 (config-router) # network 10.3.3.0  

R2 (config-router) # do write Building configuration… [OK] 

By using show ip route command we can check the all possible route for each router with 

their network and fast Ethernet address like below: 

D   192.168.4.0/24 [90/2707456] via 10.3.3.2, 00:02:04, Serial1/1 10.0.0.0/24 is sub 

netted, 6 subnets 

D       10.8.8.0 [90/2681856] via 10.3.3.2, 00:02:05, Serial1/1 

D       10.5.5.0 [90/2681856] via 10.3.3.2, 00:02:05, Serial1/1 

D       10.4.4.0 [90/2681856] via 10.2.2.2, 00:02:05, Serial1/2 

C     10.3.3.0 is directly connected, Serial1/1 C     10.2.2.0 is directly connected, Serial1/2 

C      10.1.1.0 is directly connected, Serial1/0 

D    192.168.1.0/24 [90/2195456] via 10.1.1.1, 00:01:50, Serial1/0 

We can verify that routers have become neighbors by using the show ip eigrp neighbors 

command on either router: 

 

 

 

 

 

Figure 6.2 EIGRP interface check 
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6.4 EIGRP Authentication 

EIGRP authentication is used to prevent an attacker from forming the EIGRP neighbor 

relationship with authorized router and advertising incorrect routing information. By 

using the same pre-shared key (PSK) on all routers you can force EIGRP to authenticate 

every EIGRP message. That way you can ensure that your router accepts routing updates 

only from trusted sources. To authenticate every message, the MD5 (Message Digest 5) 

algorithm is used. 

Three steps are required to configure EIGRP authentication: 

 creating a keychain 

 specifying a key string for a key 

 configuring EIGRP to use authentication 

EIGRP uses the concept of key chains. Each key chain can have many keys, just like in 

real life. It can specify a different lifetime interval of each key. That way the second key 

in a key chain can be used after the first one is expired, the third one after the second and 

so on. After you have created a key chain with the corresponding keys, you need to 

enable EIGRP authentication for a particular interface. 

 To configure a router to use EIGRP configuration the following commands are used: 

1. (global-config) key chain NAME – creates a keychain 

2. (config-keychain) key NUMBER – identifies the key number 

3. (config-keychain-key) key-string STRING – specifies the key string for the key  

The following example shows how EIGRP authentication is configured: 

 

Figure 6.3 EIGRP authentication command 
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CHAPTER 7 

Simulation Performance Analysis 

7.1 Why Simulation? 

Simulation refers to the process of constructing a model of the proposed system in order 

to identify and understand their functioning. After the simulation we can predict that 

estimation and assumption of the real system quite similar by using simulation results. 

7.2 Simulator 

In this thesis, network simulator, Graphical Network Simulator 3 (GNS3) has been used 

as a simulation environment. GNS3 works by using real Cisco IOS images which are 

emulated using a program called dynamics. It allows the combination of virtual devices 

and real devices, and so can be used to simulate complex networks. 

7.3 Design and Analysis in GNS3 

When implementing a real model of the system in the GNS3, some steps are to be 

followed to design on simulator. Following steps are needed to work with GNS3. These 

are  

 

 

 

 

 

 

 

 

 

 

Figure 7.1 Network design procedure on GNS3 [5] 
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7.4 Simulation Study 

RIPv2, OSPFv2 and EIGRP this three dynamic routing protocol are used in this thesis. 

These protocols are evaluated based on the parameter end to end delay and convergence 

time. The main goal in this thesis to get better performance of one over the others for real 

time environment to ensure fast and secure communication. 

7.5 End to End delay 

End-to-end delay or one-way delay (OWD) refers to the time taken for a packet to be 

transmitted across a network from source to destination. It is a common term in IP 

network monitoring, and differs from round-trip time (RTT). The ping utility calculates 

the RTT, that is, the time to go and come back to a host. The ping command uses the 

protocol ICMP (Internet Control Message Protocol). End to End delay depends on 

following components:- 

dend-end= N [ dtrans+dprop+dproc+dqueue] 

Where, 

dend-end= end-to-end delay  

dtrans= transmission delay  

dprop= propagation delay  

dproc= processing delay  

dqueue= Queuing delay 

7.6 Convergence Time 

Convergence time is a measure of how fast a group of routers reach the state of 

convergence. It is one of the main design goals and an important performance indicator for 

routing protocols to implement a mechanism that allows all routers running this protocol 

to quickly and reliably converge. Of course, the size of the network also plays an 

important role; a larger network will converge slower than a small one. 

