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Abstract— The study compares between OSPF and EIGRP based on the route table size and dropped 

traffic, using two different Topologies (Star, Loop) with each of them, using Opnet simulator. The results 

indicate that, regardless of the network's form, EIGRP has a larger route table size than OSPF. The 

location of the routers affects the size of the route table. The core router’s route tale size ordering differs 

from distribution routers and from access routers. Even though they were using different topologies, the 

dropped traffic in EIGRP was greater than that of OSPF. 
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I. INTRODUCTION 

Routing protocols are crucial for successful data transmission and selecting the best paths within a network. 

They form the foundation for the Internet, ensuring TCP/IP communication across physical networks 

[1][2][3][4]. Routing protocols enable organizations, businesses, and internet service providers to dynamically 

update their routing records, locate nearby neighbours, remember connection information, discover new routers, 

and quickly recover from connection loss [5] [6]. Routing protocols distribute network information and 

determine optimal paths, distinguishing between them based on their processes for selecting optimal paths. They 

consist of static and dynamic components [4] [7]. Convergence is influenced by factors such as routing table 

creation speed, protocol traffic, CPU usage, and memory use, which arise from arguments and conflicting 

opinions [5]. 

 

II. PAPER IS STRUCTURE: 

This paper is structured as follows; Section 2 investigates Routing Protocols Categories, section 3 overviews 

interior gateway routing protocols (EIGRP), section 4 discuses Open Shortest Path First (OSPF), section 5 

compares the two routing protocols (EIGRP and OSPF) against a number of criteria section 6 talk about related 

works, section 7 proposes simulation methodology. Section 8 explains the networks scenarios section 9 discuss 

the results and section 10 concludes the results. 
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III. ROUTING PROTOCOLS CATEGORIES  

Distance-Vector and Link-State Routing Protocols are two types of Interior Gateway Protocols as shown in 

figure 1, notified of network changes and constructing a routing table, respectively. They are classified into 

internal like IGRP, EIGRP, OSPF, RIPv1, and IS-IS and external gateway protocols like BGP .[8][3] 

 

 
 

Fig. 1 Classification of Dynamic Routing Protocol.  

 
A. Routing Distance vector  

The distance vector determines hop count, cost, bandwidth, and delay between source and destination 

networks, indicating the path taken by the next-hop router [9]. Routing decisions are based on distance-vector 

routing routers' knowledge of the destination network's distance and traffic direction, influenced by factors like 

bandwidth, latency, load, and reliability [5]. Distance vector routing prioritizes the distance to the destination, 

requiring fewer hops or intermediate routers, and forwards packets from the shortest pathways to the destination. 

[10]. Routers often rely on neighbours’ advice, neglecting the network's full architecture, causing issues in 

establishing route cycles when multiple paths are used. [8]. 

B. Link-State Routing  

Link state routing protocols use precise network maps and assign cost values to router links to determine the 

optimal data forwarding route [10]. Routers in autonomous systems use network graphs to determine optimal 

network routes, which are stored in routing tables and updated based on events like new router discovery or 

connection loss, [5]. Link-state routing protocols transmit updates only when topological changes occur, using 

OSPF and IS-IS as routing protocols to notify neighbours in response to an event [5] [ 8]. 

 

IV. ENHANCED INTERIOR GATEWAY ROUTING PROTOCOL (EIGRP) 

 The Enhanced Gateway Routing Protocol (EIGRP), introduced in 1994, is a hybrid routing protocol 

combines the benefits of link-state and distance-vector routing techniques. It is Cisco’s proprietary [11] [12]. 

The Advanced Distance Vector Routing Protocol (EIGRP) functions as a link state protocol, maintaining routing 

information and updating neighbours [4]. EIGRP describes network routers using the autonomous system idea, 

which includes routers that share the same protocol and routing data [7]. Router exchanges routing information 

with neighbours, updating tables and initiating countdown timer. EIGRP offers neighbours partial updates, 

ensuring optimal routing by updating their EIGRP tables with only the updated information [10]. 

A. EIGRP maintains a number of tables used to perform routing: [10] 

 The Neighbor table stores information about directly connected neighbor routers. 

 The Topology table stores loop free paths to destinations as well as route metrics, successor routes and 

feasible successors. 

 The final table is the Routing table which contains the lowest cost path for each destination 

B. EIGRP Advantages [13][10][2] 

 Low network resource usage during normal operation. 

 Only hello packets transmitted on stable network. 

 Changes propagated only in routing table, reducing network load. 

 Rapid convergence times for network topology changes. 

 Easy to configure, fast network convergence with low resource usage and routing overhead. 

 Supports authentication and backup routes for increased reliability. 

 Supports VLSM, discontinuous network, classless routing. 

