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

that can be used to determine the path of data to be sent. EIGRP can achieve 

goals and study interconnected networks to obtain useful information in order 

to determine the best path. EIGRP is only adopted by Cisco routers or can be 

called a Cisco Proprietary Protocol, which can only be used on Cisco router 

devices. Currently, the EIGRP routing configuration uses the command line. 

For this reason, a website-based EIGRP system was created and can be 

accessed remotely with the aim of providing freedom of access and not 

focusing on one device. Website-based EIGRP system was created by utilizing 

Cisco's API as a liaison between the programming language and Cisco Router 

2811 software. Telnet utilization plays an important role in creating a website-

based EIGRP system where Telnet can provide wider access in management. 
By visiting the host and port of the router, the EIGRP Website Based System 

can easily do the program. The results of the test in this study indicate that the 

Website-based EIGRP system is proven to be able to configure, so that 

administrators  can use it for device management of Cisco Router 2811 . 
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1. INTRODUCTION 

One part of the computer networks that is needed to exchange data is a routing protocol [1]. The 
routing protocol will determine the data path on the router that is sent to reach its destination and learn the 
interconnected networks in order to obtain information. Enhanced Interio r Gateway Routing Protocol 

(EIGRP) is a routing protocol that can be used to overcome this problem. EIGRP uses the Diffusing Update 
Algorithm (DUAL) to determine the best path. DUAL has functions to perform calculations and build routing 

tables as well as to ascertain network paths and provide a loopless routing environment in order to assist in 
sending packets [2]. Damaged or corrupted packets can cause incorrect information on the router so that 
information route can be lost and the loopless routing will occur. In addition, somtimes the router will send 

the packet back so that the router will get the correct information and the route will return to normal. 
In a study entitled [3] conducted an EIGRP routing performance analysis to determine the best 

path and ability to transmit data, EIGRP has a system of routing protocols that is used to calculate and 

construct a routing table and to ensure network paths that provides a loopless routing environment to help in 
delivering a packet across the network. Loopless routing can occur when updating information about the loss 

of a route; since it cannot be accepted by all routers on the network. Thus the router that receives the update 
will assume that there is a problem with the network. When the origin router (sender) does not receive a 
packet from a neighbor within a certain period of time, the origin router (sender) will send again the update 
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packet. The result of these parameters is the EIGRP protocol has the ability to transmit data of 1.14 Mbps 
with a delay (response time) of 1 s.  

In a study entitled [4] dynamic routing is a process that has and creates routing tables automatically 

by listening to network traffic and also by connecting to other routers. In simulation research using the 
EIGRP protocol with IPv4 implementation in star and ring topologies, the parameters to be tested are 

throughput and delay. In addition, this research also provides network authentication with a radius server 
using zeroshell. From the test results, the throughput and delay values are in a good category that have met 
the ITU-T standard and zeroshell can run well with the EIGRP protocol. 

In previous studies, no one has conducted research for EIGRP routing management and 
monitoring, so this research has a goal at administrators, and can be used for: creating a website-based user 
interface management and monitoring EIGRP routing protocol. 

 
2. RESEARCH METHOD 

EIGRP is a protocol that is included in the Interior Gateway Protocol, but it uses an Autonomous 
System. On a large internet network, the network will be divided into small networks called autonomous 
systems, each autonomous system manages its own area, then the router inside an autonomous system is 

called the Interior Gateway Protocol (IGP). Cisco introduced EIGRP in another term called the Balanced 
Hybrid Routing Protocol because the EIGRP protocol uses the features of the distance vector protocol and 
link-state protocol. EIGRP uses bandwidth and delay-based formulas that are useful for calculating metrics 

that match the routes traversed. This formula is almost the same as that is used by IGRP but the number is 
multiplied by 256 which is to accommodate calculations when the value of the bandwidth used is high. 

EIGRP converges rapidly to avoid loops. The convergence of EIGRP is faster than the distance vector 
protocol, it is because EIGRP does not require loop avoidance which causes the convergence of the distance 
vector protocol to be slow. 