The network topology that is shown in above is configured using the command of RIPv2 

routing protocol in GNS3 (Graphical Network Simulator 3). In our designed topology we 

have used following equipment’s: 
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 Cisco Router 7200 (14 pieces) 

 Switch (18 pieces) 

 VPCS (virtual PCs - 8 pieces) 

 

 Serial cable and Fast Ethernet cable. 

 

7.7 RIPV2 Network Topology: 

 

Figure 7.2RIPv2 Network Topology 
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7.7.1 Interface setting command and Showing IP route 

To setup every interface with their necessary IP address and gateway we have used 

following command: 

 

 

 

 

 

 

(a) 

 

    (b) 

 

(c) 

 

 

 

 

   (c) 

Figure 7.3 (a) Router 1interface setting (b) Interface in Router 1 and  

(c) Router 2 interface setting command and R2 IP route 
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7.7.2 RIPv2 ICMP capturing for End to End delay simulation 

         

 

Figure 7.4 End to End delay simulation 

7.7.3 RIPv2 Convergence Time Simulation 

 

 

 

 

 

 

Figure 7.5 RIPv2 End to End delay simulation graph 

On this network, system separated by different section look like Administrative, different 

department, Hostel and guest house, etc. Here we are using Quality of Service in this 

network that why campus authority and another essential person always get speedy 

internet connection and communication each other without lagging.  

Simulated time set to five minutes for transferring packets between LAN’s and server 

RIP, EIGRP and OSPF scenarios. Average data end to end delay for routing information 

protocol shown in figure 2.  Here we see that for RIP protocol it take too much delay for 
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sending data/packets. It less efficient compared with OSPF and EIGRP.  OSPF and 

EIGRP both have batter route.  

7.8 OSPFv2 Network Topology 

 

Figure 7.6: OSPFv2 Network Topology 

The network topology that is shown in above is configured using the command of 

OSPFv2 routing protocol in GNS3 (Graphical Network Simulator 3). But the difference 

with RIPv2 is that OSPFv2 uses the concept of area whereas RIPv2 do not need to 

maintain the concept of areas. To design OSPFv2 network topology we have used 

following equipment’s: 

 Cisco Router 7200 ( 14 pieces) 

 Switch (18  pieces) 

 VPCS ( virtual PCs - 8 pieces) 

 Serial cable and Fast Ethernet cable. 
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Here we have divided the topology into 5 areas. But area 0 called as backbone area, all 

other area presented in the network must communicate through area 0. 

7.8.1 Interface setting command and Showing IP route 

To setup every interface with their necessary IP address and gateway we have used 

following command: 

                                     

                                                              

 

 

 

(a) 

                                          

                                                               

 

 

 

                                                                  (b) 

 

         

 

 

 

 

(c) 

Figure 7.7 (a) Router 2 interface setting (b) Interface in Router 2 and  

(c) Router 3 interface setting command and R3 IP route 
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7.8.2 OSPFv2 ICMP capturing for End to End delay simulation 

           

 

Figure 7.8 End to End delay simulation 

7.8.3 OSPFv2 Convergence Time Simulation 

                           

     Figure 7.9 OSPFv2 End to End delay simulation graph 

On the others hand, OSPF is better than RIP because OSPF takes less end to end delay in 

sending data/packets. But OSPF packet/1sec lower than RIP.  
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7.9 EIGRP Network Topology 

 

Figure 7.10: EIGRP Network Topology 

 

The network topology that is shown in above is configured using the command of EIGRP 

routing protocol in GNS3 (Graphical Network Simulator 3). To design EIGRP network 

topology we have used following equipment’s: 

 Cisco Router 7200 ( 14 pieces) 

 Switch (18  pieces) 

 VPCS ( virtual PCs - 8 pieces) 

 Serial cable and Fast Ethernet cable. 
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7.9.1 Interface setting command and Showing IP route 

To setup every interface with their necessary IP address and gateway we have used 

following command: 

                            

                                                                     (a) 

                                      

(b) 

                 

(c) 

Figure 7.11 (a) Router 2 interface setting (b) Interface in Router 2 and  

(c) Router 3 interface setting command and R3 IP route 
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7.9.2 EIGRP ICMP capturing for End to End delay simulation 

            

 

Figure 7.12 End to End delay simulation 

7.9.3 EIGRP Convergence Time Simulation 

 

