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Abstract 

This paper presents the evaluation performance and suitability comparison between 

the dynamic routing protocols which they are, Enhanced Interior Gateway Routing 

(EIGRP), Open Shortest Path First (OSPF), and Routing Information Protocol (RIP). It 

shows which protocol is the best and fastest in building and maintenance in the routing 

table’s update and selecting the best path, finding which routing protocol is the fastest 

convergence than other in case link path failure or a router is shutdown. Additional, also 

it shows how the numbers of routers are effecting on the performance of the network such 

as delay and converge. The simulation results show the best performance between them in 

large networks and under the hardest situations that it may face the routers when a big 

issue been happened such electricity fail or disaster like earthquake or flood. The results 

demonstrate that the OSPF is faster convergence and more reliability than RIP and 

EIGRP. The work is achieved by using Packet Tracer simulation program. 
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1. Introduction 

Currently, Internet and communication networks have important influence on our 

lives by allow the people to communicate and collaborate. There are variety of ways 

to use network, including education, video conferencing, web applications, IP 

telephony, and more. Network devices included; switches, hubs, bridges, access 

points, antennas, and routers. The most important device in the network is a router 

that used to connect between two different networks [1].  

The major accountability of a router is to deliver packets from source to 

destination without any lost in the packets [2]. To deliver packets, router uses 

routing protocols that defined by the set of algorithms and processes that are used to 

simplify the exchange routing information and routing table. The aim of routing 

protocols is finding the best path in the network to guarantee its connectivity. Each 

routing protocol has its own standards to evaluate a route quality by using metrics 

such as next hop count, bandwidth, and delay A router used routing table 

information to determine the best path to forward the packet [3, 4, 5]. A routing 

protocol selects the best path based on the value or metric it uses to determine the 

distance to destination network. As example, Routing information Protocol (RIP)  
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uses hop-count metric to select a best path which is not always best metric to use 

[6]. It is one of the distance vector routing protocols that is quite simple protocol. 

While the Open Shortest Path First (OSPF) uses a bandwidth of link as it’s metric 

and provide the overcome many of the efficiency and the problem with RIP [5] [1]. 

Dynamic routing protocol can use to segment large networks where multiple paths 

are possible and static routing is not practical. 

Distance vector and link-state routing protocols are the two categories of dynamic 

routing protocols. Distance vector routing protocols included; RIP and IGRP 

(Interior Gateway Routing Protocol). Link-state routing protocols included; OSPF 

and Intermediate System-to-Intermediate System (IS-IS) [7]. EIGRP (Enhanced 

IGRP) exhibits both distance-vector and link-state characteristics, and is considered 

a hybrid protocol. Link-state protocols are more complex than distance vector 

protocols, and running them adds to the router's overhead [8]. Readers should refer 

to [9, 10] for a more thorough description survey of various dynamic routing 

protocols consisting of RIP, EIGRP and OSPF primarily based on different metrics.  

The goal of this paper is a comparison between the dynamic routing protocols in 

the big network and hardest situations is introduces. This research investigates 

which protocol is the best, fastest in building and maintenance in the routing table’s 

update, selecting the best path, and which routing protocol is the fastest 

convergence than others is provided. The protocol performance investigate is down 

in the big network which contains 25 routers and under the hardest situations that it 

may face the routers when a big issue been happened such like a disaster like 

earthquake or flood or electricity fail. 

The paper is organized as follows: Literature review is presented in Section II. Section 

III presents simulation results and discussion, and Section IV concludes the paper.  

 

2. Literature Review  

In this section, a related work is presented. The authors in [11] compared the 

performance of the IS-IS, RIP and EIGRP routing protocols in terms of end-to-end delay, 

throughput and convergence time. The authors proposed that which routing is suitable for 

IP networks by chosen three different applications FTP, e-mail, and video conferencing. 

OPNET simulation program was used to design and simulate the network. Simulations 

results demonstration that the combination of RIP and IS-IS protocols have better 

performance compared with EIGRP protocol in terms of end-to-end delay and throughput. 

Whereas, the network convergence of EIGRP protocol is better than RIP and IS-IS 

protocols. 

In, [12] three network models are configured with OSPF, EIGRP and combination of 

EIGRP and OSPF protocols respectively. The evaluation performance protocols based on 

the quantitative metrics such as end-to-end delay, throughput, packet loss, convergence 

time, and jitter are presented. Simulation results demonstrated that the performance of 

combined EIGRP and OSPF routing protocols is better than OSPF and EIGRP 

individually. However, the overall performance of EIGRP is better than OSPF 

individually. 

In [4] the authors used group of parameters to evaluation the performance of RIP, 

OSPF, and EIGRP protocols. These parameters are: end-to-end delay, traffic sent, and 

convergence duration. OPNET simulation tool is used to compare different routing 

protocols besides comparing different area division topologies and measuring different 

performance parameters. In network convergence parameter the EIGRP gave the best 

conversion duration and was the first to converge. Furthermore, it had the best response to 

node failure thus in conversion duration it is more reliable in real time applications. OSPF 

was the one with the most traffic sent and the last one to send routing traffic. EIGRP was 
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the first one to send traffic, whereas RIP protocol had the least traffic, as it sends only the 

number of hops. 

