COMPILER

Vol. 10, No. 2, November 2021, pp. 79-88

ISSN: 2252-3839 (Print)-2549 2403 (On Line)

Accredited Fourth Grade by Kemenristekdikti, Decree No:200/M/KPT/2020
COMPILER DOI: 10.28989/compiler.v10i2.966

Enhanced interior gateway routing protocol (EIGRP) website
based on cisco router 2811 using application programming
interface (API) from cisco

Sudaryanto Sudaryanto?, Anggraini Kusumaningrum?~, Yuliani Indrianingsih®, Dadan Rachman
Prabowo *

123 Informatic Study Program, Adisutjipto Institut of Aerospace Technology, Indonesia
4Informatic Study Program, Adisutjipto College of Technology, Indonesia

Avrticle Info ABSTRAK
Article history: 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
Received May 27,2021 goals and study interconnected networks to obtain useful information in order
Accepted October 19,2021 to determine the best path. EIGRP is only adopted by Cisco routers or can be
Published November 30,2021 called a Cisco Proprietary Protocol, which can only be used on Cisco router
devices. Currently, the EIGRP routing configuration uses the command line.
Kata Kunci: 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
EIGRP focusingon one device. Website-based EIGRP system was created by utilizing
API Cisco Cisco's API as a liaison between the programming language and Cisco Router
Telnet 2811 software. Telnet utilization plays an important role in creatinga website-
Cisco Router2811 based EIGRP system where Telnet can provide wider access in management.

By visiting the hostand 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 leam the
interconnected networks in order to obtain information. Enhanced Interior Gateway Routing Protocol
(EIGRP) s a routing protocol that canbe usedto overcome this problem. EIGRP uses the Diffusing Update
Algorithm (DUAL) to determinethe best path. DUAL has functions to perform calculationsand build routing
tablesaswellasto ascertain network pathsand provide a loopless routing environmentin order to assist in
sending packets [2]. Damaged or corrupted packets can cause incorrect information on the router so that
informationroute can be lostand the loopless routing will occur. In addition, somtimes the router will send
the packetback so that therouter will get the correct information and theroute 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 arouting table and toensure network paths thatprovides a looplessrouting environment to help in
deliveringa packetacross the network. Loopless routing can occur when updating information aboutthe 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 froma neighborwithin 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 (responsetime) 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 runwell with the EIGRP protocol.

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

2. RESEARCHMETHOD

EIGRPis a protocolthat isincluded 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 matchthe routestraversed. This formula isalmost the same asthat isused by IGRP but the numberis
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 doesnotrequire loop avoidance which causes the convergence of the distance
vector protocolto 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. DATACOLLECTIONMETHOD
The methodology used for data collection in the studyis as follows:

a.  Observation
In this method, direct observations were made tothe object of researchin the laboratory
of anagencyregarding matters related to the EIGRP routing management protocol.

b. Interview
The interviewwasconducted by collecting data through direct interview with laboratory
administrators (network administrators) and interview with lecturers who are competent
in theirfields.

c.  Study of literature
In this method, it aims to collect relevant theories in the problem being researched by
readingbooksand journals related to the problem.

2.2. SYSTEMDESIGN
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 thesystem.
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Figure 1 EIGRP Web-based Use Case Diagram

Activity Diagramiillustrates a series of flow in any activities that canbe performed by
system users oradministrators.
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Figure 2 EIGRP Web-Based System Configuration Activity Diagram
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3. RESULT AND DISCUSSION

Testingwas done by means of a pingtest on each computerto find out the reply ofeach
condition. The test was carried out atthe Adisutjipto I nstitute of Aerospace Technology Network

Laboratory and used a Bus topology.
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Figure 3 Network Testing Topology

3.1.

COMPUTERRELATIONSHIP WITHOUT EIGRPROUTING

In thistest, all computers were not using EIGRP routing or before it was configured. The testing
process was doneby pinging the computer's IP address. Ping test was doneusing4 computersand 2 routers.
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Figure 5 PC2 Ping Test without EIGRP Routing Configuration on1P 12.12.12.4and 12.12.12.6
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Figure 7 PC4 Ping Test without EIGRP Routing Configuration on1P 10.10.10.68and 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

IPCOMPUTER DESTINATION RESULT
PC1 | 10.10.10.68 12.12.12.4 NOT CONNECTED
PC2 | 10.10.10.69 12.12.12.6 NOT CONNECTED
PC3 | 12.12.124 10.10.10.68 NOT CONNECTED
PC4 | 12.12.12.6 10.10.10.69 NOT CONNECTED