Figure 7.13 EIGRP End to End delay simulation graph 

EIGRP Performance better than RIP and OSPF Protocol.  EIGRP has the characteristics 

of distance vector, and it has link state protocol. For using DUAL mechanism and hello 

packets send for discovering the neighbor. So EIGRP takes less end to end delay time 

than RIP and OSPF routing protocol, and another advantage is EIGRP has is low 

packets/1sec. 
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CHAPTER 8 

Result Analysis 

8.1 End to End Delay simulation data analysis 

 

 

Figure 8.1: End to End delay simulation data analysis 

We are analyzing the different types of routing protocol time response. Here we see that 

EIGRP take less time to sending data. But RIP and OSPF both of them make too much 

for transmitting data that why for RIP and OSPF data speed lower than EIGRP. Here 

Different types of router time response in table 1. 

TABLE 8.1COMPARISONS OF TIME RESPONSES AMONG RIP, OSPF AND EIGRP PROTOCOLS 

(ms) 

Data Sample RIP ( ms ) OSPF (ms) EIGRP (ms) 

Sending data -1 0 0 0 

Sending data -2 58.003 59.005 59.003 

Sending data -3 69.004 70.003 59.004 

 Sending data -4 69.004 70.005 49.003 

Sending data -5 60.004 70.005 69.004 
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8.1.1 End to End Delay Performance result analysis 

    

Figure 8.2: Comparison Round Trip Delay Time for RIP, EIGRP and OSPF (ms) 

In this figure we observe comparison round trip delay time for RIP, EIGRP and OSPF, 

we are analysis this result than we are see that one packet sending time between three 

different routing protocol , RIP take maximum 228 (ms)  , minimum time 40 (ms)  and 

Average time 147(ms) .OSPF take maximum 204 (ms), minimum time 36 (ms) and 

Average time 74 (ms).And EIGRP take maximum 184 (ms), minimum time 36 (ms) 

and Average time 67 (ms). So here we see that EIGRP take less time than RIP and 

OSPF.  

                  

Figure 8.3: Packets/1sec vs Time for RIP, EIGRP & OSPF Routing Protocol 
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In this figure we see that packet/1sec vs time for RIP, EIGRP & OSPF Routing 

Protocol. we are analysis this result than we are see that one second sending packets 

between three different routing protocol, In RIP routing protocol 43 packet send one 

second , minimum 14 packet send per second . In OSPF routing protocol 36 packets 

send one second, minimum 15 packet send per second. In EIGRP routing protocol 50 

packets send one second, minimum 20 packet send per second. 

8.2 Convergence Time simulation data analysis 

 

 

 

 

 

 

 

 

 

 

Figure 8.4: Convergence time simulation data analysis 

In this figure we observe the convergence time simulation data analysis for RIP, EIGRP 

& OSPF Routing Protocol. In the graph we see that time response of protocols in the 

initial situation are same according to the data sending but in  middle position data 

sending are fluctuating as a result time response dropped, again rise in the next data 

sending response. Here we see that RIP, EIGRP and OSPF protocols time response are 

same in initial data sending, when data sending value increase then fluctuate their time 

response. When data sending value is 2 all the protocol changing their time response. 

When it 3 time response of RIP and OSPF quite close to each other but EIGRP drop it’s 

time response. Again when it is 4 RIP and OSPF starts to separate together but it a little 
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bit and EIGRP has dropped dramatically. When it is 5 OSPF and EIGRP time response 

join together and RIP drop it’s time response. 

8.2.1 Convergence Time performance result analysis 

 

Figure 8.5: Convergence Time performance result analysis 

It is the convergence time performance result analysis. In here time delay response of 

the routing protocols are changing according to sending data. When data 1 has sent 

research all the time delay response is 0. When data 2 has sent time response for RIP 

protocol time delay of research work is 58 ms and previous takes 63 ms. when data 2 

has sent time response for EIGRP protocol time delay of research work is 59 ms and 

previous takes 65 ms and for OSPF protocol time delay research work is 59 ms and 

previous takes 66 ms. 

When data 3 has sent time response for RIP protocol time delay of research work is 69 

ms and previous takes 72 ms. when data 2 has sent time response for EIGRP protocol 

time delay of research work is 70 ms and previous takes 77 ms and for OSPF protocol 

time delay research work is 59 ms and previous takes 70 ms. 
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When data 4 has sent time response for RIP protocol time delay of research work is 69 

ms and previous takes 71 ms. when data 2 has sent time response for EIGRP protocol 

time delay of research work is 70 ms and previous takes 82 ms and for OSPF protocol 

time delay research work is 49 ms and previous takes 70 ms. 

