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Abstract— Communication technology facilitates provision 

of such services as file transferring, print sharing, video 

streaming and voice conferencing. Internet is a worldwide 

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 across the Internet. 

Routing protocols specify how routers communicate with 

each other by disseminating information. Every protocol has 

its own feature of packet routing. The router has prior 

knowledge about the adjacent networks, which can assist in 

selecting the routes between two nodes. This paper presents 

a simple comparative performance analysis of interior 

gateway routing protocols with specific criteria convergence 

time, end to end delay, bandwidth, hop count, administrative 

distance, round trip time, memory allocation and so forth. 
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I. INTRODUCTION 

As long as a number of ip addresses can be used, the routing 

configuration is required so that these computers can 

communicate with each other even in different network. 

Misconfiguration of the routing table can cause problems 

that can interface the data transmissions such as packet loss 

and delay. The worst problem that can happen is the loss of 

important information that is sent. This disorder can occur 

because the improper configuration of routing tables on the 

routers, the router device is down, or loss connections 

between routers. There are two different way to configure 

routing tables in the router. The routing tables on the routers 

can be configured by using static routing. Used for a 

Computer network that is not too large, it is advantageous to 

using static routing. In addition to save router resources, the 

configuration is not too difficult. When the computer 

network is larger, the use of static routing will be harder for 

administrators who are responsible to manage the routing 

tables. The number of entries in the routing table and also 

the accuracy of each entry is a key factor for the 

performance of the computer network. If there are changes 

that occur in the topology, routing tables must be updated 

soon. So the packet sent on the network is not discarded 

because of an error in the routing table. Uses sophisticated 

algorithm that maintain complex data base of inter network 

topology.  

II. INTERIOR GATEWAY ROUTING PROTOCOLS 

A. Routing Information Protocol version2 

RIPv2 is a standardized distance vector protocol, designed 

for use on smaller networks, and is supported on a wide 

variety of systems. It is classless, and thus does include the 

subnet mask with its routing table updates. It fully supports 

VLSMs, allowing discontiguous networks and varying 

subnet masks to exist. Routing updates are sent via 

multicast, using address 224.0.0.9. Encrypted authentication 

can be configured between RIPv2 routers. It sends out 

periodic routing updates (every 30 seconds). Also sends out 

the full routing table every periodic update. It uses a form of 

distance as its metric (hop count) and it uses the Bellman-

Ford Distance Vector algorithm to determine the best path to 

a particular destination. It supports IP and IPX routing and it 

utilizes UDP port 520 and an administrative distance of 

RIPv2 is 120. It has a maximum hop count of 15 hops.  

B. Enhanced Interior Gateway Routing Protocol  

EIGRP is a Cisco proprietary hybrid routing protocol, 

incorporating features of both distance vector and link state 

routing protocols. It uses Diffusing Update Algorithm 

(DUAL) to determine the best path among all “feasible” 

paths. DUAL also helps ensure a loop free routing 

environment. It will form neighbor relationships with 

adjacent routers in the same Autonomous System (AS).  

EIGRP traffic is either sent as unicast, or as multicasts on 

address 224.0.0.10, depending on the EIGRP packet type. 

Reliable Transport Protocol (RTP) is used to ensure delivery 

of most EIGRP packets. It routers do not send periodic, full-

table routing updates.  Updates are sent when a change 

occurs, and include only the change. It is a classless 

protocol, and thus supports VLSMs. It forms neighbor 

relationships, called adjacencies, with other routers in the 

same AS by exchanging hello packets. Only after an 

adjacency is formed can routers share routing information. 

Hello packets are sent as multicasts to address 224.0.0.10. 