Cisco Router 2811 is one of the routers manufactured by Cisco. Currently the EIGRP routing 
protocol configuration is still based on the Command Line Interface (CLI), so it must require network 
administrators to fully understand the routing protocol configuration commands. Of course, it is not easy and 

less effective. Therefore, we need a software based on a Graphical User Interface (GUI) that can configure 
EIGRP. 

 
2.1. DATA COLLECTION METHOD 

The methodology used for data collection in the study is as follows: 

a . Observation 
In this method, direct observations were made to the object of research in the laboratory 
of an agency regarding matters related to the EIGRP routing management protocol. 

b. Interview 
The interview was conducted by collecting data through direct interview with laboratory 

administrators (network administrators) and interview with lecturers who are competent 
in their fields. 

c. Study of literature 

In this method, it aims to collect relevant theories in the problem being researched by 
reading books and journals rela ted to the problem. 

 

2.2. SYSTEM DESIGN 

The Web-based EIGRP on the Cisco Router 2811 that will be built requires design in advance 

through several stages of the Unified Modeling Language (UML) which consists of use case diagrams and 
activity diagrams. 

a . Use Case Diagram 

Use Case Diagrams are used to briefly describe who can use the system and what can be 
done on the system. 
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Figure 1 EIGRP Web-based Use Case Diagram 

 
 

b. Activity Diagram illustrates a series of flow in any activities that can be performed by 

system users or administrators. 

 
 

 
Figure 2 EIGRP Web-Based System Configuration Activity Diagram 
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3. RESULT AND DISCUSSION 

Testing was done by means of a ping test on each computer to find out the reply of each 

condition. The test was carried out at the Adisutjipto Institute of Aerospace Technology Network 
Laboratory and used a Bus topology. 

 

 

 
Figure 3 Network Testing Topology 

 

3.1. COMPUTER RELATIONSHIP WITHOUT EIGRP ROUTING 

In this test, all computers were not using EIGRP routing or before it was configured. The testing 

process was done by pinging the computer's IP address. Ping test was done using 4 computers and 2 routers. 
 

 
Figure 4 PC1 Ping Test without EIGRP Routing Configuration on IP 12.12.12.4 and 12.12.12.6 

 

 
Figure 5 PC2 Ping Test without EIGRP Routing Configuration on IP 12.12.12.4 and 12.12.12.6 
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Figure 6 PC3 Ping Test without EIGRP Routing Configuration on IP 10.10.10.68 and 10.10.10.69 

 
Figure 7 PC4 Ping Test without EIGRP Routing Configuration on IP 10.10.10.68 and 10.10.10.69 

 

From Figure 4 to 7, they show an image that performs a ping test using the command line on 

windows, which means that PC1 until PC4 are not connected. 

 

Table 1 Computer Connection Without EIGRP Routing 

 IP COMPUTER DESTINATION RESULT 

PC 1 10.10.10.68 12.12.12.4 NOT CONNECTED 

PC 2 10.10.10.69 12.12.12.6 NOT CONNECTED 

PC 3 12.12.12.4 10.10.10.68 NOT CONNECTED 

PC 4 12.12.12.6 10.10.10.69 NOT CONNECTED 

 
 

3.2. COMPUTER RELATIONSHIP WITH EIGRP ROUTING 

At this stage, EIGRP routing was created or configured on a Cisco 2811 Router device. The testing 
process was carried out by pinging the computer's IP address. Ping test was done using 4 computers and 2 

routers. 
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Figure 8 PC1 Ping Test with EIGRP Routing Configuration on IP 12.12.12.4 and 12.12.12.6 

 
Figure 9 PC2 Ping Test with EIGRP Routing Configuration on IP 12.12.12.4 and 12.12.12.6 

 

 
 

Figure 10 PC3 Ping Test with EIGRP Routing Configuration on IP 10.10.10.68 and 10.10.10.69 
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Figure 11 PC4 Ping Test with EIGRP Routing Configuration on IP 10.10.10.68 and 10.10.10.69 

 

From Figure 8 to 11, they show an image that performs a ping test using the command line on 
windows which means that PC1 until PC4 can be connected. 