When data 5 has sent time response for RIP protocol time delay of research work is 60 

ms and previous takes 75 ms. when data 2 has sent time response for EIGRP protocol 

time delay of research work is 70 ms and previous takes 76 ms and for OSPF protocol 

time delay research work is 69 ms and previous takes 74 ms. 
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CHAPTER 9 

Quality of Service 

9.1 Introduction 

It is a process to assess the overall function of a service. It shows the function of the 

network to the users. To assess the quality of service lots of concerned sight of network 

service are mostly take into account. In the area of computer networking or 

telecommunications sights quality of service means to resource reservation control 

mechanism. It provides priority to the users to use data in their own purposes.  

9.1.1 Packet Loss 

It is a process when transferring data failed to reach towards the destination. If data 

transmission is affected by the error data then it happens. As a results lots of data loses. 

It measured as the ratio of percentage of packet loss with respect to packet sent.  TCP/IP 

protocol helps to find out the loss and retransmit the lost data. 

9.1.2 Throughput 

It is the process when data can be transmitted in the maximum rate. It sometimes 

affected by various factors, including the limitations of physical medium, power of 

system components and end user behavior. 

9.1.3 Transmission Delay 

It is the time when a packet takes time to push the packet bits on the wire. It is 

proportional to the packet length in the bits. It is measured by following formula: 

    
 ⁄      

   = transmission delay 

N = number of bits 

R = rate of transmission  
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9.2 Results Analysis of Quality of Service 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9.1: Results Analysis of Quality of Service 

It is the analysis of quality of service in our topology. At first mention that QOS means 

giving priority to the users to use the bandwidth which is remain ideal. And this ideal 

bandwidth is utilizing the user in their way. From the figure it really visible the effects 

Quality of service. In the initial situation when user use the bandwidth which allocated 

for them. As a result, the can find their allocated bandwidth which is not enough for 

their task. In figure we see that normally user can send 400 packets per second without 

applying the quality of service. On the other hand we see that when we apply quality of 

service user can transmit packets more than 400 packets which are close to 1000 

packets per second. Now users get more than in his limited bandwidth to transfer their 

data packets. 
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CHAPTER 10 

Conclusion 

10.1 Conclusion 

This thesis is based on three dynamic routing protocols which is respectively RIP, 

EIGRP and OSPF. We construct a campus network topology for thesis perspective. 

Then apply the Protocols in the topology individually. We have taken comparative 

measurement in the same network with this three dynamic routing protocol. We have 

used GNS3 as a simulation tools and Wireshark as a graphical simulator. 

GNS3 is software helps us to implement and simulate the topology similar to real 

topology in the real laboratory without economic cost of resources. 

The limitation of Distance Vector algorithm is that it relies on the network size in case of 

deciding the best path of the given topology. On the contrary, the RIP has some benefits 

which are consists of simplicity and flexibility.  

We have demonstrated that in network convergence performance, EIGRP provides the 

best convergence duration. EIGRP also provides better recovery performance when the 

link failure occurs. In addition EIGRP is more reliable for real-time applications.  

On the other hand, OSPF provides better security and multipath facilities. But OSPF 

convergence duration is not better than EIGRP. This reflects that OSPF protocol is not 

well suited for CAN.  

Quality of Service is a process to assess the overall function of a service. It shows the 

function of the network to the users. To assess the quality of service lots of concerned 

sight of network service are mostly take into account.  

In the area of computer networking or telecommunications sights quality of service 

means to resource reservation control mechanism. It provides priority to the users to use 

data in their own purposes. 
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Quality of service (QoS) is also employed in the CAN which results in better service for 

network systems due to the better performance of EIGRP. 