EIGRP uses bandwidth and delay as a metric for path 

selection. The metric value is, 

 2.1 

C. Open Shortest Path First 

OSPF is a standardized Link State routing protocol, 

designed to scale efficiently to support larger networks. It 

employs a hierarchical network design using areas. It will 

form neighbor relationships with adjacent routers in the 

same area. Instead of advertising the distance to connected 

networks, OSPF advertises the status of directly connected 

links using Link State Advertisements (LSAs). It sends 
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updates when there is a change to one of its links, and will 

only send the change in the update. LSAs are additionally 

refreshed every 30 minutes. It traffic is multicast either to 

address 224.0.0.5 (all OSPF routers) or 224.0.0.6 (all 

Designated Routers). It uses the Dijkstra’s Shortest Path 

First algorithm to determine the shortest path. OSPF is a 

classless protocol, and thus supports VLSMs. It forms 

neighbor relationships, called adjacencies, with other routers 

in the same area by exchanging hello packets to multicast 

address 224.0.0.5. Only after an adjacency is formed can 

routers share routing information. It uses cost as a metric for 

path selection, which is computed based on the bandwidth 

of the link being used. Cost is inversely proportional to the 

bandwidth value is, 

  2.2 

III. SIMULATION SETUP 

The section 3 will discuss the performance of interior 

gateway routing protocols. In this methodology, the shortest 

path for each route is to compute using different routing 

metrics, a comparison will make between RIPv2, EIGRP 

and OSPF routing protocols in a designed topology using 

GNS3. 

 
Fig. 3.1: Topology Design 

As shown in figure 3.1, RIPv2, EIGRP and OSPF 

were used on a single designed topology, and the graphics 

were created with respect to these routing protocol 

configurations on the designed topology. Metrics used in 

analysis can be convergence time, overhead, memory 

allocation and round trip time. 

IV. RESULTS & DISCUSSIONS 

The section 4 discusses the result and discussion of the 

network performance of comparison between interior 

gateway routing protocols such as RIP v2, EIGRP, and 

OSPF using GNS3. The results are shown below. 

A. Routing Information Protocol v2 

 
(a) 

 
(b) 

Fig. 4.1: RIPv2 output on the router R4 

The above figure 4.1 (a) explains Routing 

information protocol version 2 enabled routers update their 

routing table in every 30 seconds and figure 4.3 (b) sends 

updates on multicast address 224.0.0.5 to each routers in an 

internetwork. In router R4, the 172.16.1.0 network is goes 

down, that particular network connected router to inform to 

other routers that is 16 hops away or more is considered 

unreachable to RIP, thus the maximum diameter of the 

network is 15 hops. A metric of 16 hops in RIP is 

considered a poison route or infinity metric. 

B. Enhanced Interior Gateway Routing Protocol 

 
(a) 
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(b) 

Fig. 4.2: EIGRP output on the router R2 

Thus the above figure 4.2(a) shows, calculating 

lowest metric to each network become the feasible distance 

on R2, and also shows round trip time i.e. the time takes for 

a network request to go from a starting point to a destination 

and back again to the starting point & figure 4.2(b) shows 

neighbors table events and interface table in EIGRP. It also 

sends triggered and incremental updates. The EIGRP routers 

store everything as routing table information so they can 

quickly adapt to alternate routes. The variable length subnet 

mask reduces time to network convergence and increases 

scalability. EIGRP also includes MD5 route authentication. 

C. Open Shortest Path First 

 
(a) 

 
(b) 

Fig. 4.3: OSPF output on the router R1 

Thus the above figure 4.3(a) explains, sending 

hello packets in every 10 seconds and figure 4.3(b) shows 

OSPF topology table and also displays round trip time 

between source R1 to destination router ISP. OSPF is a type 

of internal routing protocol of the autonomous system based 

on link state. It dynamically finds and propagates routes by 

collecting and forwarding autonomous system link state. 

Perhaps it is well suited for networks with any size. OSPF is 

a real loop-free routing protocol .It support two types of 

packet authentication modes. One is the common clear text 

authentication mode; the other is the cipher text 

authentication mode with MD5 algorithm. OSPF can divide 

the autonomous system into different areas according to the 

topology. Thus when the area border router (ABR) transmits 

routing information to other areas, it generates the brief LSA 

with the unit of segment. It will decrease the LSA number in 

the autonomous system and complexity of route calculation. 

D. Analyze And Compare - Interior Gateway Routing 

Protocols 

 
(a) 

 
(b) 

Fig. 4.4: Graphical representation of interior gateway 

routing protocols (a) Round Trip Time taken by a packet 

from R5 to ISP Router in each protocol.  (b) Time taken by 

a packet request and reply from PC3 to ISP and ISP to PC3. 