 Supports routing update authentication. 
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 Maintains topology table instead of routing table. 

C. Cisco EIGRP Disadvantages 

 Supported by Cisco hardware. 

 Cannot exchange routing information with other devices or protocols. 

 Limited compatibility reduces hardware choice for network deployment. 

D. EIGRP Components: 

 Neighbour discovery/recovery 

 Reliable transport protocol 

 Dual Finite State Machine 

 Protocol Dependent Modules 

E. EIGRP uses five packet types: 

 Hello/Acknowledge 

 Updates 

 Queries 

 Replies 

 Requests 

 

V. OPEN SHORTEST PATH FIRST (OSPF) 

OSPF is an IGP case developed by the IETF's IGP working group in 1988, utilizing nation links and the first-

most-short-path method on the Internet [11]. The Open Shortest Path First (OSPF) is a link state routing 

protocol used within a single autonomous system for information distribution. [4]. OSPF calculates routing 

using information from the Link State Database (LSDB), a logical tree structure of the network topology [10]. 

This is a steering convention that operates within a single autonomous system using a connection state-run 

steering computation. [14]. OSPF is a widely-used link state routing protocol [15]. The following lines 

summarize the main advantages and disadvantages of the OSPF protocol [8]. 

A. OSPF Routing Protocol Advantages [8]. 

 Open, unlike Cisco's EIGRP. 

 Defines cycle-free routes. 

 Quick spread of network changes. 

 Supports variable length subnet masks (VLSM). 

 Hierarchical protocol with Area 0 at top. 

B. OSPF Configuration Challenges [8] [16] [17] 
 Complex implementation. 

 Need for more memory for neighbourhood tables, routing, topology. 

 Uneven load balance unmaintained. 

 High CPU usage required for SFP algorithm 

C. OSPF Packet Types Overview [18] 

 Hello packet 

 Database description 

 Link state request packet 

 Link state update packet 

 Link state acknowledgement packet 

 

VI. OSPF VS EIGRP 

The best routing protocols for real-time applications are Open Shortest Path First (OSPF) and Enhanced 

Interior Gateway Routing Protocol (EIGRP). EIGRP, developed by Cisco, is a proprietary distance-vector 

protocol, and it uses DUAL algorithm, DUAL ensures loop-free route computation by synchronizing routers 

affected by topology changes, calculates cost metrics, and determines optimal routes based on bandwidth, load, 

dependability, latency, and Maximum Transmission Unit [13][10]. While OSPF is a Dijkstra algorithm-based 

link-state interior gateway protocol. [4]. Dijkstra's algorithm calculates the shortest path in LSDB by 

accumulating link costs, based on the greedy principle, for direct graphs with non-negative weights, addressing 

single-source shortest path drawback [2] [19] [20]. 

 

Characteristics OSPF EIGRP 

Type of routing protocol Connection Status /Link state/ Hybrid /Hybrid/ 

Standard IETF Open Standard Cisco Proprietary 

Routing metrics Interface bandwidth Combination of bandwidth, reliability, load and 

delay 

Administrative distance/distance 110 90 (Internal) 170 (External) 

CPU requirements High CPU and memory 

requirements 

Lower CPU and memory requirements 
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Algorithm Dijkstra link state DUAL distance vector 

Hierarchical design Yes I do Not 

Complexity of implementation Difficult Easy, but without providing an automatic 

summary 

Prevention of cycles Full knowledge of topology Split Horizon and DUAL 

Routing updates Every 30 sec Every 5sec 

Metric Bandwidth/ Delay Bandwidth n delay 
Table.1 OSPF and EIGRP Characteristics 

 

VII. RELATED WORKS 

Md. Anwar Hossain, Mohon Ali, Sharmin Akter, & Shahriar Alam Sajib (2020) evaluated EIGRP, OSPF, 

and RIP performance using Cisco Packet Tracer and OPNET, finding highest link utilization.[21] 

Mohammed and Elrahim (2016) utilized OPNET to study four routing protocols: RIP, OSPF, IGRP, and 

EIGRP. They found OSPF outperforms EIGRP in terms of throughput and utilization[22]. 

The study by Hanif et al. (2017) utilized the OPNET simulator to analyze CPU utilization of OSPF and 

EIGRP routing protocols, revealing EIGRP's excessive data collection[23]. 

 

VIII. SIMULATION METHODOLOGY  

OPNET® Modeller is a powerful simulation software tool that allows for the simulation of entire 

heterogeneous networks with various protocols. [24] The simulated network designed with 15 routers, 200 

workstations and three application servers (Data Base Server, HTTP server and video conference server) 

 

IX. SCENARIOS 

The study presented two situations, each with OSPF and EIGRP implanted: the first scenario, depicted in Fig. 