 

Table 2 Computer Connection Using EIGRP 

 IP COMPUTER DESTINATION RESULT 

PC 1 10.10.10.68 12.12.12.4 CONNECTED 

PC 2 10.10.10.69 12.12.12.6 CONNECTED 

PC 3 12.12.12.4 10.10.10.68 CONNECTED 

PC 4 12.12.12.6 10.10.10.69 CONNECTED 

 
 

3.3. TESTING USING TRACEROUTE 

At this stage, testing was carried out using a traceroute to find out which paths the computer 

traverses. Traceroute was done with computer 1 to computer 4 and vice versa. 
 

 
Figure 12  Traceroute PC1 With EIGRP Routing Configuration on IP 12.12.12.4 
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Figure 13 Traceroute PC2 With EIGRP Routing Configuration on IP 10.10.10.68 

 
Figure 12 and Figure 13 show the path that is passed by the connected PC after EIGRP routing, 

the result is that PC 1 and PC 2 pass through the route or router that has been configured with EIGRP routing. 

And the following routing table that has been configured on the router is shown in Figure 14 and Figure 15. 
 

 
Figure 14 Table Routing Router 1 

 

3.4. TESTING THE PROCESS USING THE GUI AND CLI 

In this part of the test, the process was carried out using the GUI and CLI. This test showed the 

results in the form of time which can conclude the effectiveness of the time to configure EIGRP routing 
on Cisco Router 2811 devices. 

 

Table 3 Testing Process Using GUI and CLI 
PROCESS GUI CLI DIFFERENCE 

Add Ip Address 1,26 seconds 0,44 seconds 0,82 seconds 

Figure 15 Table Routing Router 2 

 



 
COMPILER 

Enhanced interior gateway routing protocol (EIGRP) website based on cisco router 281…(Sudaryanto) 87 

Routing Eigrp 1,20 seconds 7,84 seconds 6,64 seconds 

Show Section 31,55 seconds 1,20 seconds 30,35 seconds 

Show Route Eigrp 1,03 seconds 0,34 seconds 0,69 seconds 

Show Interfaces Eigrp 0,87 seconds 0,36 seconds 0,51 seconds 

Show Route All 0,90 seconds 0,31 seconds 0,59 seconds 

Show Interfaces All 0.72 seconds 0,31 seconds 0,41 seconds 

Tracking Ping  0,43 seconds 0,34 seconds 0,09 seconds 

Tracking Traceroute 21,78 seconds 20,90 seconds 0,88 seconds 

Delete Routing 1,00 seconds 2,34 seconds 1,34 seconds 

Delete Interfaces 0,88 seconds 0,59 seconds 0,29 seconds 

Save 32,76 seconds 0,72 seconds 32,04 seconds 

Average 7,9 seconds 3 seconds 4,9 seconds 

 

Table 3 shows that the best average result is on the CLI with a time of 3 seconds, because the CLI 
does not show output colors and web design shapes. Therefore, the CLI is faster but it only shows the outputs 
of text. 

 
3.5. RESEARCH DEVELOPMENT 

This research was conducted by developing the results of previous studies which was the research 

in the field of computer networks about network security using devices from Cisco. Where in configuring 
and monitoring Cisco devices, users/administrators must do management on a command line. It is because 

Cisco has not facilitated its users with a user interface-based configuration. In future research, researchers 
will try to build a web interface that is used for monitoring and management of the Cisco Router 2800. 

 

4. CONCLUSION 
Based on the implementation and discussion on "Website-Based Enhanced Interior Gateway 

Routing Protocol (EIGRP) on a Cisco 2811 Router Utilizing Cisco's Application Programming Interface 

(Api)," the conclusions are as follows: 

1. EIGRP routing can be done web-based using the Cisco API so that there is no need for a command 

line that requires the ability to control text-based equipment directly. 

2. Web-based EIGRP routing for routing management on the Cisco Router 2811 can be done 

remotely and at short distances using the terms of the availability of an internet network and a Web 

browser on the device used for access. 
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