3.2. COMPUTERRELATIONSHIP WITHEIGRP ROUTING

Atthisstage, EIGRP routing was created or configured ona Cisco 2811 Router device. The testing
processwas carried out by pingingthe computer's IP address. Pingtest wasdone using4 computersand 2

routers.
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Figure 10 PC3 Ping Test with EIGRP Routing Configurationon IP 10.10.10.68and 10.10.10.69
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Figure 11 PC4 Ping Test with EIGRP Routing Configurationon IP 10.10.10.68and 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
PC1 10.10.10.68 12.12.12.4 CONNECTED
PC2 10.10.10.69 12.12.12.6 CONNECTED
PC3 12.12.12.4 10.10.10.68 CONNECTED
PC4 12.12.12.6 10.10.10.69 CONNECTED

3.3. TESTINGUSING 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.
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Figure 12 Traceroute PC1With EIGRP Routing Configurationon 1P 12.12.12.4
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Figure 13 Traceroute PC2 With EIGRP Routing Configuration on 1P 10.10.10.68

Figure 12 and Figure 13 show the path that is passed by the connected PC after EIGRP routing,
theresultisthatPC 1 and PC 2 pass through the route or router that has been configured with EIGRP routing.
And the following routing table thathas been configured on the router is shown in Figure 14 and Figure 15.

Routerfsh ip route

Codes: C - connected, § — static, I — IGRP, B — RIP, M — mokile, B — BGP
o — EIGRP, EX - EIGZRF external, © — OSFF, IR — OSFF inter area
M1l — OSPF MS5R external type 1, M2 — OSPF MNS55R extermnal type 2
El — O5PF external type 1, EZ — OS5PF external type 2, E — EGP
i — I5-I5, L1 — I5-IS lewel-l, L2 — I5-IS5 lewel—-2, ja — I5-I5 inter area
¥ — pcandidate default, U — per-user static route, o — ODR
F — periodic downloaded static route

Fateway of last resort is mnot set

3] 1lo0.0_.0.0/s28 [S0,/320720]1 wia 11.11.11.1, 00:01:50, FastEthernetl/,0
1l1.0.0.0/28 is wariakly subnetted, 2 subnets, 2 masks

11.0.0.0/8 is a summary, 00:01:51, HNulld

11.11.11.0/24 is directly connected, FastEthernetO/0
12.0.0.0/8 is wariably subnetted, 2 subnets, 2 masks
o 12.0.0.0/8 is a summary, 00:01:51, HNulld
c 12.12.12_.0,/24 is directly connected, FastEthernetl/1

Routerd

Figure 14 Table Routing Router 1
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c

RBouterg#sh ip route

Codes: C — connected, 5 — static, I — IFRF, R — RIPF, M — mokile, B — BEPF
D — EIGRP, EX — EIGEREP extermnal, © — OSPF, IR — OSPF inter area
M1l — OS5SPF MNS5A external type 1, NZ — OSPFF NS52 external type 2
El — OSPF external type 1, EZ - O5FF external type 2, E — EGP
i — Is-I5, L1 — I5-IS5 lewvel—-1l, LZ — IS5-I5 lewvel—2, ia — I5-I5 inter area
¥ — pcandidate default, U — per-user static route, o — ODR
P - pericdic downloaded static route

Fateway of last resort is not sSet

10.0.0.0/,8 is wariably subnetted, 2 subnets, 2 masks

10.0.0.0,/8 is a summary, 00:02:4&, Nulld

10.10.10_0/24 is directly connected, FastEthernetds1
11.0.0.0/2 is wariably subnetted, 2 subnets, 2 masks

11.0.0.0/2 is a summary, 00:02:4&, Mulld

11.11.11.0y24 is directly connected, FastEthernetls0
12.0.0.0/8 [S0,/,30720] wia 11.11.11 .2, 00:02:45, FastEthernetld/sd

Routerg

Figure 15 Table Routing Router 2
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3.4. TESTING THE PROCESSUSING THE GUIANDCLI

In this part of the test, the process was carried out using the GUI and CLI. This test showed the
resultsin the form of time which canconclude the effectiveness of the time to configure EIGRP routing
on Cisco Router 2811 devices.

Table 3 TestingProcess Using GUl and CLI
PROCESS GUI CLI DIFFERENCE

Add Ip Address 1,26 seconds 0,44 seconds 0,82 seconds
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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 outputcolors and web design shapes. Therefore, the CL 1 is faster but it only shows the outputs
of text.

3.5. RESEARCHDEVELOPMENT

Thisresearch was conducted by developing theresults 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. Itis 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 monitoringand 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 conclusionsareas follows:
1. EIGRProutingcanbe done web-based usingthe Cisco API so thatthere isno need fora command

line that requires the ability to control text-based equipmentdirectly.

2. Web-based EIGRP routing for routing management on the Cisco Router 2811 can be done
remotelyandat shortdistances using the terms of the availability of aninternet network and a Web
browseron the device used foraccess.
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