A comparison between OSPF, EIGRP, and RIP routing protocols is presented in [13]. 

Simulation results show the performance of EIGRP compared to RIP and OSPF is better 

in terms of network convergence activity, routing protocol traffic, and Ethernet delay. 

OSPF performs better in terms of http page response time and video conferencing packet 

end-to-end delay. RIP performs better in terms of voice packet delay. Performance 

comparison of two dynamic routing protocols: RIP and OSPF have evaluated using 

Network Simulator (NS2) in [14]. Simulation results demonstration that OSPF has a 

better performance than RIP in terms of average throughput and packet delay in different 

network sizes. The performance and compared of RIP & EIGRP Protocols using GNS3 

Software has analyzed. The author has concluded that the EIGRP protocol is better than 

RIP protocol [15]. The authors in [16] have analyzed three routing protocols, RIP, IS-IS 

and IGRP on the basis of Ftp Download Response time and Ftp Upload Response time 

scenario. A comparison between difference routing protocols (RIPv1, RIPv2, OSPF and 

EIGRP) has been done and discussed in [17] to determine the protocol needed for each 

network topology. In [18] a performance of RIPv2 protocol is optimized using enhanced 

routing parameter like routing update, convergence time, invalid timer, and hold timer. 

The authors in [19] studied and analyzed RIPv2, EIGRP and OSPFv2 protocols based 

on the bandwidth used during convergence, using real-time networking devices. In 

addition, the authors have been testing and analysis the unequal-cost, load balancing 

capability for those three protocols in order to address the issue of choosing the optimal 

routing protocol based on the network requirements. The results show that the same 

protocol may not be the best for all kinds of networks. It all depends on the network 

environment and business needs. In [20] the types of dynamic routing protocols, aim of 

dynamic routing protocols, and analyses of dynamic routing protocols on different 

network topologies were elucidated. The authors analyses the performances operations of 

different routing protocols in a variety of network topologies (ring, star, and mesh). The 

performance comparison of RIP, OSFP and EIGRP routing protocol and suggesting the 

best routing protocol for the given topology was introduce in [21]. The results are 

determined that choice of routing protocol depends on different critical parameters like 

convergence time, scalability, memory and CPU requirements, security and bandwidth 

requirement. 

The author in [22] has analyzed and simulated a proposed wired Local Area Network 

using different routing protocols using CISCO packet tracer simulator. A comparing 

between OSPF and RIP protocols show that, OSPF prevails RIP in terms of throughput 

and delay in different size of network. S. Sirika and S. Mahajine [23] study and compare 

the performance of RIP, EIGRP, and OSPF to show which protocol performs better in 

real time application by using Cisco packet tracer and OPNET simulators. The results 

show the RIPv2 protocol is suitable for small network and EIGRP is best for fast 

convergence. 

A. Bahnasse and N. E. Kamoun [24] have studied the suitable configurations of 

EIGRP, OSPF and BGP routing protocols for a scalable Dynamic Multipoint Virtual 

Private Network Solution. The comparative analysis shows that EIGRP protocol is the 

best in terms of initial convergence delay, throughput, and queuing delay. BGP shows its 

efficiency compared to OSPF. The authors in [25] present compare the performance of all 

the distance vector and link state routing protocols with both IPv4 and IPv6 with default 

parameters. The results demonstrate that EIGRP has the best performance routing 

protocol under Distance Vector category of Routing Protocols, while OSPF is better than 

ISIS routing protocol under Link State Routing Category. P. Asher [26], discusses the 

routing process and looks at a generic classification of routing protocols. He also 

summarizes RIP, OSPF, IS-IS, IGRP, EIGRP and BGP protocols, and comparing their 

individual functioning. All the previous work they did not mention or take in considers 
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the link path failure or a router is shutdown when they study or analysis the performance 

of routing protocols. This is the main objectives of our paper. 

 

3. Simulation Results and Discussion 

The aim of this work is to evaluate and compare the performance of dynamic routing 

protocols that include distance vector (RIP, EIGRP) and link state (OSPF) routing 

protocols. The comparison been done between three parameters, delay, Time-To-Live 

(TTL) and destination unreachable. The main difference between the three protocols is the 

metrics that each protocol uses for determining the best routes in the network. Looking at 

choosing between EIGRP and OSPF and to check which one more stability, best option, 

faster is for update the routing tables and selecting the best path, and which routing 

protocol is faster convergence than other, in case there are breakdowns in some routers. 

To achieve this, Packet Tracer simulation program was used to build the network 

topology as shown in Figure 1. The network topology connects a group of routers and 

configuration it’s with three different types of routing protocols: RIP, EIGRP, and OSPF. 

The performance for each type of these protocols is measured and compared with 

different cases. 