10.2 Future Work 

There are many scopes to work on it: 

1. Build up a Campus Area Network topology according to IPV6 version. 

2. Apply the following routing protocols individually on the topology. 

3. Analyze the performance of different routing protocols on different parameters. 

4. Analyze the performance of the routing protocols combinly.  
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Appendix 

Configuration of RIPv2 

RIPv2 overcomes the limitations of RIPv1 by including the subnet mask in its routing 

updates. By default, Cisco routers will use RIPv1. To change to Version 2, we must type: 

R1 (config) # router rip 

R1 (config-router) # version 2 

Thus, the configuration of Router 1 would be: R1 (config)# router rip 

R1 (config-router) # version 2 

R1 (config-router) # network 10.1.1.0 

R1 (config-router) # network 192.168.1.0 

R1 (config-router)# do show ip route 

By using show ip route command we can check the all possible route for each router with 

their network and fast Ethernet address like below: 

R    192.168.4.0/24 [120/3] via 10.1.1.2, 00:00:28, Serial1/0 

10.0.0.0/24 is sub netted, 6 subnets 

R       10.8.8.0 [120/2] via 10.1.1.2, 00:00:28, Serial1/0 

R       10.5.5.0 [120/2] via 10.1.1.2, 00:00:28, Serial1/0 

R       10.4.4.0 [120/2] via 10.1.1.2, 00:00:28, Serial1/0 

R       10.3.3.0 [120/1] via 10.1.1.2, 00:00:28, Serial1/0 

R       10.2.2.0 [120/1] via 10.1.1.2, 00:00:28, Serial1/0 

C       10.1.1.0 is directly connected, Serial1/0 

C    192.168.1.0/24 is directly connected, FastEthernet0/0 
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Configuring OSPFv2  

The configuration for router R1 is given below: 

R1 (config) #router ospf 412 

R1 (config-router) #network 10.1.1.0 0.0.0.255 area 1 

R1 (config-router)#network 192.168.1.0 0.0.0.255 area 1 

R1 (config-router)#do write Building configuration… [OK] 

By using show ip route command we can check the all possible route for each router with 

their network and fast Ethernet address like below: 

 O IA 192.168.4.0/24 [110/330] via 10.1.1.2, 00:00:36, Serial1/0 O IA 192.168.5.0/24 

[110/202] via 10.1.1.2, 00:00:36, Serial1/0 

10.0.0.0/24 is sub netted, 10 subnets 

O IA 10.10.10.0 [110/192] via 10.1.1.2, 00:00:36, Serial1/0 

O IA 10.9.9.0 [110/192] via 10.1.1.2, 00:00:36, Serial1/0 

O IA 10.8.8.0 [110/320] via 10.1.1.2, 00:00:36, Serial1/0 

O IA 10.7.7.0 [110/256] via 10.1.1.2, 00:00:36, Serial1/0 

O IA 10.6.6.0 [110/256] via 10.1.1.2, 00:00:36, Serial1/0 

O IA 10.5.5.0 [110/256] via 10.1.1.2, 00:00:38, Serial1/0 

O IA 10.4.4.0 [110/192] via 10.1.1.2, 00:00:38, Serial1/0 

O IA 10.3.3.0 [110/128] via 10.1.1.2, 00:00:38, Serial1/0 

O IA 10.2.2.0 [110/128] via 10.1.1.2, 00:00:38, Serial1/0 

C 10.1.1.0 is directly connected, Serial1/0 

O IA 192.168.6.0/24 [110/202] via 10.1.1.2, 00:01:06, Serial1/0 
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C 192.168.1.0/24 is directly connected, FastEthernet0/0 

O IA 192.168.2.0/24 [110/266] via 10.1.1.2, 00:01:02, Serial1/0 O IA 192.168.3.0/24 

[110/266] via 10.1.1.2, 00:01:06, Serial1/0 

Configuring EIGRP 

The following figure shows the EIGRP configuration for R2: 

R2 (config) # router eigrp 412 

R2 (config-router) # network 10.1.1.0 

R2 (config-router) # network 10.2.2.0 

R2 (config-router) # network 10.3.3.0  

R2 (config-router) # do write Building configuration… [OK] 

By using show ip route command we can check the all possible route for each router with 

their network and fast Ethernet address like below: 

D   192.168.4.0/24 [90/2707456] via 10.3.3.2, 00:02:04, Serial1/1 10.0.0.0/24 is sub 

netted, 6 subnets 

D       10.8.8.0 [90/2681856] via 10.3.3.2, 00:02:05, Serial1/1 

D       10.5.5.0 [90/2681856] via 10.3.3.2, 00:02:05, Serial1/1 

D       10.4.4.0 [90/2681856] via 10.2.2.2, 00:02:05, Serial1/2 

C     10.3.3.0 is directly connected, Serial1/1 C     10.2.2.0 is directly connected, Serial1/2 

C      10.1.1.0 is directly connected, Serial1/0 

D    192.168.1.0/24 [90/2195456] via 10.1.1.1, 00:01:50, Serial1/0 

  

 