Thus the above figure 4.4(a) explains the smallest 

minimum round trip time taken by a packet i.e. time to reach 

from source to destination and give back the 

acknowledgement to source is by using RIPv2, EIGRP and 

OSPF routing protocol while the smallest maximum round 

trip is offered by OSPF and the smallest RTT average value 

is shown by OSPF. On analyzing all these values it is seen 

that an overall round trip time taken by a packet in OSPF is 

better. Figure 4.4(b) shows that the packet transfer from 

source PC3 to destination ISP and the response is from ISP 

to PC3. Here OSPF routing protocols is better than EIGRP 
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and RIP. Because the request and reply time is low, 

performance is better. 

 
(c) 

 
(d) 

Fig. 4.4: (c) Overhead and memory allocation (d) Updates 

and convergence time 

Thus the above figure 4.4(c) shows that, in the 

overhead, EIGRP has the highest overhead in interior 

gateway protocols, because it is a distance vector protocol. 

RIP is also a distance vector protocol, but its working 

mechanism is simpler than EIGRP, therefore its overhead is 

lower. The routers that run EIGRP periodically send update 

packages between one another. These packages occupy the 

link and cause the links to be up and down periodically. 

Therefore, during this periodic updates and the changes in 

link states, leads to a high overhead. EIGRP is the most 

memory using protocol in interior gateway protocols. The 

reason of this memory usage is that EIGRP periodically gets 

updates from neighbor routers. On the other hand, averagely 

the same amount of memory usage is observed in the other 

interior gateway protocols. Figure 4.4(d) explains, in RIPv2 

the routing information is updated in every 30 seconds to the 

other routers, every 10 seconds for OSPF and every 5 

seconds for EIGRP. The convergence time is less for EIGRP 

routing protocol. It is very fast convergence protocol.  

Name RIP v2 EIGRP OSPF 

Class 
Distance 

Vector 
Hybrid Link State 

AD 120 
Internal-90       

External-170 
110 

Metric 
Hop 

Count 

Bandwidth 

+Delay 
Cost 

Classful/  

Classless 
Classless Classless Classless 

Algorithm Bellman- DUAL Dijkstra’s 

Ford 

Authentication 

Clear 

Text, 

MD5 

MD5 MD5 

Hop Limit 15 100(default) 255(default) 

Convergence Slow Very Fast Fast 

Types of 

Updates 

Full 

Table 
Only Changes 

Only 

Changes 

Update Timers 30s 
5s for LAN 

60s for WAN 
10s 

Table 4.1: Comparison of Interior Gateway Routing 

Protocols 

From the Table 4.1, it inferred that the various 

dynamic routing metrics are characterized from the 

simulation results.  

V. CONCLUSION & FUTURE WORK 

Thus the comparisons of  interior gateway routing protocols 

and the shortest path for each route is computed with 

specific criteria bandwidth, hop count, administrative 

distance, convergence time, round trip time ,overhead and 

memory allocation using the GNS3 simulator. The best 

suited routing protocol OSPF is identified from the above 

simulation results and the comparison table. OSPF dividing 

the autonomous system into independent routing areas 

allows area topology abstraction, reducing route overhead, 

table size, and round trip time. On the contrary, areas reduce 

connectivity, while increasing configuration complexity, 

routing path length, and traffic concentration. 

In future work, enhance the performance of the 

Open Shortest Path First (OSPF) Routing Protocol network 

by adding some features of the Software Defined 

Networking (SDN) in a modified approach to improve the 

network’s performance metrics like link congestion and 

bandwidth utilization. This network contain a real time 

dynamic monitoring controller with supervision and 

intervention mechanisms which is capable of predicting the 

location of congestion before or at the beginning of its 

occurrence and removing or mitigating its effect by re-

forwarding the flows causing it over other paths. The 

controller only deals with the congestion issue, as it has not 

much effect on low traffic applied load. The scope for future 

work combines the practical side of the traditional routing 

protocols with the intelligence of SDN. It develops the 

traditional OSPF network (layer 3) to adopt a methodology 

similar in many aspects to that used in SDN (layer 2) 

networks. 
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