2 as a star topology, and the second scenario, depicted in Fig. 3 as a loop topology which indicates the existence 

of four networks.  

 

 
Fig. 2  the first scenario, Star Topology 

 

 
Fig. 3 the second scenario, Loop Topology 
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X. RESULTS 

Regarding Router1, Router17, Router7, and Router8, as depicted in Figures (4,5,6,7), the size of the route 

table when using EIGRP in loop topology is larger than it is when using the same protocol, EIGRP, moreover 

when using OSPF with star topology, the size of the route table smaller than the size of the route table with 

OSPF itself when we use LOOP topology  

The route table sizes are listed in order of larger to smaller: EIGRP with Loop topology, EIGRP with star 

Topology, OSPF with Loop topology and the smaller one is OSPF with star. 

 

 
Fig. 4 ROUTER1.Route Table Size (number of entries) 

 

 
Fig. 5 ROUTER17.Route Table Size (number of entries) 

 

 
Fig. 6 ROUTER7.Route Table Size (number of entries) 
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Fig. 7 ROUTER8.Route Table Size (number of entries) 

 
Notice that in (Router2.Router3, Router16 and Router10) as shown in figures (8,9,10,11) the Route Table 

Size when using EIGRP over Loop and Star Topologies same like Router1, but when using OSPF it changes, 

when using OSPF with Loop topology the Route Table Size less than when using   OSPF with Star topology. 

 

 
Fig. 8 ROUTER2.Route Table Size (number of entries) 

 

 
Fig. 9 ROUTER3.Route Table Size (number of entries) 
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Fig. 10 ROUTER16.Route Table Size (number of entries) 

 

 
Fig. 11 ROUTER10.Route Table Size (number of entries) 

 
With regard to Router4, as depicted in figure (12) the Route Table Size while using EIGRP with Star and 

Loop topologies approximately are equal, and likewise OSPF. 

 
Fig. 12 ROUTER4.Route Table Size (number of entries) 
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Figures (13,14,15,16,17,18) illustrate that in router 18,5,6,12,11,9 the Route Table Size is equal when using 

EIGRP Star Topology and EIGRP Loop Topology, and the Route Table size in OSPF with Loop Topology 

lower than the Route Table Size when using OSPF with Star topology. 

 

 
Fig. 13 ROUTER18.Route Table Size (number of entries) 

 

 
Fig. 14 ROUTER5.Route Table Size (number of entries) 

 

 
Fig. 15 ROUTER6.Route Table Size (number of entries) 
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Fig. 16 ROUTER12.Route Table Size (number of entries) 

 

 
Fig. 17 ROUTER11.Route Table Size (number of entries) 

 

 
Fig. 18 ROUTER9.Route Table Size (number of entries) 
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Figures 19 and 20 demonstrate how the routers were arranged into four groups. First, the Red Circle group 

includes Router 4, which is the core router. Its graph differs from the graphs of the other three groups in that the 

EIGRP with Loop Topology in Router 4 is larger than the EIGRP with Star Topology by a small amount, and 

the OSPF with Star Topology and Loop Topology in this table are roughly equal in size. 

The distribution routers are represented by the second group, the blue circle group, which has routers 18, 5, 6, 

12, 11, 9, and so on. The table size in this group orders OSPF with star topology, OSPF with loop topology, 

EIGRP with loop topology, and the largest one, which is the EIGRP with star topology, incrementally.  

The routers in the third group, indicated by the yellow circle, are 7, 8, 1, and 17. The size of the route table in 

this group increases gradually for OSPF Star Topology, OSPF Loop Topology, EIGRP Star Topology, and the 

enormous EIGRP Loop Topology router table.  

The last group, indicated by an orange circle, is made up of routers 2, 3, 16, and 10. The size of the route 

table in this group increasingly increases for OSPF Loop Topology, OSPF Star Topology, EIGRP Star 

Topology, and the massive EIGRP Loop Topology router table. The groups of circles with yellow and orange 

circles represent the access routers that are directly connected to workstations. 

 
Fig. 19 Star Topology routers groups 

 

 
Fig. 20 Star Topology routers groups 

 

Figures (21, 22) demonstrate that, regardless of the network topology—loop or star—the total amount of 

traffic dropped when the network operates over EIGRP is more than the traffic dropped when the network 

implements OSPF.  
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Fig. 21 Loop Topology-Traffic dropped  

 

 
Fig. 22 Star Topology Traffic Dropped 

 
 

XI. CONCLUSIONS 

Regardless of the network's form, the EIGRP has a larger route table than OSPF. The ordering of the route 

table size differs based on the location of the routers, with the core routers having a different route table size 

than distribution and access routers. Even though they were using different topologies, the dropped traffic in 

EIGRP was greater than that of OSPF. 
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