 

Figure 1. Network Topology Scenario with 25 Routers using RIP, EIGRP and 
OSPF Protocols 

The design contains 25 routers as shown in Figure 1. Configuration these routers using 

RIP, EIGRP, and OSPF protocols and doing “ping” from PC0 to PC1 then record the 

results (i.e., TTL, delay, destination unreachable) for different cases, based on the respond 

and attitude for each protocol of the three protocols. Figure 1 shows the different routes, 

by applying the worst case on the three protocols (RIP, EIGRP, and OSPF) from PC0 to 

PC1, through different colors, and each color represent different path, while the red circle 

with black outer ring, it represents he worst case. 
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The results present into two tables as shown in Table 1 and Table 2. The Tables present 

the results into two cases. Table 1 shows the general result for the experiment while Table 

2 shows the worst case of the experiment, which it able to show how that every protocol 

performing in the hardest situations that it may face the routers when a big issue been 

happened such like a disaster like earthquake or flood or electricity fail. The comparison 

been done between three parameters, delay, Time-To-Live (TTL) and destination 

unreachable (request time out (RTO)). 

Simulation results demonstrate that EIGRP routing protocol is fast convergence (lower 

delay) than RIP and OSPF (in some cases as shown in Table 1). The reason for that is, 

EIGRP faster to do update routing table (i.e., Triggered updates) and select the best new 

path. In case triggered updates, routing updates are sent only when there is a change in the 

topology. Therefore, we can describe the EIGRP protocol fast convergence than RIP 

protocol (Periodic Updates) as shown in Table 1 (Delay results) and as shown in Figure 2 

that demonstrates the delay comparison between the RIP, EIGRP and OSPF. 

Figure 3 shows the destination unreachable and request time out comparison for RIP, 

EIGRP and OSPF. The figure demonstrates the OSPF has lower destination unreachable 

and request time out and in some cases there are no destination unreachable and request 

time out, while the RIP, EIGRP have. However, the results in Table 2 show that the OSPF 

is faster for doing update (less delay) in the worst case (i.e., 9 routers breakdowns). In this 

case, the packets that send from PC0 reach to PC1 during delay 558 msec and 104 TTL 

with 2 unreachable, 1 request time out. While, in case RIP and EIGRP protocols, PC1 did 

not received the packets that sent from PC0. 

In addition, the results from Tables 1 and 2 demonstrate the number of unreachable and 

request time out (RTO) in case OSPF is lower than in RIP and EIGRP protocols. So, 

based in these results, OSPF is more reliability than RIP and EIGRP. Although, OSPF is 

triggered updates like EIGRP, but the reason is that, the OSPF protocol save all the routes 

of the network in a big database. In case any changes occur in the network topology, the 

OSPF does not need to do a new update or to search about a new path to reach the 

destination. 

 

Figure 2. Delay Comparison for RIP, EIGRP, and OSPF in Case 25 Routers 
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Figure 3. Comparison Destination Unreachable and Request Time out for 
RIP, EIGRP, and OSPF in Case 25 Routers 

Table 1. Protocols General Case Results for 25 Routers 
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Table 2. Worst Case Results Performance in Case 25 Routers 

 

Figure 4 shows the second scenario for network topology connects 12 routers, these 

routers configure with three different types of routing protocols: RIP, EIGRP, and OSPF. 

The aim of this scenario is to study the performance for the routing protocols in case a 

few number of routers in the network. Figure 5 shows the delay comparison between the 

RIP, EIGRP and OSPF. The OSPF has low delay value compare with the RIP and EIGRP 

 

Figure 4. Network Topology Scenario with 12 Routers using RIP, EIGRP and 
OSPF Protocols 
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Figure 5. Delay Comparison for RIP, EIGRP, and OSPF in Case 12 Routers 

Figure 6 shows the comparison of destination unreachable and request time out for 

RIP, EIGRP and OSPF. The figure shows that the OSPF has lower destination 

unreachable and request time out and in some cases there are no destination unreachable 

and request time out, while the RIP, EIGRP have. 

 

Figure 6. Comparison Destination Unreachable and Request Time out for 
RIP, EIGRP, and OSPF in Case 12 Routers 

Table 3 shows the general result and the comparison for the delay, and destination 

unreachable (request time out (RTO)) for the second scenario in case 12 routers.  The 

feature differences and comparison between the supported dynamic routing protocols are 

summarized in the Table 4. 
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Table 3. Protocols General Case Results for 12 Routers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 4. Protocols Comparison 
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Vector (hybrid) 
Link State 

Link Failures 
Slow to adjust the link 
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4. Conclusion 

A performance comparison between dynamic routing protocols RIP, EIGRP, and 

OSPF is presented in this paper. Performance of a dynamic routing protocol can change 

with different network topologies. The paper shows how the number of routers is 

effecting on the performance of the network such as delay and converges. The results 

demonstrate that the OSPF is faster convergence and more reliability than RIP and 

EIGRP. It is better to choose the OSPF instead of EIGRP in the enterprise network that 

has more than 15 routers. In case any change occurs in the network topology, the OSPF 

does not need to do a new update or to search about a new path to reach the destination.  
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